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Board of Education Mission Statement:
IN A PARTNERSHIP OF FAMILY, SCHOOL AND COMMUNITY, OUR MISSION IS TO EDUCATE,
CHALLENGE AND INSPIRE EACH INDIVIDUAL TO EXCEL AND BECOME A CONTRIBUTING MEMBER
OF SOCIETY.

Departmental Philosophy:
The Mathematics Department strives to instill in each student a conceptual understanding of and procedural
skill with the basic facts, principles and methods of mathematics. We want our students to develop an ability to

explore, to make conjectures, to reason logically and to communicate mathematical ideas. We expect our
students to learn to think critically and creatively in applying these ideas. We recognize that individual students
learn in different ways and provide a variety of course paths and learning experiences from which students may
choose. We emphasize the development of good writing skills and the appropriate use of technology throughout
our curriculum. We hope that our students learn to appreciate mathematics as a useful discipline in describing
and interpreting the world around us.
Main

resource

used

when

writing

this

curriculum:

NYS COMMON CORE MATHEMATICS CURRICULUM A Story of Ratios Curriculum. This work is licensed
under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. A Story of Ratios: A
Story of Ratios Overview for Grades 6-8 Date: 7/31/13 5 © 2013 Common Core, Inc. Some rights reserved.
commoncore.org
Course Description:

Math Unit 1
Rigorous Curriculum Design Template
Unit One-Ratio and Unit Rates
Subject:Math
Grade/Course: Grade 6
Pacing: 35 days
Unit of Study: Ratio and Unit Rates
Priority Standards:
6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between two
quantities. For example, “The ratio of wings to beaks in the bird house at the zoo was 2:1, because for every 2 wings
there was 1 beak.” “For every vote candidate A received, candidate C received nearly three votes.”
6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate language in the
context of a ratio relationship. For example, “This recipe has a ratio of 3 cups of flour to 4 cups of sugar, so there is
3/4 cup of flour for each cup of sugar.” “We paid $75 for 15 hamburgers, which is a rate of $5 per hamburger.”
6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables
of equivalent ratios, tape diagrams, double number line diagrams, or equations.
Foundational Standards:
Use the four operations with whole numbers to solve problems.
4.OA.A.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and
equations with a symbol for the unknown number to represent the problem, distinguishing multiplicative comparison
from additive comparison.3 Apply and extend previous understandings of multiplication and division to multiply and
divide fractions.
5.NF.B.3 Interpret a fraction as division of the numerator by the denominator (a/b = a ÷ b). Solve word problems
involving division of whole numbers leading to answers in the form of fractions or mixed numbers, e.g., by using visual
fraction models or equations to represent the problem. For example, interpret 3/4 as the result of dividing 3 by 4, noting
that 3/4 multiplied by 4 equals 3, and that when 3 wholes are shared equally among 4 people each person has a share of
size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many pounds of rice should each
person get? Between what two whole numbers does your answer lie? Convert like measurement units within a given
measurement system.
5.MD.A.1 Convert among different-sized standard measurement units within a given measurement system (e.g.,
convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world problems. Graph points on the
coordinate plane to solve real-world and mathematical problems.
5.G.A.1 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 (e.g., x-axis and x-coordinate, y-axis
and y-coordinate).
5.G.A.2 Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate
plane, and interpret coordinate values of points in the context of the situation.

Math Practice Standards:
MP.1 Make sense of problems and persevere in solving them. Students make sense of and solve real-world and
mathematical ratio, rate, and percent problems using representations, such as tape diagrams, ratio tables, the
coordinate plane, and double number line diagrams. They identify and explain the correspondences between the
verbal descriptions and their representations and articulate how the representation depicts the relationship of the
quantities in the problem. Problems include ratio problems involving the comparison of three quantities, multistep
changing ratio problems, using a given ratio to find associated ratios, and constant rate problems including two or
more people or machines working together.
MP.2 Reason abstractly and quantitatively. Students solve problems by analyzing and comparing ratios and unit rates
given in tables, equations, and graphs. Students decontextualize a given constant speed situation, representing
symbolically the quantities involved with the formula, distance = rate x time.
MP.5 Use appropriate tools strategically. Students become proficient using a variety of representations that are
useful in reasoning with rate and ratio problems, such as tape diagrams, double line diagrams, ratio tables, a
coordinate plane, and equations. They then use judgment in selecting appropriate tools as they solve ratio and rate
problems.
MP.6 Attend to precision. Students define and distinguish between ratio, the value of a ratio, a unit rate, a rate unit,
and a rate. Students use precise language and symbols to describe ratios and rates. Students learn and apply the
precise definition of percent.
MP.7 Look for and make use of structure. Students recognize the structure of equivalent ratios in solving word
problems using tape diagrams. Students identify the structure of a ratio table and use it to find missing values in the
table. Students make use of the structure of division and ratios to model 5 miles/2 hours as a quantity 2.5 mph.

“Unwrapped” Standards
● 6.RP.1 Understand the concept of a ratio and use ratio language to describe a ratio relationship between
two quantities.
● 6.RP.2 Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, and use rate
language in the context of a ratio relationship.
● 6.RP.3Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning
about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations.
Concepts -What Students Need to Know(Context)
Skills (What Students Need to Be Able to Do)
Depth of Knowledge Level(DOK)
Concept of a ratio

Understand(2)

Ratio language(to describe a ratio relationship between
two quantities)

Use(3)

Concept of a unit rate a/b

Understand(2)

Rate language(context of a ration relationship)

Use(3)

Ratio and rate reasoning( to solve real-world and
mathematical problems)

Use(3)

Essential Questions

Big ideas

●
●
●
●

What is the difference between part-to-whole
ratios and part-to-part ratios?
How are ratios and fractions alike and different?
How are measurement conversions related to
ratios?
How are a ratio and rate related?

Assessments
See Appendix B
Common Formative
Pre-Assessments

*Assessment Summary

Progress Monitoring
Checks – “Dipsticks”

Mathematical relationships among numbers can be
represented, compared and communication.

Common Formative Mid and or Post-Assessments

Assessment Type

Administered

Format

Mid-Module Assessment
Task

After Topic B

Constructed response
with rubric

End-of-Module
Assessment Task

After Topic D

Constructed response
with rubric

Standards Addressed

6.RP.A.1, 6.RP.A.3 (Stem Only), 6.RP.A.3a

6.RP.A.1, 6.RP.A.2, 6.RP.A.3

Performance Assessment (*To be completed by grade level team)
Overview:Sharing Costs Equitably: Traveling to School(See Appendix A)
Engaging Scenario: Students will be challenged by discovering if they can help their parents/guardians save money
on gas cost, they will receive the savings in a reward to an amusement park of their choice.

Engaging Learning Experiences

Task 1 :Calculate costs to worksheet S-1.
Task 2:Partners will collorate by an analysis of sample responses on worksheet S-2, S-3, and S-4.
Task 3:Small group of students will create a poster that proves their responses is the best.
Task 4:Individually students will reflect and critique problem responses on worksheet S-5.

Instructional Resources

See Appendix C for Three Sample Lessons
Useful Websites:
Engage NY Curriculum overview and guiding documents:
https://www.engageny.org/
Engage NY Grade 6 Resources:
https://www.engageny.org/resource/grade-6-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 6th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/6th.pdf
Illustrative Mathematics – problems and tasks by grade and standard
https://www.illustrativemathematics.org/
NCTM Illuminations – problems, tasks and interactives by grade and standard
http://illuminations.nctm.org/Default.aspx
Inside Mathematics – Problems of the Month and Performance Assessment tasks
http://www.insidemathematics.org/
LearnZillion –lesson plans/some with embedded tasks
https://learnzillion.com/resources/17132
SBAC Digital Library

Suggested Tools and Representations
Tape Diagrams (See example below.)
Double Number Line Diagrams (See example below.)
Ratio Tables (See example below.)
Coordinate Plane (See example below.) 4 These are terms and symbols students have seen previously.
Representing Equivalent Ratios for a cake recipe that uses 2 cups of sugar for every 3 cups of flour
Coordinate Plane 0 2 4 6 0 3 6 9

Instructional Strategies

21st Century Skills
●

Critical thinking and problem solving

●

Collaboration and leadership

●

Agility and adaptability

●

Initiative and entrepreneurialism

●

Effective oral and written communication

●

Accessing and analyzing information

●

Curiosity and imagination

Marzano's Nine Instructional Strategies for Effective
Teaching and Learning
1. Identifying Similarities and Differences: helps
students understand more complex problems by
analyzing them in a simpler way
2. Summarizing and Note-taking: promotes
comprehension because students have to analyze
what is important and what is not important and put
it in their own words

Meeting the Needs of All Students

Meeting the Needs of All Students
The modules that make up A Story of Units propose that
the components of excellent math instruction do not
change based on the audience. That said, there are
specific resources included within this curriculum to
highlight strategies that can provide critical access for all
students.
Researched-based Universal Design for Learning (UDL)
has provided a structure for thinking about how to meet
the needs of diverse learners. Broadly speaking, that
structure asks teachers to consider multiple means of
representation; multiple means of action and
expression; and multiple means of engagement. Charts
at the end of this section offer suggested scaffolds,
utilizing this framework, for English Language Learners,
Students with Disabilities, Students Performing above
Grade Level, and Students Performing below Grade
Level. UDL offers ideal settings for multiple entry points
for students and minimizes instructional barriers to
learning. Teachers will note that many of the
suggestions on a chart will be applicable to other
students and overlapping populations.

3. Reinforcing Effort and Providing Recognition:
showing the connection between effort and
achievement helps students helps them see the
importance of effort and allows them to change their
beliefs to emphasize it more. Note that recognition is
more effective if it is contingent on achieving some
specified standard.
4. Homework and Practice: provides opportunities to
extend learning outside the classroom, but should be
assigned based on relevant grade level. All
homework should have a purpose and that purpose
should be readily evident to the students.
Additionally, feedback should be given for all
homework assignments.
5. Nonlinguistic Representations: has recently been
proven to stimulate and increase brain activity.
6. Cooperative Learning: has been proven to have a
positive impact on overall learning. Note: groups
should be small enough to be effective and the
strategy should be used in a systematic and
consistent manner.

Additionally, individual lessons contain marginal notes
to teachers (in text boxes) highlighting specific UDL
information about scaffolds that might be employed
with particular intentionality when working with
students. These tips are strategically placed in the
lesson where the teacher might use the strategy to the
best advantage.
It It is important to note that the
scaffold/accommodations integrated into A Story of
Units might change how a learner accesses information
and demonstrates learning; they do not substantially
alter the instructional level, content, or performance
criteria. Rather, they provide students with choices in
how they access content and demonstrate their
knowledge and ability.

Scaffolds for Students with Disabilities
Individualized education programs (IEP)s or Section 504
Accommodation Plans should be the first source of
information for designing instruction for students with
disabilities. The following chart provides an additional
bank of suggestions within the Universal Design for
Learning framework for strategies to use with these
students in your class. Variations on these scaffolds are
elaborated at particular points within lessons with text

7. Setting Objectives and Providing Feedback:
provide students with a direction. Objectives should
not be too specific and should be adaptable to
students’ individual objectives. There is no such thing
as too much positive feedback, however, the method
in which you give that feedback should be varied.
8. Generating and Testing Hypotheses: it’s not just
for science class! Research shows that a deductive
approach works best, but both inductive and
deductive reasoning can help students understand
and relate to the material.
9. Cues, Questions, and Advanced Organizers: helps
students use what they already know to enhance
what they are about to learn. These are usually most
effective when used before a specific lesson.

boxes at appropriate points, demonstrating how and
when they might be used.
Provide Multiple Means of Representation
· Teach from simple to complex, moving from
concrete to representation to abstract at the student’s
pace.
· Clarify, compare, and make connections to math
words in discussion, particularly during and after
practice.
· Partner key words with visuals (e.g., photo of
“ticket”) and gestures (e.g., for “paid”). Connect
language (such as ‘tens’) with concrete and pictorial
experiences (such as money and fingers). Couple
teacher-talk with “math-they-can-see,” such as models.
Let students use models and gestures to calculate and
explain. For example, a student searching to define
“multiplication” may model groups of 6 with drawings
or concrete objects and write the number sentence to
match.
· Teach students how to ask questions (such as “Do
you agree?” and “Why do you think so?”) to extend
“think-pair-share” conversations. Model and post
conversation “starters,” such as: “I agree because…”
“Can you explain how you solved it?” “I noticed that…”
“Your solution is different from/ the same as mine
because…” “My mistake was to…”
· Couple number sentences with models. For
example, for equivalent fraction sprint, present 6/8
with:
· Enlarge sprint print for visually impaired learners.
· Use student boards to work on one calculation at a
time.
· Invest in or make math picture dictionaries or word
walls.
Provide Multiple Means of Action and Expression
· Provide a variety of ways to respond: oral; choral;
student boards; concrete models (e.g., fingers), pictorial
models (e.g., ten-frame); pair share; small group share.
For example: Use student boards to adjust “partner
share” for deaf and hard-of-hearing students. Partners
can jot questions and answers to one another on slates.
Use vibrations or visual signs (such as clap, rather than a
snap or “show”) to elicit responses from deaf/hard of
hearing students.
· Vary choral response with written response
(number sentences and models) on student boards to
ease linguistic barriers. Support oral or written response
with sentence frames, such as “______ is ____
hundreds, ____ tens, and ____ ones.

· Adjust oral fluency games by using student and
teacher boards or hand signals, such as showing the sum
with fingers. Use visual signals or vibrations to elicit
responses, such as hand pointed downward means
count backwards in “Happy Counting.”
· Adjust wait time for interpreters of deaf and hardof-hearing students.
· Select numbers and tasks that are “just right” for
learners.
· Model each step of the algorithm before students
begin.
· Give students a chance to practice the next day’s
sprint beforehand. (At home, for example.)
· Give students a few extra minutes to process the
information before giving the signal to respond.
· Assess by multiple means, including “show and tell”
rather than written.
· Elaborate on the problem-solving process. Read
word problems aloud. Post a visual display of the
problem-solving process. Have students check off or
highlight each step as they work. Talk through the
problem-solving process step-by-step to demonstrate
thinking process. Before students solve, ask questions
for comprehension, such as, “What unit are we
counting? What happened to the units in the story?”
Teach students to use self-questioning techniques, such
as, “Does my answer make sense?”
· Concentrate on goals for accomplishment within a
time frame as opposed to a task frame. Extend time for
task. Guide students to evaluate process and practice.
Have students ask, “How did I improve? What did I do
well?”
· Focus on students’ mathematical reasoning (i.e.,
their ability to make comparisons, describe patterns,
generalize, explain conclusions, specify claims, and use
models), not their accuracy in language.
Provide Multiple Means of Engagement
· Make eye-to-eye contact and keep teacher-talk
clear and concise. Speak clearly when checking answers
for sprints and problems.
· Check frequently for understanding (e.g., ‘show’).
Listen intently in order to uncover the math content in
the students’ speech. Use nonverbal signals, such as
“thumbs-up.” Assign a buddy or a group to clarify
directions or process.
· Teach in small chunks so students get a lot of
practice with one step at a time.
· Know, use, and make the most of Deaf culture and
sign language.
· Use songs, rhymes, or rhythms to help students
remember key concepts, such as “Add your ones up

first/Make a bundle if you can!”
· Point to visuals and captions while speaking, using
your hands to clearly indicate the image that
corresponds to your words.
· Incorporate activity. Get students up and moving,
coupling language with motion, such as “Say ‘right
angle’ and show me a right angle with your legs,” and
“Make groups of 5 right now!” Make the most of the fun
exercises for activities like sprints and fluencies.
Conduct simple oral games, such as “Happy Counting.”
Celebrate improvement. Intentionally highlight student
math success frequently.
· Follow predictable routines to allow students to
focus on content rather than behavior.
· Allow “everyday” and first language to express
math understanding.
· Re-teach the same concept with a variety of fluency
games.
· Allow students to lead group and pair-share
activities.
· Provide learning aids, such as calculators and
computers, to help students focus on conceptual
understanding

New Vocabulary

Ratio (A pair of nonnegative
numbers, A:B, where both are
not zero, and that are used to
indicate that there is a
relationship between two
quantities such that when there
are A units of one quantity, there
are B units of the second
quantity.)
Rate (A rate indicates, for a
proportional relationship between
two quantities, how many units
of one quantity there are for
every 1 unit of the second
quantity. For a ratio of A: B
between two quantities, the rate
is A/B units of the first quantity
per unit of the second quantity.)
Unit Rate (The numeric value of
the rate, e.g., in the rate 2.5 mph,
the unit rate is 2.5.)
Value of a Ratio (For the ratio
A:B: , the value of the ratio is the
quotient A/B.)
Equivalent Ratios (Ratios that
have the same value.) Percent
(Percent of a quantity is a rate per
100.)
Associated Ratios (e.g., if a
popular shade of purple is made
by mixing 2 cups of blue paint
for every 3 cups of red paint, not
only can we say that the ratio of
blue paint to red paint in the
mixture is 2: 3, but we can
discuss associated ratios such as
the ratio of cups of red paint to
cups of blue paint, the ratio of
cups of blue paint to total cups of
purple paint, the ratio of cups of
red paint to total cups of purple
paint, etc.)
Double Number Line (See
example under Suggested Tools
and Representations.) Ratio
Table (A table listing pairs of
numbers that form equivalent
ratios; see example under

Students Achieving Below Standard

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
below grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.
Provide Multiple Means of
Representation
● Model problem-solving sets with
drawings and graphic organizers
(e.g., bar or tape diagram), giving
many examples and visual displays.
● Guide students as they select and
practice using their own graphic
organizers and models to solve.
● Use direct instruction for vocabulary
with visual or concrete
representations.
● Use explicit directions with steps
and procedures enumerated.
● Guide students through initial
practice promoting gradual
independence. “I do, we do, you
do.”
● Use alternative methods of delivery
of instruction such as recordings
and videos that can be accessed
independently or repeated if
necessary.
● Scaffold complex concepts and
provide leveled problems for
multiple entry points.
Provide Multiple Means of Action and
Expression
● First use manipulatives or real
objects (such as dollar bills), then
make transfer from concrete to
pictorial to abstract.
● Have students restate their learning
for the day. Ask for a different
representation in the restatement.
’Would you restate that answer in a
different way or show me by using a

Students Achieving Above
Standard

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
above grade level in your class.
Variations on these
accommodations are elaborated
within lessons, demonstrating how
and when they might be used.
Provide Multiple Means of
Representation
● Teach students how to ask
questions (such as,“Do you
agree?” and “Why do you think
so?”) to extend “think-pair-share”
conversations.
● Model and post
conversation “starters,” such as:
“I agree because...” “Can you
● explain how you solved
it?”“I noticed that...”“Your
solution is different from/ the
same as mine because...”“My
mistake was to...”
● Incorporate written
reflection, evaluation, and
synthesis.
● Allow creativity in
expression and modeling
solutions.
Provide Multiple Means of Action
and Expression
● Encourage students to
explain their reasoning both
orally and in writing.
● Extend exploration of math
topics by means of challenging
games, puzzles, and brain
teasers.
● Offer choices of
independent or group
assignments for early finishers.
● Encourage students to
notice and explore patterns and
to identify rules and relationships

Suggested Tools and
Representations.)

diagram?’
● Encourage students to explain their
thinking and strategy for the
solution.
● Choose numbers and tasks that are
“just right” for learners but teach
the same concepts.
● Adjust numbers in calculations to
suit learner’s levels. For example,
change 429 divided by 2 to 400
divided by 2 or 4 divided by 2.
Provide Multiple Means of
Engagement
● Clearly model steps, procedures,
and questions to ask when solving.
● Cultivate peer-assisted learning
interventions for instruction (e.g.,
dictation) and practice, particularly
for computation work (e.g., peer
modeling).
● Have students work together to
solve and then check their solutions.
● Teach students to ask themselves
questions as they solve: Do I know
the meaning of all the words in this
problem?; What is being asked?; Do
I have all of the information I need?;
What do I do first?; What is the
order to solve this problem? What
calculations do I need to make?
● Practice routine to ensure smooth
transitions.
● Set goals with students regarding
the type of math work students
should complete in 60 seconds.
● Set goals with the students
regarding next steps and what to
focus on next.

in math.
● Have students share their
observations in discussion and
writing (e.g., journaling).
● Foster their curiosity about
numbers and mathematical ideas.
● Facilitate research and
exploration through discussion,
experiments, internet searches,
trips, etc.
● Have students compete in a
secondary simultaneous
competition, such as skipcounting by 75s, while peers are
completing the sprint.
● Let students choose their
mode of response: written, oral,
concrete, pictorial, or abstract.
● Increase the pace. Offer
two word problems to solve,
rather than one.
● Adjust difficulty level by
increasing the number of steps
(e.g., change a one-step problem
to a two-step problem).
● Adjust difficulty level by
enhancing the operation (e.g.,
addition to multiplication),
increasing numbers to millions, or
decreasing numbers to
decimals/fractions.
● Let students write word
problems to show mastery
and/or extension of the content.
Provide Multiple Means of
Engagement
● Push student
comprehension into higher levels
of Bloom’s Taxonomy with
questions such as: “What would
happen if...?”“Can you propose
an alternative...?”“How would
you evaluate...?”“What choice
would you have made...?” Ask
“Why?” and “What if?”
questions.
● Celebrate improvement in
completion time (e.g., Sprint A
completed in 45 seconds and
Sprint B completed in 30
seconds).

● Make the most of the fun
exercises for practicing skipcounting.
● Accept and elicit student
ideas and suggestions for ways to
extend games.
● Cultivate student
persistence in problem-solving
and do not neglect their need for
guidance and support

Math Unit 2

Rigorous Curriculum Design Template
Unit Two-Arithmetic Operations Including Dividing by a Fraction
Subject:Math
Grade/Course: Grade 6
Pacing:25 days
Unit of Study: Arithmetic Operations Including Dividing by a Fraction
Priority Standards:
6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving division of fractions by
fractions, e.g., by using visual fraction models and equations to represent the problem. For example, create a story
context for (2/3) ÷ (3/4) and use a visual fraction model to show the quotient; use the relationship between
multiplication and division to explain that (2/3) ÷ (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general, (a/b) ÷ (c/d) =
ad/bc.) How much chocolate will each person get if 3 people share 1/2 lb of chocolate equally? How many 3/4-cup
servings are in 2/3 of a cup of yogurt? How wide is a rectangular strip of land with length 3/4 mi and area 1/2 square
mi?
Foundational Standards:
Gain familiarity with factors and multiples.
4.OA.B.4 Find all factor pairs for a whole number in the range 1–100. Recognize that a whole number is a multiple of
each of its factors. Determine whether a given whole number 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. Understand the place
value system. 5.NBT.A.2 Explain patterns in the number of zeros of the product when multiplying a number by powers
of 10, and 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. Perform operations with multi-digit whole numbers and with
decimals to hundredths.
5.NBT.B.6 Find whole-number quotients of whole numbers with up to four-digit dividends and two digit divisors, using
strategies based on place value, the properties of operations, and/or the relationship between multiplication and
division. Illustrate and explain the calculation by using equations, rectangular arrays, and/or area models.
5.NBT.B.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and strategies
based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the
strategy to a written method and explain the reasoning used. Apply and extend previous understandings of
multiplication and division to multiply and divide fractions.
5.NF.B.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a
fraction. a. Interpret the product (a/b) × q as a parts of a partition of q into b equal parts; equivalently, as the result of a
sequence of operations a × q ÷ b. For example, use a visual fraction model to show (2/3) × 4 = 8/3, and create a story
context for this equation. Do the same with (2/3) × (4/5) = 8/15. (In general, (a/b) × (c/d) = ac/bd.)5.NF.B.7 Apply and
extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by fractions.2
a. Interpret division of a unit fraction by a non-zero whole number, and compute such quotients. For example, create a
story context for (1/3) ÷ 4, and use a visual fraction model to show the quotient. Use the relationship between
multiplication and division to explain that (1/3) ÷ 4 = 1/12 because (1/12) × 4 = 1/3. b. Interpret division of a whole
number by a unit fraction, and compute such quotients. For 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 ÷
(1/5) = 20 because 20 × (1/5) = 4.

Math Practice Standards:
MP.1 Make sense of problems and persevere in solving them. Students use concrete representations when
understanding the meaning of division and apply it to the division of fractions. They ask themselves, “What is this
problem asking me to find?” For instance, when determining the quotient of fractions, students ask themselves how
many sets or groups of the divisor is in the dividend. That quantity is the quotient of the problem. They solve simpler
problems to gain insight into the solution. They will confirm, for example, that 10 ÷ 2 can be found by determining
how many groups of two are in ten. They will apply that strategy to the division of fractions. Students may use
pictorial representations such as area models, array models, number lines, and drawings to conceptualize and solve
problems.
MP.2 Reason abstractly and quantitatively. Students make sense of quantities and their relationships in problems.
They understand “how many” as it pertains to the divisor in a quotient of fractions problem. They understand and use
connections between divisibility and the greatest common factor to apply the distributive property. Students consider
units and labels for numbers in contextual problems and consistently refer to what the labels represent to make
sense in the problem. Students rely on estimation and properties of operations to justify the reason for their answers
when manipulating decimal numbers and their operations. Students reason abstractly when applying place value and
fraction sense when determining the placement of a decimal point.
MP.6 Attend to Precision. Students use precise language and place value when adding, subtracting, multiplying, and
dividing by multi-digit decimal numbers. Students read decimal numbers using place value. For example, 326.31 is
read as three hundred twentysix and thirty-one hundredths. Students calculate sums, differences, products, and
quotients of decimal numbers with a degree of precision appropriate to the problem context.
MP.7 Look for and make use of structure. Students find patterns and connections when multiplying and dividing
multi-digit decimals. For instance, they use place value to recognize that the quotient of 22.5 ÷ 0.15 is the same as the
quotient of 2250 ÷ 15. In the example 36 + 48 = 12(3 + 4), students recognize that when expressing the sum of two
whole numbers using the distributive property, the number 12 represents the greatest common factor of 36 and 48
and that 36 and 48 are both multiples of 12. When dividing fractions, students recognize and make use of a related
multiplication problem or create a number line and use skip counting to determine the number of times the divisor is
added to obtain the dividend. Students use the familiar structure of long division to find the greatest common factor
in another way, specifically the Euclidean Algorithm.
MP.8 Look for and express regularity in repeated reasoning. Students determine reasonable answers to problems
involving operations with decimals. Estimation skills and compatible numbers are used. For instance, when 24.385 is
divided by 3.91, students determine that the answer will be close to the quotient of 24 ÷ 4, which equals 6. Students
discover, relate, and apply strategies when problem-solving, such as the use of the distributive property to solve a
multiplication problem involving fractions and/or decimals (e.g., 350 × 1.8 = 350(1 + 0.8) = 350 + 280 = 630). When
dividing fractions, students may use the following reasoning: Since 2/7 + 2/7 + 2/7 = 6/7, then 6/7 ÷ 2/7 = 3, so I can
solve fraction division problems by first getting common denominators and then solving the division problem created
by the numerators. Students understand the long-division algorithm and the continual breakdown of the dividend
into different place value units. Further, students use those repeated calculations and reasoning to determine the
greatest common factor of two numbers using the Euclidean Algorithm.

“Unwrapped” Standards

●

6.NS.1 Interpret and compute quotients of fractions, and solve word problems involving division of
fractions by fractions, e.g., by using visual fraction models and equations to represent the problem.
Concepts -What Students Need to Know(Context)
Skills (What Students Need to Be Able to Do)
Depth of Knowledge Level (DOK)
quotients of fractions

Interpret (2)
Compute(2)

word problems involving division of fractions by fractions

Solve(2)

Essential Questions

Big ideas

●

●

●

How can fraction strips and bar models be used
to make sense of multiplication and division of
fractions problems?
How can you use estimation to help make sense
of problems involving multiplication and division
of fractions?
How do you know which fraction is the divisor
and which is the dividend in a word problem?

Dividing fractions should be thought of as “fair sharing”
just like dividing whole numbers.

Assessments
Common Formative

Progress Monitoring Checks

Common Formative Mid and or Post-Assessments

Pre-Assessments

– “Dipsticks”

●
Exit tickets for preassessment of each
lesson.

●
●

Application
problems
Exploratory
Challenge
Problem set

Exit Ticket
Mid-Module Assessment Task*
End-of-Module Assessment Task*

*See Table Below.

*Assessment Summary

Assessment
Type

Administe
red

Format

Standards
Addressed

Mid-Module
Assessment Task

After Topic
B

Constructed response with rubric

6.NS.A.1, 6.NS.B.3

End-of-Module
Assessment Task

After Topic
D

Constructed response with rubric

6.NS.A.1, 6.NS.B.2,
6.NS.B.3, 6.NS.B.4

Performance Assessment (*To be completed by grade level team)
Overview:

Engaging Learning Experiences

Task 1:
Task 2:
Task 3:
Task 4:

Instructional Resources
Useful Websites:
Engage NY Curriculum overview and guiding documents:
https://www.engageny.org/
Engage NY Grade 6 Resources:
https://www.engageny.org/resource/grade-6-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 6th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/6th.pdf
Illustrative Mathematics – problems and tasks by grade and standard
https://www.illustrativemathematics.org/
NCTM Illuminations – problems, tasks and interactives by grade and standard
http://illuminations.nctm.org/Default.aspx
Inside Mathematics – Problems of the Month and Performance Assessment tasks
http://www.insidemathematics.org/
LearnZillion –lesson plans/some with embedded tasks
https://learnzillion.com/resources/17132
SBAC Digital Library

Instructional Strategies

Meeting the Needs of All Students

21st Century Skills
●

Critical thinking and problem solving

●

Collaboration and leadership

●

Agility and adaptability

●

Initiative and entrepreneurialism

●

Effective oral and written communication

●

Accessing and analyzing information

●

Curiosity and imagination

Marzano's Nine Instructional Strategies for Effective
Teaching and Learning
1. Identifying Similarities and Differences: helps
students understand more complex problems by
analyzing them in a simpler way
2. Summarizing and Note-taking: promotes
comprehension because students have to analyze
what is important and what is not important and put it
in their own words
3. Reinforcing Effort and Providing Recognition:
showing the connection between effort and
achievement helps students helps them see the
importance of effort and allows them to change their
beliefs to emphasize it more. Note that recognition is
more effective if it is contingent on achieving some
specified standard.
4. Homework and Practice: provides opportunities to
extend learning outside the classroom, but should be
assigned based on relevant grade level. All homework
should have a purpose and that purpose should be
readily evident to the students. Additionally, feedback
should be given for all homework assignments.
5. Nonlinguistic Representations: has recently been
proven to stimulate and increase brain activity.
6. Cooperative Learning: has been proven to have a
positive impact on overall learning. Note: groups
should be small enough to be effective and the
strategy should be used in a systematic and consistent
manner.
7. Setting Objectives and Providing Feedback: provide
students with a direction. Objectives should not be
too specific and should be adaptable to students’

Meeting the Needs of All Students
The modules that make up A Story of Units propose that
the components of excellent math instruction do not
change based on the audience. That said, there are
specific resources included within this curriculum to
highlight strategies that can provide critical access for
all students.
Researched-based Universal Design for Learning (UDL)
has provided a structure for thinking about how to meet
the needs of diverse learners. Broadly speaking, that
structure asks teachers to consider multiple means of
representation; multiple means of action and
expression; and multiple means of engagement. Charts
at the end of this section offer suggested scaffolds,
utilizing this framework, for English Language Learners,
Students with Disabilities, Students Performing above
Grade Level, and Students Performing below Grade
Level. UDL offers ideal settings for multiple entry points
for students and minimizes instructional barriers to
learning. Teachers will note that many of the
suggestions on a chart will be applicable to other
students and overlapping populations.
Additionally, individual lessons contain marginal notes
to teachers (in text boxes) highlighting specific UDL
information about scaffolds that might be employed
with particular intentionality when working with
students. These tips are strategically placed in the
lesson where the teacher might use the strategy to the
best advantage.
It It is important to note that the
scaffold/accommodations integrated into A Story of
Units might change how a learner accesses information
and demonstrates learning; they do not substantially
alter the instructional level, content, or performance
criteria. Rather, they provide students with choices in
how they access content and demonstrate their
knowledge and ability.

Scaffolds for Students with Disabilities
Individualized education programs (IEP)s or Section 504
Accommodation Plans should be the first source of
information for designing instruction for students with
disabilities. The following chart provides an additional
bank of suggestions within the Universal Design for
Learning framework for strategies to use with these
students in your class. Variations on these scaffolds are
elaborated at particular points within lessons with text
boxes at appropriate points, demonstrating how and
when they might be used.

individual objectives. There is no such thing as too
much positive feedback, however, the method in
which you give that feedback should be varied.
8. Generating and Testing Hypotheses: it’s not just for
science class! Research shows that a deductive
approach works best, but both inductive and
deductive reasoning can help students understand
and relate to the material.
9. Cues, Questions, and Advanced Organizers: helps
students use what they already know to enhance what
they are about to learn. These are usually most
effective when used before a specific lesson.

Provide Multiple Means of Representation
· Teach from simple to complex, moving from
concrete to representation to abstract at the student’s
pace.
· Clarify, compare, and make connections to math
words in discussion, particularly during and after
practice.
· Partner key words with visuals (e.g., photo of
“ticket”) and gestures (e.g., for “paid”). Connect
language (such as ‘tens’) with concrete and pictorial
experiences (such as money and fingers). Couple
teacher-talk with “math-they-can-see,” such as models.
Let students use models and gestures to calculate and
explain. For example, a student searching to define
“multiplication” may model groups of 6 with drawings
or concrete objects and write the number sentence to
match.
· Teach students how to ask questions (such as “Do
you agree?” and “Why do you think so?”) to extend
“think-pair-share” conversations. Model and post
conversation “starters,” such as: “I agree because…”
“Can you explain how you solved it?” “I noticed that…”
“Your solution is different from/ the same as mine
because…” “My mistake was to…”
· Couple number sentences with models. For
example, for equivalent fraction sprint, present 6/8
with:
· Enlarge sprint print for visually impaired learners.
· Use student boards to work on one calculation at a
time.
· Invest in or make math picture dictionaries or word
walls.
Provide Multiple Means of Action and Expression
· Provide a variety of ways to respond: oral; choral;
student boards; concrete models (e.g., fingers), pictorial
models (e.g., ten-frame); pair share; small group share.
For example: Use student boards to adjust “partner
share” for deaf and hard-of-hearing students. Partners
can jot questions and answers to one another on slates.
Use vibrations or visual signs (such as clap, rather than a
snap or “show”) to elicit responses from deaf/hard of
hearing students.
· Vary choral response with written response
(number sentences and models) on student boards to
ease linguistic barriers. Support oral or written response
with sentence frames, such as “______ is ____
hundreds, ____ tens, and ____ ones.
· Adjust oral fluency games by using student and
teacher boards or hand signals, such as showing the

sum with fingers. Use visual signals or vibrations to
elicit responses, such as hand pointed downward means
count backwards in “Happy Counting.”
· Adjust wait time for interpreters of deaf and hardof-hearing students.
· Select numbers and tasks that are “just right” for
learners.
· Model each step of the algorithm before students
begin.
· Give students a chance to practice the next day’s
sprint beforehand. (At home, for example.)
· Give students a few extra minutes to process the
information before giving the signal to respond.
· Assess by multiple means, including “show and tell”
rather than written.
· Elaborate on the problem-solving process. Read
word problems aloud. Post a visual display of the
problem-solving process. Have students check off or
highlight each step as they work. Talk through the
problem-solving process step-by-step to demonstrate
thinking process. Before students solve, ask questions
for comprehension, such as, “What unit are we
counting? What happened to the units in the story?”
Teach students to use self-questioning techniques, such
as, “Does my answer make sense?”
· Concentrate on goals for accomplishment within a
time frame as opposed to a task frame. Extend time for
task. Guide students to evaluate process and practice.
Have students ask, “How did I improve? What did I do
well?”
· Focus on students’ mathematical reasoning (i.e.,
their ability to make comparisons, describe patterns,
generalize, explain conclusions, specify claims, and use
models), not their accuracy in language.
Provide Multiple Means of Engagement
· Make eye-to-eye contact and keep teacher-talk
clear and concise. Speak clearly when checking answers
for sprints and problems.
· Check frequently for understanding (e.g., ‘show’).
Listen intently in order to uncover the math content in
the students’ speech. Use non-verbal signals, such as
“thumbs-up.” Assign a buddy or a group to clarify
directions or process.
· Teach in small chunks so students get a lot of
practice with one step at a time.
· Know, use, and make the most of Deaf culture and
sign language.
· Use songs, rhymes, or rhythms to help students
remember key concepts, such as “Add your ones up
first/Make a bundle if you can!”
· Point to visuals and captions while speaking, using

your hands to clearly indicate the image that
corresponds to your words.
· Incorporate activity. Get students up and moving,
coupling language with motion, such as “Say ‘right
angle’ and show me a right angle with your legs,” and
“Make groups of 5 right now!” Make the most of the
fun exercises for activities like sprints and fluencies.
Conduct simple oral games, such as “Happy Counting.”
Celebrate improvement. Intentionally highlight student
math success frequently.
· Follow predictable routines to allow students to
focus on content rather than behavior.
· Allow “everyday” and first language to express
math understanding.
· Re-teach the same concept with a variety of fluency
games.
· Allow students to lead group and pair-share
activities.
· Provide learning aids, such as calculators and
computers, to help students focus on conceptual
understanding

New Vocabulary

Students Achieving Below Standard

Students Achieving Above Standard

Greatest Common Factor (The
largest positive integer that divides
into two or more integers without
a remainder; the GCF of 24 and 36
is 12 because when all of the
factors of 24 and 36 are listed, the
largest factor they share is 12.)
Least Common Multiple (The
smallest positive integer that is
divisible by two or more given
integers without a remainder; the
LCM of 4 and 6 is 12 because
when the multiples of 4 and 6 are
listed, the smallest or first multiple
they share is 12.)
Multiplicative Inverses (Two
numbers whose product is 1 are
multiplicative inverses of one
another. For example, 3 4 and 4 3
are multiplicative inverses of one
another because 3 4 × 4 3 = 4 3 ×
3 4 = 1. Multiplicative inverses do
not always have to be the
reciprocal. For example 1 5 and 10
2 both have a product of 1, which
makes them multiplicative
inverses.)

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
below grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
above grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

Provide Multiple Means of
Representation

Provide Multiple Means of
Representation

● Model problem-solving sets with
drawings and graphic organizers
(e.g., bar or tape diagram), giving
many examples and visual
displays.
● Guide students as they select and
practice using their own graphic
organizers and models to solve.
● Use direct instruction for
vocabulary with visual or concrete
representations.
● Use explicit directions with steps
and procedures enumerated.
● Guide students through initial
practice promoting gradual
independence. “I do, we do, you
do.”
● Use alternative methods of
delivery of instruction such as
recordings and videos that can be
accessed independently or
repeated if necessary.
● Scaffold complex concepts and
provide leveled problems for
multiple entry points.
Provide Multiple Means of Action
and Expression
● First use manipulatives or real
objects (such as dollar bills), then
make transfer from concrete to
pictorial to abstract.
● Have students restate their
learning for the day. Ask for a
different representation in the
restatement. ’Would you restate
that answer in a different way or
show me by using a diagram?’
● Encourage students to explain

● Teach students how to ask
questions (such as,“Do you agree?”
and “Why do you think so?”) to
extend “think-pair-share”
conversations.
● Model and post conversation
“starters,” such as: “I agree
because...” “Can you
● explain how you solved it?”“I
noticed that...”“Your solution is
different from/ the same as mine
because...”“My mistake was to...”
● Incorporate written
reflection, evaluation, and
synthesis.
● Allow creativity in expression
and modeling solutions.
Provide Multiple Means of Action
and Expression
● Encourage students to
explain their reasoning both orally
and in writing.
● Extend exploration of math
topics by means of challenging
games, puzzles, and brain teasers.
● Offer choices of independent
or group assignments for early
finishers.
● Encourage students to notice
and explore patterns and to
identify rules and relationships in
math.
● Have students share their
observations in discussion and
writing (e.g., journaling).
● Foster their curiosity about
numbers and mathematical ideas.
● Facilitate research and

their thinking and strategy for the
solution.
● Choose numbers and tasks that
are “just right” for learners but
teach the same concepts.
● Adjust numbers in calculations to
suit learner’s levels. For example,
change 429 divided by 2 to 400
divided by 2 or 4 divided by 2.
Provide Multiple Means of
Engagement
● Clearly model steps, procedures,
and questions to ask when solving.
● Cultivate peer-assisted learning
interventions for instruction (e.g.,
dictation) and practice,
particularly for computation work
(e.g., peer modeling).
● Have students work together to
solve and then check their
solutions.
● Teach students to ask themselves
questions as they solve: Do I know
the meaning of all the words in
this problem?; What is being
asked?; Do I have all of the
information I need?; What do I do
first?; What is the order to solve
this problem? What calculations
do I need to make?
● Practice routine to ensure smooth
transitions.
● Set goals with students regarding
the type of math work students
should complete in 60 seconds.
● Set goals with the students
regarding next steps and what to
focus on next.

exploration through discussion,
experiments, internet searches,
trips, etc.
● Have students compete in a
secondary simultaneous
competition, such as skip-counting
by 75s, while peers are completing
the sprint.
● Let students choose their
mode of response: written, oral,
concrete, pictorial, or abstract.
● Increase the pace. Offer two
word problems to solve, rather
than one.
● Adjust difficulty level by
increasing the number of steps
(e.g., change a one-step problem
to a two-step problem).
● Adjust difficulty level by
enhancing the operation (e.g.,
addition to multiplication),
increasing numbers to millions, or
decreasing numbers to
decimals/fractions.
● Let students write word
problems to show mastery and/or
extension of the content.
Provide Multiple Means of
Engagement
● Push student comprehension
into higher levels of Bloom’s
Taxonomy with questions such as:
“What would happen if...?”“Can
you propose an
alternative...?”“How would you
evaluate...?”“What choice would
you have made...?” Ask “Why?”
and “What if?” questions.
● Celebrate improvement in
completion time (e.g., Sprint A
completed in 45 seconds and
Sprint B completed in 30 seconds).
● Make the most of the fun
exercises for practicing skipcounting.
● Accept and elicit student
ideas and suggestions for ways to
extend games.
● Cultivate student persistence
in problem-solving and do not
neglect their need for guidance

and support

Math Unit 3
Rigorous Curriculum Design Template
Unit Three-Rational Numbers
Subject:Math
Grade/Course: Grade 6
Pacing: 25 days
Unit of Study: Rational Numbers
Priority Standards:
6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite
directions or values (e.g., temperature above/below zero, elevation above/below sea level, credits/debits,
positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts,
explaining the meaning of 0 in each situation.
6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate
axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.
6.NS.7 Understand ordering and absolute value of rational numbers.
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.
Foundational Standards:
Develop understanding of fractions as numbers.
3.NF.A.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 0. Recognize that the resulting
interval has size a/b and that its endpoint locates the number a/b on the number line. Draw and identify lines and
angles, and classify shapes by properties of their lines and angles.
4.G.A.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 and draw lines of symmetry. Graph points on
the coordinate plane to solve real-world and mathematical problems.
5.G.A.1 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 (e.g., x-axis and x-coordinate, y-axis
and y-coordinate).
5.G.A.2 Represent real-world and mathematical problems by graphing points in the first quadrant of the coordinate
plane, and interpret coordinate values of points in the context of the situation.

Math Practice Standards:

MP.2 Reason abstractly and quantitatively. Students read a word problem involving integers, draw a number line or
coordinate plane model, and write about their conclusions. They understand the meaning of quantities as they relate
to the real world. For instance, a loss of 14 yards in a football game can be represented by −14, and a distance of 25
feet below sea level is greater than a distance of 5 feet above sea level because | − 25| > |5|. Students
decontextualize word problems related to distance by creating number lines and coordinate plane models. In doing
so, they count the number of units between endpoints and use the concept of absolute value to justify their answer.
For instance, when given the coordinate (2, 6), students determine that the point (2, −6) would be the same distance
from the x-axis but in the opposite direction because both points have the same x-coordinate and their y-coordinates
(6 and −6) have the same absolute value.
MP.4 Model with mathematics. Students use vertical and horizontal number lines to visualize integers and better
understand their connection to whole numbers. They divide number line intervals into sub-intervals of tenths to
determine the correct placement of rational numbers. Students may represent a decimal as a fraction or a fraction as
a decimal to better understand its relationship to other rational numbers to which it is being compared. To explain
the meaning of a quantity in a real-life situation (involving elevation, temperature, or direction), students may draw a
diagram and/or number line to illustrate the location of the quantity in relation to zero or an established level that
represents zero in that situation.
MP.6 Attend to precision. In representing signed numbers on a number line or as a quantity, students pay close
attention to the direction and sign of a number. They realize that a negative number must lie to the left of zero on a
horizontal number line or below zero on a vertical number line. They recognize that the way they represent their
answer depends on the phrasing of a question and context of a word problem. For instance, a question that asks a
student: “How many feet below sea level is the diver?” would require the answer to be stated as a positive number.
Whereas, a question that is phrased: “Which integer would represent 40 feet below sea level?” would require the
answer to be written as −40.
MP.7 Look for and make use of structure. Students understand the placement of negative numbers on a number line
by observing the patterns that exist between negative and positive numbers with respect to zero. They recognize that
two numbers are opposites if they are the same distance from zero and that zero is its own opposite. Students extend
their understanding of the number line’s structure to the coordinate plane to determine a point’s location. They
recognize the relationship between the signs of a point’s coordinates and the quadrant in which the point lies.

“Unwrapped” Standards
6.NS.5 Understand that positive and negative numbers are used together to describe quantities having
opposite directions or values; use positive and negative numbers to represent quantities in real-world
contexts, explaining the meaning of 0 in each situation.
● 6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and
coordinate axes familiar from previous grades to represent points on the line and in the plane with
negative number coordinates.
● 6.NS.7 Understand ordering and absolute value of rational numbers.
● 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
same first coordinate or the same second coordinate.
Concepts -What Students Need to Know(Context)
Skills -What Students Need to Be Able to Do
Depth of Knowledge Level (DOK)
●

Positive and negative numbers

Understand(3)

Numbers together to describe quantities (having

Use(3)

directions or values)
Positive and negative numbers to represent

Use(3)

quantities(in real-world contexts, explaining the
meaning of 0 in each situation.)
Rational number(as a point on the number line.)

Understand(3)

Number line diagrams and coordinate axes

Extend(3)

familiar(focusing on points on the line and the plane
with negative number coordinates.)
Ordering and absolute value of rational numbers.

Understand(3)

By graphing points in all four quadrants(using real-world
and mathematical problems.

Solve(1)

Use of coordinates and absolute value to find distances
between points with same first coordinate or the same
second coordinate.

Include(1)

Essential Questions

Big ideas

●
●
●
●
●

What is absolute value?
What are the similarities and differences
between positive and negative numbers?
How do you know if one integer is smaller or
larger than another?
How are inequalities used to understand
integers?
How do you add and subtract integers?

All numbers have an opposite.
Inequalities are used to express the relationship
between two rational numbers.

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Exit tickets for pre-assessment of
each lesson.

●
●
●

Application problems
Exploratory Challenge
Problem set

Common Formative Mid and or PostAssessments
Exit Ticket
Mid-Module Assessment Task*
End-of-Module Assessment Task*

*See Table Below.

Performance Assessment (*To be completed by grade level team)

Overview:

Engaging Learning Experiences

Task 1:
Task 2:
Task 3:
Task 4:

Instructional Resources
Useful Websites:
Engage NY Curriculum overview and guiding documents:
https://www.engageny.org/
Engage NY Grade 6 Resources:
https://www.engageny.org/resource/grade-6-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 6th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/6th.pdf
Illustrative Mathematics – problems and tasks by grade and standard
https://www.illustrativemathematics.org/
NCTM Illuminations – problems, tasks and interactives by grade and standard
http://illuminations.nctm.org/Default.aspx
Inside Mathematics – Problems of the Month and Performance Assessment tasks
http://www.insidemathematics.org/

LearnZillion –lesson plans/some with embedded tasks
https://learnzillion.com/resources/17132
SBAC Digital Library

Suggested Tools and Representations
Horizontal and Vertical Number Lines
Coordinate Plane

Instructional Strategies
21st Century Skills
●

Critical thinking and problem solving

●

Collaboration and leadership

●

Agility and adaptability

●

Initiative and entrepreneurialism

●

Effective oral and written communication

●

Accessing and analyzing information

●

Curiosity and imagination

Marzano's Nine Instructional Strategies for Effective
Teaching and Learning
1. Identifying Similarities and Differences: helps
students understand more complex problems by
analyzing them in a simpler way
2. Summarizing and Note-taking: promotes
comprehension because students have to analyze
what is important and what is not important and put it
in their own words
3. Reinforcing Effort and Providing Recognition:

Meeting the Needs of All Students
Meeting the Needs of All Students
The modules that make up A Story of Units propose that
the components of excellent math instruction do not
change based on the audience. That said, there are
specific resources included within this curriculum to
highlight strategies that can provide critical access for
all students.
Researched-based Universal Design for Learning (UDL)
has provided a structure for thinking about how to meet
the needs of diverse learners. Broadly speaking, that
structure asks teachers to consider multiple means of
representation; multiple means of action and
expression; and multiple means of engagement. Charts
at the end of this section offer suggested scaffolds,
utilizing this framework, for English Language Learners,
Students with Disabilities, Students Performing above
Grade Level, and Students Performing below Grade
Level. UDL offers ideal settings for multiple entry points
for students and minimizes instructional barriers to
learning. Teachers will note that many of the
suggestions on a chart will be applicable to other

showing the connection between effort and
achievement helps students helps them see the
importance of effort and allows them to change their
beliefs to emphasize it more. Note that recognition is
more effective if it is contingent on achieving some
specified standard.
4. Homework and Practice: provides opportunities to

students and overlapping populations.
Additionally, individual lessons contain marginal notes
to teachers (in text boxes) highlighting specific UDL
information about scaffolds that might be employed
with particular intentionality when working with
students. These tips are strategically placed in the
lesson where the teacher might use the strategy to the
best advantage.

extend learning outside the classroom, but should be
assigned based on relevant grade level. All homework
should have a purpose and that purpose should be
readily evident to the students. Additionally, feedback
should be given for all homework assignments.
5. Nonlinguistic Representations: has recently been
proven to stimulate and increase brain activity.
6. Cooperative Learning: has been proven to have a

It It is important to note that the
scaffold/accommodations integrated into A Story of
Units might change how a learner accesses information
and demonstrates learning; they do not substantially
alter the instructional level, content, or performance
criteria. Rather, they provide students with choices in
how they access content and demonstrate their
knowledge and ability.

positive impact on overall learning. Note: groups
should be small enough to be effective and the
strategy should be used in a systematic and consistent
manner.
7. Setting Objectives and Providing Feedback: provide
students with a direction. Objectives should not be
too specific and should be adaptable to students’
individual objectives. There is no such thing as too
much positive feedback, however, the method in
which you give that feedback should be varied.
8. Generating and Testing Hypotheses: it’s not just for
science class! Research shows that a deductive
approach works best, but both inductive and
deductive reasoning can help students understand
and relate to the material.
9. Cues, Questions, and Advanced Organizers: helps
students use what they already know to enhance what
they are about to learn. These are usually most
effective when used before a specific lesson.

Scaffolds for Students with Disabilities
Individualized education programs (IEP)s or Section 504
Accommodation Plans should be the first source of
information for designing instruction for students with
disabilities. The following chart provides an additional
bank of suggestions within the Universal Design for
Learning framework for strategies to use with these
students in your class. Variations on these scaffolds are
elaborated at particular points within lessons with text
boxes at appropriate points, demonstrating how and
when they might be used.
Provide Multiple Means of Representation
· Teach from simple to complex, moving from
concrete to representation to abstract at the student’s
pace.
· Clarify, compare, and make connections to math
words in discussion, particularly during and after
practice.
· Partner key words with visuals (e.g., photo of
“ticket”) and gestures (e.g., for “paid”). Connect
language (such as ‘tens’) with concrete and pictorial
experiences (such as money and fingers). Couple
teacher-talk with “math-they-can-see,” such as models.
Let students use models and gestures to calculate and
explain. For example, a student searching to define
“multiplication” may model groups of 6 with drawings
or concrete objects and write the number sentence to
match.
· Teach students how to ask questions (such as “Do
you agree?” and “Why do you think so?”) to extend
“think-pair-share” conversations. Model and post

conversation “starters,” such as: “I agree because…”
“Can you explain how you solved it?” “I noticed that…”
“Your solution is different from/ the same as mine
because…” “My mistake was to…”
· Couple number sentences with models. For
example, for equivalent fraction sprint, present 6/8
with:
· Enlarge sprint print for visually impaired learners.
· Use student boards to work on one calculation at a
time.
· Invest in or make math picture dictionaries or word
walls.
Provide Multiple Means of Action and Expression
· Provide a variety of ways to respond: oral; choral;
student boards; concrete models (e.g., fingers), pictorial
models (e.g., ten-frame); pair share; small group share.
For example: Use student boards to adjust “partner
share” for deaf and hard-of-hearing students. Partners
can jot questions and answers to one another on slates.
Use vibrations or visual signs (such as clap, rather than a
snap or “show”) to elicit responses from deaf/hard of
hearing students.
· Vary choral response with written response
(number sentences and models) on student boards to
ease linguistic barriers. Support oral or written response
with sentence frames, such as “______ is ____
hundreds, ____ tens, and ____ ones.
· Adjust oral fluency games by using student and
teacher boards or hand signals, such as showing the
sum with fingers. Use visual signals or vibrations to
elicit responses, such as hand pointed downward means
count backwards in “Happy Counting.”
· Adjust wait time for interpreters of deaf and hardof-hearing students.
· Select numbers and tasks that are “just right” for
learners.
· Model each step of the algorithm before students
begin.
· Give students a chance to practice the next day’s
sprint beforehand. (At home, for example.)
· Give students a few extra minutes to process the
information before giving the signal to respond.
· Assess by multiple means, including “show and tell”
rather than written.
· Elaborate on the problem-solving process. Read
word problems aloud. Post a visual display of the
problem-solving process. Have students check off or
highlight each step as they work. Talk through the
problem-solving process step-by-step to demonstrate
thinking process. Before students solve, ask questions

for comprehension, such as, “What unit are we
counting? What happened to the units in the story?”
Teach students to use self-questioning techniques, such
as, “Does my answer make sense?”
· Concentrate on goals for accomplishment within a
time frame as opposed to a task frame. Extend time for
task. Guide students to evaluate process and practice.
Have students ask, “How did I improve? What did I do
well?”
· Focus on students’ mathematical reasoning (i.e.,
their ability to make comparisons, describe patterns,
generalize, explain conclusions, specify claims, and use
models), not their accuracy in language.
Provide Multiple Means of Engagement
· Make eye-to-eye contact and keep teacher-talk
clear and concise. Speak clearly when checking answers
for sprints and problems.
· Check frequently for understanding (e.g., ‘show’).
Listen intently in order to uncover the math content in
the students’ speech. Use nonverbal signals, such as
“thumbs-up.” Assign a buddy or a group to clarify
directions or process.
· Teach in small chunks so students get a lot of
practice with one step at a time.
· Know, use, and make the most of Deaf culture and
sign language.
· Use songs, rhymes, or rhythms to help students
remember key concepts, such as “Add your ones up
first/Make a bundle if you can!”
· Point to visuals and captions while speaking, using
your hands to clearly indicate the image that
corresponds to your words.
· Incorporate activity. Get students up and moving,
coupling language with motion, such as “Say ‘right
angle’ and show me a right angle with your legs,” and
“Make groups of 5 right now!” Make the most of the
fun exercises for activities like sprints and fluencies.
Conduct simple oral games, such as “Happy Counting.”
Celebrate improvement. Intentionally highlight student
math success frequently.
· Follow predictable routines to allow students to
focus on content rather than behavior.
· Allow “everyday” and first language to express
math understanding.
· Re-teach the same concept with a variety of fluency
games.
· Allow students to lead group and pair-share
activities.
· Provide learning aids, such as calculators and
computers, to help students focus on conceptual
understanding

New Vocabulary

Absolute Value (The absolute
value of a number is the
distance between the number
and zero on the number line.
For example, |3| = 3, | − 4| = 4,
etc.)
Charge (A charge is the amount
of money a person must pay, as in
a charge to an account, or a fee
charged.)
Credit (A credit is a decrease in
an expense, as in money credited
to an account. For instance, when
a deposit is made into a checking
account, the money is credited to
the account. A credit is the
opposite of a debit.)
Debit (A debit is an increase in an
expense or money paid out of an
account. For instance, using a
debit card to make a purchase will
result in an expense, and money
will be deducted from the related
bank account.)
Deposit (A deposit is the act of
putting money into a bank
account.)
Elevation (Elevation is the
height of a person, place, or
thing above a certain reference
level.) Integers (The numbers
... ,−3, −2, −1, 0, 1, 2, 3, … are

Students Achieving Below Standard
The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
below grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

Students Achieving Above Standard
The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
above grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

Provide Multiple Means of
Representation

Provide Multiple Means of
Representation

● Model problem-solving sets with
drawings and graphic organizers
(e.g., bar or tape diagram), giving
many examples and visual
displays.
● Guide students as they select and
practice using their own graphic
organizers and models to solve.
● Use direct instruction for
vocabulary with visual or concrete
representations.
● Use explicit directions with steps
and procedures enumerated.
● Guide students through initial
practice promoting gradual
independence. “I do, we do, you
do.”
● Use alternative methods of
delivery of instruction such as
recordings and videos that can be
accessed independently or
repeated if necessary.
● Scaffold complex concepts and
provide leveled problems for
multiple entry points.
Provide Multiple Means of Action

● Teach students how to ask
questions (such as,“Do you agree?”
and “Why do you think so?”) to
extend “think-pair-share”
conversations.
● Model and post conversation
“starters,” such as: “I agree
because...” “Can you
● explain how you solved it?”“I
noticed that...”“Your solution is
different from/ the same as mine
because...”“My mistake was to...”
● Incorporate written
reflection, evaluation, and
synthesis.
● Allow creativity in expression
and modeling solutions.
Provide Multiple Means of Action
and Expression
● Encourage students to
explain their reasoning both orally
and in writing.
● Extend exploration of math
topics by means of challenging
games, puzzles, and brain teasers.

integers on the number line.)
Magnitude (The magnitude is the
absolute value of a measurement,
given the measurement of a
positive or negative quantity.)
Negative Number (A negative
number is a number less than
zero.) Opposite (In a position on
the other side; for example,
negative numbers are the opposite
direction from zero as positive
numbers.)
Positive Number (A positive
number is a number greater than
zero.)
Quadrants (The four sections of
the coordinate plane formed by the
intersection of the axes are called
quadrants.)
Rational Number (A rational
number is a fraction or the
opposite of a fraction on the
number line.) Withdraw (To
withdraw is to take away; for
example, to take money out of a
bank account.) Withdrawal (A
withdrawal is the act of taking
money out of a bank account.)

and Expression
● First use manipulatives or real
objects (such as dollar bills), then
make transfer from concrete to
pictorial to abstract.
● Have students restate their
learning for the day. Ask for a
different representation in the
restatement. ’Would you restate
that answer in a different way or
show me by using a diagram?’
● Encourage students to explain
their thinking and strategy for the
solution.
● Choose numbers and tasks that
are “just right” for learners but
teach the same concepts.
● Adjust numbers in calculations to
suit learner’s levels. For example,
change 429 divided by 2 to 400
divided by 2 or 4 divided by 2.

Provide Multiple Means of
Engagement
● Clearly model steps, procedures,
and questions to ask when solving.
● Cultivate peer-assisted learning
interventions for instruction (e.g.,
dictation) and practice,
particularly for computation work
(e.g., peer modeling).
● Have students work together to
solve and then check their
solutions.
● Teach students to ask themselves
questions as they solve: Do I know
the meaning of all the words in
this problem?; What is being
asked?; Do I have all of the
information I need?; What do I do
first?; What is the order to solve
this problem? What calculations
do I need to make?
● Practice routine to ensure smooth
transitions.
● Set goals with students regarding
the type of math work students
should complete in 60 seconds.
● Set goals with the students
regarding next steps and what to

● Offer choices of independent
or group assignments for early
finishers.
● Encourage students to notice
and explore patterns and to
identify rules and relationships in
math.
● Have students share their
observations in discussion and
writing (e.g., journaling).
● Foster their curiosity about
numbers and mathematical ideas.
● Facilitate research and
exploration through discussion,
experiments, internet searches,
trips, etc.
● Have students compete in a
secondary simultaneous
competition, such as skip-counting
by 75s, while peers are completing
the sprint.
● Let students choose their
mode of response: written, oral,
concrete, pictorial, or abstract.
● Increase the pace. Offer two
word problems to solve, rather
than one.
● Adjust difficulty level by
increasing the number of steps
(e.g., change a one-step problem
to a two-step problem).
● Adjust difficulty level by
enhancing the operation (e.g.,
addition to multiplication),
increasing numbers to millions, or
decreasing numbers to
decimals/fractions.
● Let students write word
problems to show mastery and/or
extension of the content.
Provide Multiple Means of
Engagement
● Push student comprehension
into higher levels of Bloom’s
Taxonomy with questions such as:
“What would happen if...?”“Can
you propose an
alternative...?”“How would you
evaluate...?”“What choice would
you have made...?” Ask “Why?”
and “What if?” questions.

focus on next.

● Celebrate improvement in
completion time (e.g., Sprint A
completed in 45 seconds and
Sprint B completed in 30 seconds).
● Make the most of the fun
exercises for practicing skipcounting.
● Accept and elicit student
ideas and suggestions for ways to
extend games.
● Cultivate student persistence
in problem-solving and do not
neglect their need for guidance
and support

Math Unit 4
Rigorous Curriculum Design Template
Unit 4-Expressions and Equations
Subject:Math
Grade/Course: Grade 6
Pacing:45 days
Unit of Study: Expressions and Equations
Priority Standards:
6.EE.1 Write and evaluate numerical expressions involving whole-number exponents.
6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.
6.EE.3 Apply the properties of operations to generate equivalent expressions. For example, apply the distributive
property to the expression 3 (2 + x) to produce the equivalent expression 6 + 3x; apply the distributive property to the
expression 24x + 18y to produce the equivalent expression 6 (4x + 3y); apply properties of operations to y + y + y to
produce the equivalent expression 3y.

6.EE.4 Identify when two expressions are equivalent (i.e., when the two expressions name the same number
regardless of which value is substituted into them). For example, the expressions y + y + y and 3y are equivalent
because they name the same number regardless of which number y stands for.
6.EE.5 Understand solving an equation or inequality as a process of answering a question: Which values from a
specified set, if any, make the equation or inequality true? Use substitution to determine whether a given number in
a specified set makes an equation or inequality true.
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 equations of the form x + p = q and px = q
for cases in which p, q, and x are all nonnegative rational numbers.
6.EE.8 Write an inequality of the form x > c or x < c to represent a constraint or condition in a real-world or
mathematical problem. Recognize that inequalities of the form x > c or x < c have infinitely many solutions; represent
solutions of such inequalities on number line diagrams.
6.EE.9 Use variables to represent two quantities in a real-world problem that change in relationship to one another;
write an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity,
thought of as the independent variable. Analyze the relationship between the dependent and independent variables
using graphs and tables, and relate these to the equation. For 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.

Foundational Standards:
Understand and apply properties of operations and the relationship between addition and subtraction
1.OA.B.3 Apply properties of operations as strategies to add and subtract.4 Examples: If 8 + 3 = 11 is known, then 3 + 8
= 11 is also known. (Commutative property of addition.) To add 2 + 6 + 4, the second two numbers can be added to
make a ten, so 2 + 6 + 4 = 2 + 10 = 12. (Associative property of addition.)Understand properties of multiplication and the
relationship between multiplication and division.
3.OA.B.5 Apply properties of operations as strategies to multiply and divide.5 Examples: If 6 × 4 = 24 is known, then 4 ×
6 = 24 is also known. (Commutative property of multiplication.) 3 × 5 × 2 can be found by 3 × 5 = 15, then 15 × 2 = 30, or
by 5 × 2 = 10, then 3 × 10 = 30. (Associative property of multiplication.) Knowing that 8 × 5 = 40 and 8 × 2 = 16, one can
find 8 × 7 as 8 × (5 + 2) = (8 × 5) + (8 × 2) = 40 + 16 = 56 (Distributive property.) Gain familiarity with factors and
multiples.
4.OA.B.4 Find all factors 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. Geometric measurement:
understand concepts of angle and measure angles.
4.MD.C.5 Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint, and
understand concepts of angle measurement: a. An angle 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 �� one-degree angles is said to have an angle measure of �� degrees.

4.MD.C.6 Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure. 4.MD.C.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, e.g., by using an equation with a symbol for the unknown
angle measure. Write and interpret numerical expressions
. 5.OA.A.2 Write simple expressions that record calculations with numbers, and interpret numerical expressions without
evaluating them. For example, express the calculation “add 8 and 7, then multiply by 2” as 2 × (8 + 7). Recognize that 3 ×
(18932 + 921) is three times as large as 18932 + 921, without having to calculate the indicated sum or product. Analyze
patterns and relationships.
5.OA.B.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, and graph the
ordered pairs on a coordinate plane. For example, given the rule “Add 3” and the starting number 0, and given the rule
“Add 6” and the starting number 0, generate terms in the resulting sequences, and observe that the terms in one
sequence are twice the corresponding terms in the other sequence. Explain informally why this is so. Understand the
place value system. 5.NBT.A.2 Explain patterns in the number of zeros of the product when multiplying a number by
powers of 10, and 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. Graph points on the coordinate plane to solve realworld and mathematical problems
5.G.A.1 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 (e.g., x-axis and x-coordinate, y-axis
and y-coordinate).
5.G.A.2 Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate
plane, and interpret coordinate values of points in the context of the situation. Understand ratio concepts and use ratio
reasoning to solve problems. 6.RP.A.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g.,
by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations. 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. For 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? Compute fluently with multi-digit
numbers and find common factors and multiples. 6.NS.B.4 Find the greatest common factor of two whole numbers less
than or equal to 100 and the least common multiple of two whole numbers less than or equal to 12. Use the distributive
property to express a sum of two whole numbers 1–100 with a common factor as a multiple of a sum of two whole
numbers with no common factor. For example, express 36 + 8 as 4(9 + 2).

Math Practice Standards:
MP.2 Reason abstractly and quantitatively. Students connect symbols to their numerical referents. They understand
exponential notation as repeated multiplication of the base number. Students realize that 32 is represented as 3 × 3,
with a product of 9, and explain how 32 differs from 3 × 2, where the product is 6. Students determine the meaning of
a variable within a real-life context. They write equations and inequalities to represent mathematical situations.
Students manipulate equations using the properties so that the meaning of the symbols and variables can be more
closely related to the real-world context. For example, given the expression 12x represents how many beads are
available to make necklaces, students rewrite 12x as 4x + 4x + 4x when trying to show the portion each person gets if
there are three people, or rewrite 12x as 6x + 6x if there are two people sharing. Students recognize that these

expressions are equivalent. Students can also use equivalent expressions to express the area of rectangles and to
calculate the dimensions of a rectangle when the area is given. Also, students make connections between a table of
ordered pairs of numbers and the graph of those data.
MP.6 Attend to precision. Students are precise in defining variables. They understand that a variable represents one
number. For example, students understand that in the equation a + 4 = 12, the variable a can only represent one
number to make the equation true. That number is 8, so a = 8. When variables are represented in a real-world
problem, students precisely define the variables. In the equation 2w = 18, students define the variable as weight in
pounds (or some other unit) rather than just weight. Students are precise in using operation symbols and can connect
between previously learned symbols and new symbols (3 × 2 can be represented with parentheses 3(2) or with the
multiplication dot 3 ∙ 2; similarly 3 ÷ 2 is also represented with the fraction bar 3 2 ). In addition, students use
appropriate vocabulary and terminology when communicating about expressions, equations, and inequalities. For
example, students write expressions, equations, and inequalities from verbal or written descriptions. “A number
increased by 7 is equal to 11” can be written as x + 7 = 11. Students refer to 7y as a term or expression, whereas 7y =
56 is referred to as an equation.
MP.7 Look for and make use of structure. Students look for structure in expressions by deconstructing them into a
sequence of operations. They make use of structure to interpret an expression’s meaning in terms of the quantities
represented by the variables. In addition, students make use of structure by creating equivalent expressions using
properties. For example, students write 6x as x+ x + x + x + x + x, 4x + 2x, 3(2x), or other equivalent expressions.
Students also make sense of algebraic solutions when solving an equation for the value of the variable through
connections to bar diagrams and properties. For example, when there are two copies of a + b, this can be expressed
as either (a + b) + (a + b), 2a + 2b, or 2(a + b). Students use tables and graphs to compare different expressions or
equations to make decisions in real-world scenarios. These models also create structure as students gain knowledge
in writing expressions and equations.
MP.8 Look for and express regularity in repeated reasoning. Students look for regularity in a repeated calculation and
express it with a general formula. Students work with variable expressions while focusing more on the patterns that
develop than the actual numbers that the variable represents. For example, students move from an expression such
as 3 + 3 + 3 + 3 = 4 ∙ 3 to the general form m + m + m + m = 4 ∙ m, or 4m. Similarly, students move from expressions
such as 5 ∙ 5 ∙ 5 ∙ 5 = 54 to the general form m ∙ m ∙ m ∙ m = m4. These are especially important when moving from the
general form back to a specific value for the variable.

“Unwrapped” Standards
● 6.EE.1 Write and evaluate numerical expressions involving whole-number exponents.
● 6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers.
● 6.EE.3 Apply the properties of operations to generate equivalent expressions.
● 6.EE.4 Identify when two expressions are equivalent (i.e., when the two expressions name the same
number regardless of which value is substituted into them).
● 6.EE.5 Understand solving an equation or inequality as a process of answering a question: Which values
from a specified set, if any, make the equation or inequality true? Use substitution to determine whether a
given number in a specified set makes an equation or inequality true.
● 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 equations of the form x + p = q
and px = q for cases in which p, q, and x are all nonnegative rational numbers.
● 6.EE.8 Write an inequality of the form x > c or x < c to represent a constraint or condition in a real-world or
mathematical problem. Recognize that inequalities of the form x > c or x < c have infinitely many solutions;
represent solutions of such inequalities on number line diagrams.
● 6.EE.9 Use variables to represent two quantities in a real-world problem that change in relationship to one
another; write an equation to express one quantity, thought of as the dependent variable, in terms of the
other quantity, thought of as the independent variable. Analyze the relationship between the dependent
and independent variables using graphs and tables, and relate these to the equation.
Concepts -What Students Need to Know(Context)
Skills (What Students Need to Be Able to Do)
Depth of Knowledge Level (DOK)
Numerical expressions involving whole-number
exponents.

Write(1)Evaluate(4)

Expressions in which letters stand for numbers.

Write(1 )Read(1)Evaluate(4)

The properties of operations to generate equivalent

Apply(4)

expressions.
When two expressions are equivalent.

Identify(1)

Solving an equation or inequality as a process of
answering a question(Which values from a specified set,
if any, make the equation or inequality true?)

Understand(3)

Variables to represent numbers

Use(1)Write(1)Understand(3)

Expressions(when solving a real-world or mathematical
problem
A variable can represent an unknown number(any
number in a specified set)
By writing and solving equations of the form x +p =q and
px=q for cases in which p, q, and x are all nonnegative
rational numbers.(Real-world and mathematical
problems)

Solve(2)

An inequality of the form x>c or x<c (representing a
constraint or condition in a real-world of mathematical
problem.)

Write(1)

Variables to represent two quantities(in real-world

Use(1) Write(1) Analyze(4)

problem that change in relationship to one another)
An equation to express one quantity(dependent variable)
another quantity(independent variable).
The relationship between the dependent and
independent variables(use graphs and tables to relate
these to the equation)

Essential Questions
●
●

●
●
●
●
●
●

Big ideas

How are relationships represented
mathematically?
How can expressions, equations and inequalities
be used to quantify, solve, model and/or analyze
mathematical situations?
What is the difference between an expression
and an equation?
What are the similarities and differences
between equations and inequalities?
How is the meaning of a variable different in an
equation versus an inequality?
What are the different ways to solve an equation
or inequality?
What does the equal sign mean in an equation?
What does the inequality sign mean in an
inequality?

Mathematical relationships can be represented as
expressions, equations, and inequalities in mathematical
situation.
Algebra provides language through which we
communicate the patterns in mathematics.

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

●
●
●
Exit tickets for pre-assessment of
each lesson.

Application problems
Exploratory Challenge
Problem set

Common Formative Mid and or PostAssessments

Exit Ticket
Mid-Module Assessment Task*
End-of-Module Assessment Task*

*See Table Below.

*Assessment Summary

Assessment
Type

Administered

Format

Standards
Addressed

Mid-Module
Assessment Task

After Topic E

Constructed response with
rubric

6.EE.A.1, 6.EE.A.2,
6.EE.A.3, 6.EE.A.4

End-of-Module
Assessment Task

After Topic H

Constructed response with
rubric

6.EE.A.2, 6.EE.B.5,
6.EE.B.6, 6.EE.B.7,
6.EE.B.8, 6.EE.C.9

Performance Assessment (*To be completed by grade level team)
Overview:

Engaging Learning Experiences

Task 1:
Task 2:
Task 3:
Task 4:

Instructional Resources
Useful Websites:

Engage NY Curriculum overview and guiding documents:
https://www.engageny.org/
Engage NY Grade 6 Resources:
https://www.engageny.org/resource/grade-6-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 6th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/6th.pdf
Illustrative Mathematics – problems and tasks by grade and standard
https://www.illustrativemathematics.org/
NCTM Illuminations – problems, tasks and interactives by grade and standard
http://illuminations.nctm.org/Default.aspx
Inside Mathematics – Problems of the Month and Performance Assessment tasks
http://www.insidemathematics.org/
LearnZillion –lesson plans/some with embedded tasks
https://learnzillion.com/resources/17132
SBAC Digital Library

Suggested Tools and Representations
Bar model
Geometric figures
Protractors

Instructional Strategies

Meeting the Needs of All Students

21st Century Skills
●

Critical thinking and problem solving

●

Collaboration and leadership

●

Agility and adaptability

●

Initiative and entrepreneurialism

●

Effective oral and written communication

●

Accessing and analyzing information

●

Curiosity and imagination
Marzano's Nine Instructional Strategies for
Effective Teaching and Learning

1. Identifying Similarities and Differences: helps
students understand more complex problems by
analyzing them in a simpler way
2. Summarizing and Note-taking: promotes
comprehension because students have to analyze
what is important and what is not important and put it
in their own words
3. Reinforcing Effort and Providing Recognition:
showing the connection between effort and

Meeting the Needs of All Students
The modules that make up A Story of Units propose that
the components of excellent math instruction do not
change based on the audience. That said, there are
specific resources included within this curriculum to
highlight strategies that can provide critical access for
all students.
Researched-based Universal Design for Learning (UDL)
has provided a structure for thinking about how to meet
the needs of diverse learners. Broadly speaking, that
structure asks teachers to consider multiple means of
representation; multiple means of action and
expression; and multiple means of engagement. Charts
at the end of this section offer suggested scaffolds,
utilizing this framework, for English Language Learners,
Students with Disabilities, Students Performing above
Grade Level, and Students Performing below Grade
Level. UDL offers ideal settings for multiple entry points
for students and minimizes instructional barriers to
learning. Teachers will note that many of the
suggestions on a chart will be applicable to other
students and overlapping populations.

achievement helps students helps them see the
importance of effort and allows them to change their
beliefs to emphasize it more. Note that recognition is
more effective if it is contingent on achieving some
specified standard.
4. Homework and Practice: provides opportunities to
extend learning outside the classroom, but should be
assigned based on relevant grade level. All homework
should have a purpose and that purpose should be
readily evident to the students. Additionally, feedback
should be given for all homework assignments.
5. Nonlinguistic Representations: has recently been
proven to stimulate and increase brain activity.
6. Cooperative Learning: has been proven to have a

Additionally, individual lessons contain marginal notes
to teachers (in text boxes) highlighting specific UDL
information about scaffolds that might be employed
with particular intentionality when working with
students. These tips are strategically placed in the
lesson where the teacher might use the strategy to the
best advantage.
It It is important to note that the
scaffold/accommodations integrated into A Story of
Units might change how a learner accesses information
and demonstrates learning; they do not substantially
alter the instructional level, content, or performance
criteria. Rather, they provide students with choices in
how they access content and demonstrate their
knowledge and ability.

positive impact on overall learning. Note: groups
should be small enough to be effective and the
strategy should be used in a systematic and consistent
manner.
7. Setting Objectives and Providing Feedback: provide
students with a direction. Objectives should not be
too specific and should be adaptable to students’
individual objectives. There is no such thing as too

Scaffolds for Students with Disabilities

much positive feedback, however, the method in
which you give that feedback should be varied.
8. Generating and Testing Hypotheses: it’s not just for
science class! Research shows that a deductive
approach works best, but both inductive and
deductive reasoning can help students understand
and relate to the material.
9. Cues, Questions, and Advanced Organizers: helps
students use what they already know to enhance what
they are about to learn. These are usually most
effective when used before a specific lesson.

Individualized education programs (IEP)s or Section 504
Accommodation Plans should be the first source of
information for designing instruction for students with
disabilities. The following chart provides an additional
bank of suggestions within the Universal Design for
Learning framework for strategies to use with these
students in your class. Variations on these scaffolds are
elaborated at particular points within lessons with text
boxes at appropriate points, demonstrating how and
when they might be used.
Provide Multiple Means of Representation
· Teach from simple to complex, moving from
concrete to representation to abstract at the student’s
pace.
· Clarify, compare, and make connections to math
words in discussion, particularly during and after
practice.
· Partner key words with visuals (e.g., photo of
“ticket”) and gestures (e.g., for “paid”). Connect
language (such as ‘tens’) with concrete and pictorial
experiences (such as money and fingers). Couple
teacher-talk with “math-they-can-see,” such as models.
Let students use models and gestures to calculate and
explain. For example, a student searching to define
“multiplication” may model groups of 6 with drawings
or concrete objects and write the number sentence to
match.
· Teach students how to ask questions (such as “Do
you agree?” and “Why do you think so?”) to extend
“think-pair-share” conversations. Model and post
conversation “starters,” such as: “I agree because…”
“Can you explain how you solved it?” “I noticed that…”
“Your solution is different from/ the same as mine
because…” “My mistake was to…”
· Couple number sentences with models. For
example, for equivalent fraction sprint, present 6/8
with:
· Enlarge sprint print for visually impaired learners.
· Use student boards to work on one calculation at a
time.
· Invest in or make math picture dictionaries or word
walls.
Provide Multiple Means of Action and Expression
· Provide a variety of ways to respond: oral; choral;
student boards; concrete models (e.g., fingers), pictorial
models (e.g., ten-frame); pair share; small group share.
For example: Use student boards to adjust “partner
share” for deaf and hard-of-hearing students. Partners
can jot questions and answers to one another on slates.

Use vibrations or visual signs (such as clap, rather than a
snap or “show”) to elicit responses from deaf/hard of
hearing students.
· Vary choral response with written response
(number sentences and models) on student boards to
ease linguistic barriers. Support oral or written response
with sentence frames, such as “______ is ____
hundreds, ____ tens, and ____ ones.
· Adjust oral fluency games by using student and
teacher boards or hand signals, such as showing the
sum with fingers. Use visual signals or vibrations to
elicit responses, such as hand pointed downward means
count backwards in “Happy Counting.”
· Adjust wait time for interpreters of deaf and hardof-hearing students.
· Select numbers and tasks that are “just right” for
learners.
· Model each step of the algorithm before students
begin.
· Give students a chance to practice the next day’s
sprint beforehand. (At home, for example.)
· Give students a few extra minutes to process the
information before giving the signal to respond.
· Assess by multiple means, including “show and tell”
rather than written.
· Elaborate on the problem-solving process. Read
word problems aloud. Post a visual display of the
problem-solving process. Have students check off or
highlight each step as they work. Talk through the
problem-solving process step-by-step to demonstrate
thinking process. Before students solve, ask questions
for comprehension, such as, “What unit are we
counting? What happened to the units in the story?”
Teach students to use self-questioning techniques, such
as, “Does my answer make sense?”
· Concentrate on goals for accomplishment within a
time frame as opposed to a task frame. Extend time for
task. Guide students to evaluate process and practice.
Have students ask, “How did I improve? What did I do
well?”
· Focus on students’ mathematical reasoning (i.e.,
their ability to make comparisons, describe patterns,
generalize, explain conclusions, specify claims, and use
models), not their accuracy in language.
Provide Multiple Means of Engagement
· Make eye-to-eye contact and keep teacher-talk
clear and concise. Speak clearly when checking answers
for sprints and problems.
· Check frequently for understanding (e.g., ‘show’).
Listen intently in order to uncover the math content in
the students’ speech. Use nonverbal signals, such as

“thumbs-up.” Assign a buddy or a group to clarify
directions or process.
· Teach in small chunks so students get a lot of
practice with one step at a time.
· Know, use, and make the most of Deaf culture and
sign language.
· Use songs, rhymes, or rhythms to help students
remember key concepts, such as “Add your ones up
first/Make a bundle if you can!”
· Point to visuals and captions while speaking, using
your hands to clearly indicate the image that
corresponds to your words.
· Incorporate activity. Get students up and moving,
coupling language with motion, such as “Say ‘right
angle’ and show me a right angle with your legs,” and
“Make groups of 5 right now!” Make the most of the
fun exercises for activities like sprints and fluencies.
Conduct simple oral games, such as “Happy Counting.”
Celebrate improvement. Intentionally highlight student
math success frequently.
· Follow predictable routines to allow students to
focus on content rather than behavior.
· Allow “everyday” and first language to express
math understanding.
· Re-teach the same concept with a variety of fluency
games.
· Allow students to lead group and pair-share
activities.
· Provide learning aids, such as calculators and
computers, to help students focus on conceptual
understanding

New Vocabulary

Students Achieving Below Standard

Students Achieving Above Standard

Equation (An equation is a
statement of equality between two
expressions.)
Equivalent Expressions (Two
simple expressions are equivalent
if both evaluate to the same
number for every substitution of
numbers into all the letters in both
expressions.) Exponential
Notation for Whole Number
Exponents (Let m be a non-zero
whole number. For any number a,
we define a mpower to be the
product of m factors of a, i.e.,
. The number a is
called the base, and m is called the
exponent, or power of a.)
Linear Expression (A linear
expression is a product of two
simple expressions where only one
of the simple expressions has
letters and only one letter in each
term of that expression or sums
and/or differences of such
products.) Simple Expression (A
simple expression is a number, a
letter that represents a number, a
product whose factors are either
numbers or letters involving whole
number exponents, or sums and/or
differences of such products. Each
product in a simple expression is
called a term, and the evaluation
of the numbers in the product is
called the coefficient of the term.)
Truth Values of a Number
Sentence (A number sentence is
said to be true if both numerical
expressions are equivalent; it is
said to be false otherwise. True
and false are called truth values.)

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
below grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
above grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

Provide Multiple Means of
Representation

Provide Multiple Means of
Representation

● Model problem-solving sets with
drawings and graphic organizers
(e.g., bar or tape diagram), giving
many examples and visual
displays.
● Guide students as they select and
practice using their own graphic
organizers and models to solve.
● Use direct instruction for
vocabulary with visual or concrete
representations.
● Use explicit directions with steps
and procedures enumerated.
● Guide students through initial
practice promoting gradual
independence. “I do, we do, you
do.”
● Use alternative methods of
delivery of instruction such as
recordings and videos that can be
accessed independently or
repeated if necessary.
● Scaffold complex concepts and
provide leveled problems for
multiple entry points.
Provide Multiple Means of Action
and Expression
● First use manipulatives or real
objects (such as dollar bills), then
make transfer from concrete to
pictorial to abstract.
● Have students restate their
learning for the day. Ask for a
different representation in the
restatement. ’Would you restate
that answer in a different way or
show me by using a diagram?’
● Encourage students to explain

● Teach students how to ask
questions (such as,“Do you agree?”
and “Why do you think so?”) to
extend “think-pair-share”
conversations.
● Model and post conversation
“starters,” such as: “I agree
because...” “Can you
● explain how you solved it?”“I
noticed that...”“Your solution is
different from/ the same as mine
because...”“My mistake was to...”
● Incorporate written
reflection, evaluation, and
synthesis.
● Allow creativity in expression
and modeling solutions.
Provide Multiple Means of Action
and Expression
● Encourage students to
explain their reasoning both orally
and in writing.
● Extend exploration of math
topics by means of challenging
games, puzzles, and brain teasers.
● Offer choices of independent
or group assignments for early
finishers.
● Encourage students to notice
and explore patterns and to
identify rules and relationships in
math.
● Have students share their
observations in discussion and
writing (e.g., journaling).
● Foster their curiosity about
numbers and mathematical ideas.
● Facilitate research and

their thinking and strategy for the
solution.
● Choose numbers and tasks that
are “just right” for learners but
teach the same concepts.
● Adjust numbers in calculations to
suit learner’s levels. For example,
change 429 divided by 2 to 400
divided by 2 or 4 divided by 2.
Provide Multiple Means of
Engagement
● Clearly model steps, procedures,
and questions to ask when solving.
● Cultivate peer-assisted learning
interventions for instruction (e.g.,
dictation) and practice,
particularly for computation work
(e.g., peer modeling).
● Have students work together to
solve and then check their
solutions.
● Teach students to ask themselves
questions as they solve: Do I know
the meaning of all the words in
this problem?; What is being
asked?; Do I have all of the
information I need?; What do I do
first?; What is the order to solve
this problem? What calculations
do I need to make?
● Practice routine to ensure smooth
transitions.
● Set goals with students regarding
the type of math work students
should complete in 60 seconds.
● Set goals with the students
regarding next steps and what to
focus on next.

exploration through discussion,
experiments, internet searches,
trips, etc.
● Have students compete in a
secondary simultaneous
competition, such as skip-counting
by 75s, while peers are completing
the sprint.
● Let students choose their
mode of response: written, oral,
concrete, pictorial, or abstract.
● Increase the pace. Offer two
word problems to solve, rather
than one.
● Adjust difficulty level by
increasing the number of steps
(e.g., change a one-step problem
to a two-step problem).
● Adjust difficulty level by
enhancing the operation (e.g.,
addition to multiplication),
increasing numbers to millions, or
decreasing numbers to
decimals/fractions.
● Let students write word
problems to show mastery and/or
extension of the content.
Provide Multiple Means of
Engagement
● Push student comprehension
into higher levels of Bloom’s
Taxonomy with questions such as:
“What would happen if...?”“Can
you propose an
alternative...?”“How would you
evaluate...?”“What choice would
you have made...?” Ask “Why?”
and “What if?” questions.
● Celebrate improvement in
completion time (e.g., Sprint A
completed in 45 seconds and
Sprint B completed in 30 seconds).
● Make the most of the fun
exercises for practicing skipcounting.
● Accept and elicit student
ideas and suggestions for ways to
extend games.
● Cultivate student persistence
in problem-solving and do not
neglect their need for guidance

and support

Math Unit 5
Rigorous Curriculum Design Template
Unit 5-Area, Surface Area and Volume Problems
Subject:Math
Grade/Course: Grade 6
Pacing: 25 days
Unit of Study: Area, Surface Area, and Volume Problems
Priority Standards:
6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers

6.EE.5 Understand solving an equation or inequality as a process of answering a question: Which values from a
specified set, if any, make the equation or inequality true? Use substitution to determine whether a given number in
a specified set makes an equation or inequality.
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 equations of the form x + p = q and px = q
for cases in which p, q, and x are all nonnegative rational numbers.
Foundational Standards:
Reason with shapes and their attributes.
1.G.A.2 Compose two-dimensional shapes (rectangles, squares, trapezoids, triangles, half-circles, and quarter circles) or
three-dimensional shapes (cubes, right rectangular prisms, right circular cones, and right circular cylinders) to create a
composite shape, and compose new shapes from the composite shape
.2 2.G.A.2 Partition a rectangle into rows and columns of same-size squares and count to find the total number of them.
3.G.A.2 Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For
example, partition a shape into 4 parts with equal area, and describe the area of each part as 1/4 of the area of the
shape. Solve problems involving measurement and conversion of measurements from a larger unit to a smaller unit.
4.MD.A.3 Apply the area and perimeter formulas for rectangles in real world and mathematical problems. For example,
find the width of a rectangular room given the area of the flooring and the length, by viewing the area formula as a
multiplication equation with an unknown factor Draw and identify lines and angles, and classify shapes by properties of
their lines and angles.
4.G.A.2 Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the
presence or absence of angles of a specified size. Recognize right triangles as a category, and identify right triangles.
Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 5.NF.B.4 Apply
and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction. a. Interpret
the product (a/b) × q as a parts of a partition of q into b equal parts; equivalently, as the result of a sequence of
operations a × q ÷ b. For example, use a visual fraction model to show (2/3) × 4 = 8/3, and create a story context for this
equation. Do the same with (2/3) × (4/5) = 8/15. (In general, (a/b) × (c/d) = ac/bd.) 5.NF.B.7 Apply and extend previous
understandings of division to divide unit fractions by whole numbers and whole numbers by unit fractions.3 Geometric
measurement: understand conceptual concepts of volume and relate volume to multiplication and to addition.
5.MD.C.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.C.4 Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units. 5.MD.C.5
Relate volume to the operations of multiplication and addition and solve real world 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, and 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. Represent threefold whole-number products as volumes, e.g., to
represent the associative property of multiplication. b. Apply the formulas V = l × w × h and V = b × 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.c. Recognize volume as additive. Find volumes of solid figures composed of two nonoverlapping right rectangular prisms by adding the volumes of the non-overlapping parts, applying this technique to
solve real world problems. Graph points on a coordinate plane to solve real-world and mathematical problems.

5.G.A.1 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 (e.g., x-axis and x-coordinate, y-axis
and y-coordinate).
5.G.A.2 Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate
plane, and interpret coordinate values of points in the context of the situation. Classify two-dimensional figures into
categories based on their properties. 5.G.B.3 Understand that attributes belonging to a category of two-dimensional
figures also belong to all subcategories of that category. For example, all rectangles have four right angles and squares
are rectangles, so all squares have four right angles. Apply and extend previous understandings of numbers to the
system of rational numbers.
6.NS.C.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. Reason about and solve one-variable equations and inequalities.
6.EE.B.7 Solve real-world and mathematical problems by writing and solving equations of the form x + p = q and px = q
for cases in which p, q and x are all nonnegative rational numbers.
Math Practice Standards
MP.1 Make sense of problems and persevere in solving them. Students make sense of real-world problems that
involve area, volume, and surface area. One problem will involve multiple steps without breaking the problem into
smaller, simpler questions. To solve surface area problems, students will have to find the area of different parts of the
polygon before calculating the total area.
MP.3 Construct viable arguments and critique the reasoning of others. Students will develop different arguments as
to why area formulas work for different polygons. Through this development, students may discuss and question
their peers’ thinking process. When students draw nets to represent right rectangular prisms, their representations
may be different from their peers’. Although more than one answer may be correct, students will have an opportunity
to defend their answers as well as question their peers. Students may also solve real-world problems using different
methods; therefore, they may have to explain their thinking and critique their peers.
MP.4 Model with mathematics. Models will be used to demonstrate why the area formulas for different
quadrilaterals are accurate. Students will use unit cubes to build right rectangular prisms and use these to calculate
volume. The unit cubes will be used to model that v=lwℎ and v=bℎ, where b represents the area of the base, are both
accurate formulas to calculate the volume of a right rectangular prism. Students will use nets to model the process of
calculating the surface area of a right rectangular prism.
MP.6 Attend to precision. Students will understand and use labels correctly throughout the module. For example,
when calculating the area of a triangle, the answer will be labeled units 2 because the area is the product of two
dimensions. When two different units are given within a problem, students know to use previous knowledge of
conversions to make the units match before solving the problem. In multi-step problems, students solve each part of
the problem separately and know when to round in order to calculate the most precise answer. Students will attend
to precision of language when describing exactly how a region may be composed or decomposed to determine its
area.

“Unwrapped” Standards
● 6.EE.2 Write, read, and evaluate expressions in which letters stand for numbers
● 6.EE.5 Understand solving an equation or inequality as a process of answering a question: Which values from
a specified set, if any, make the equation or inequality true? Use substitution to determine whether a given
number in a specified set makes an equation or inequality.
● 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 equations of the form x + p = q
and px = q for cases in which p, q, and x are all nonnegative rational numbers.
Concepts -What Students Need to Know(Context)
Skills (What Students Need to Be Able to Do)
Depth of Knowledge Level (DOK)
Expressions(in which letters stand for numbers)

Write(1) Read(1) Evaluate(4)

Solving an equation or inequality( Which value makes the
equation or inequality true?)

Understand(3) Use(1))

Substitution to determine whether a given number
makes an equation or inequality true.
Variables to represent numbers

Use(1) Write(1)Understand(3)

Expressions when solving(real-world or mathematical
problems)
A variable can represent an unknown number(any
number in a specified set)
By writing and solving equations of the form x + P=q and
px=q(p,q, and x are all nonnegative rational numbers.

Solve(2)

Essential Questions
●
●
●

Big ideas

How can we best represent and verify
geometric/algebraic relationships.
How do geometric relationships help to solve
problems?
How can expressions, equations, and inequalities
be used to quantify, solve, model and/or analyze
mathematical situations?

Spatial sense and geometric relationships are a means to
solve problems and make sense of a variety of
phenomena.

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Exit tickets for pre-assessment of
each lesson.

●
●
●

Application problems
Exploratory Challenge
Problem set

Common Formative Mid and or PostAssessments Resources

Exit Ticket
Mid-Module Assessment Task*
End-of-Module Assessment Task*

*See Table Below.

*Assessment Summary

Assessment
Type

Administered

Format

Standards
Addressed

Mid-Module
Assessment Task

After Topic B

Constructed response with rubric

6.G.A.1, 6.G.A.3

End-of-Module
Assessment Task

After Topic D

Constructed response with rubric

6.G.A.1, 6.G.A.2,
6.G.A.3, 6.G.A.4

Performance Assessment (*To be completed by grade level team)
Overview:

Engaging Learning Experiences

Task 1:
Task 2:
Task 3:
Task 4:

Instructional Resources
Useful Websites:
Engage NY Curriculum overview and guiding documents:
https://www.engageny.org/
Engage NY Grade 6 Resources:
https://www.engageny.org/resource/grade-6-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 6th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/6th.pdf
Illustrative Mathematics – problems and tasks by grade and standard
https://www.illustrativemathematics.org/
NCTM Illuminations – problems, tasks and interactives by grade and standard
http://illuminations.nctm.org/Default.aspx
Inside Mathematics – Problems of the Month and Performance Assessment tasks

http://www.insidemathematics.org/
LearnZillion –lesson plans/some with embedded tasks
https://learnzillion.com/resources/17132
SBAC Digital Library

Suggested Tools and Representations
Coordinate Planes
Nets
Prisms
Rulers

Instructional Strategies
21st Century Skills
●

Critical thinking and problem solving

●

Collaboration and leadership

●

Agility and adaptability

●

Initiative and entrepreneurialism

●

Effective oral and written communication

●

Accessing and analyzing information

●

Curiosity and imagination

Marzano's Nine Instructional Strategies for Effective
Teaching and Learning
1. Identifying Similarities and Differences: helps
students understand more complex problems by
analyzing them in a simpler way

Meeting the Needs of All Students
Meeting the Needs of All Students
The modules that make up A Story of Units propose that
the components of excellent math instruction do not
change based on the audience. That said, there are
specific resources included within this curriculum to
highlight strategies that can provide critical access for
all students.
Researched-based Universal Design for Learning (UDL)
has provided a structure for thinking about how to meet
the needs of diverse learners. Broadly speaking, that
structure asks teachers to consider multiple means of
representation; multiple means of action and
expression; and multiple means of engagement. Charts
at the end of this section offer suggested scaffolds,

2. Summarizing and Note-taking: promotes
comprehension because students have to analyze
what is important and what is not important and put it
in their own words
3. Reinforcing Effort and Providing Recognition:
showing the connection between effort and
achievement helps students helps them see the
importance of effort and allows them to change their
beliefs to emphasize it more. Note that recognition is
more effective if it is contingent on achieving some
specified standard.
4. Homework and Practice: provides opportunities to
extend learning outside the classroom, but should be
assigned based on relevant grade level. All homework
should have a purpose and that purpose should be
readily evident to the students. Additionally, feedback
should be given for all homework assignments.
5. Nonlinguistic Representations: has recently been
proven to stimulate and increase brain activity.
6. Cooperative Learning: has been proven to have a

utilizing this framework, for English Language Learners,
Students with Disabilities, Students Performing above
Grade Level, and Students Performing below Grade
Level. UDL offers ideal settings for multiple entry points
for students and minimizes instructional barriers to
learning. Teachers will note that many of the
suggestions on a chart will be applicable to other
students and overlapping populations.
Additionally, individual lessons contain marginal notes
to teachers (in text boxes) highlighting specific UDL
information about scaffolds that might be employed
with particular intentionality when working with
students. These tips are strategically placed in the
lesson where the teacher might use the strategy to the
best advantage.
It It is important to note that the
scaffold/accommodations integrated into A Story of
Units might change how a learner accesses information
and demonstrates learning; they do not substantially
alter the instructional level, content, or performance
criteria. Rather, they provide students with choices in
how they access content and demonstrate their
knowledge and ability.

positive impact on overall learning. Note: groups
should be small enough to be effective and the
strategy should be used in a systematic and consistent
manner.
7. Setting Objectives and Providing Feedback: provide
students with a direction. Objectives should not be
too specific and should be adaptable to students’
individual objectives. There is no such thing as too
much positive feedback, however, the method in
which you give that feedback should be varied.
8. Generating and Testing Hypotheses: it’s not just for

Scaffolds for Students with Disabilities
Individualized education programs (IEP)s or Section 504
Accommodation Plans should be the first source of
information for designing instruction for students with
disabilities. The following chart provides an additional
bank of suggestions within the Universal Design for
Learning framework for strategies to use with these
students in your class. Variations on these scaffolds are
elaborated at particular points within lessons with text
boxes at appropriate points, demonstrating how and
when they might be used.
Provide Multiple Means of Representation

science class! Research shows that a deductive
approach works best, but both inductive and
deductive reasoning can help students understand
and relate to the material.
9. Cues, Questions, and Advanced Organizers: helps
students use what they already know to enhance what
they are about to learn. These are usually most
effective when used before a specific lesson.

· Teach from simple to complex, moving from
concrete to representation to abstract at the student’s
pace.
· Clarify, compare, and make connections to math
words in discussion, particularly during and after
practice.
· Partner key words with visuals (e.g., photo of
“ticket”) and gestures (e.g., for “paid”). Connect
language (such as ‘tens’) with concrete and pictorial
experiences (such as money and fingers). Couple
teacher-talk with “math-they-can-see,” such as models.
Let students use models and gestures to calculate and
explain. For example, a student searching to define

“multiplication” may model groups of 6 with drawings
or concrete objects and write the number sentence to
match.
· Teach students how to ask questions (such as “Do
you agree?” and “Why do you think so?”) to extend
“think-pair-share” conversations. Model and post
conversation “starters,” such as: “I agree because…”
“Can you explain how you solved it?” “I noticed that…”
“Your solution is different from/ the same as mine
because…” “My mistake was to…”
· Couple number sentences with models. For
example, for equivalent fraction sprint, present 6/8
with:
· Enlarge sprint print for visually impaired learners.
· Use student boards to work on one calculation at a
time.
· Invest in or make math picture dictionaries or word
walls.
Provide Multiple Means of Action and Expression
· Provide a variety of ways to respond: oral; choral;
student boards; concrete models (e.g., fingers), pictorial
models (e.g., ten-frame); pair share; small group share.
For example: Use student boards to adjust “partner
share” for deaf and hard-of-hearing students. Partners
can jot questions and answers to one another on slates.
Use vibrations or visual signs (such as clap, rather than a
snap or “show”) to elicit responses from deaf/hard of
hearing students.
· Vary choral response with written response
(number sentences and models) on student boards to
ease linguistic barriers. Support oral or written response
with sentence frames, such as “______ is ____
hundreds, ____ tens, and ____ ones.
· Adjust oral fluency games by using student and
teacher boards or hand signals, such as showing the
sum with fingers. Use visual signals or vibrations to
elicit responses, such as hand pointed downward means
count backwards in “Happy Counting.”
· Adjust wait time for interpreters of deaf and hardof-hearing students.
· Select numbers and tasks that are “just right” for
learners.
· Model each step of the algorithm before students
begin.
· Give students a chance to practice the next day’s
sprint beforehand. (At home, for example.)
· Give students a few extra minutes to process the
information before giving the signal to respond.
· Assess by multiple means, including “show and tell”
rather than written.

· Elaborate on the problem-solving process. Read
word problems aloud. Post a visual display of the
problem-solving process. Have students check off or
highlight each step as they work. Talk through the
problem-solving process step-by-step to demonstrate
thinking process. Before students solve, ask questions
for comprehension, such as, “What unit are we
counting? What happened to the units in the story?”
Teach students to use self-questioning techniques, such
as, “Does my answer make sense?”
· Concentrate on goals for accomplishment within a
time frame as opposed to a task frame. Extend time for
task. Guide students to evaluate process and practice.
Have students ask, “How did I improve? What did I do
well?”
· Focus on students’ mathematical reasoning (i.e.,
their ability to make comparisons, describe patterns,
generalize, explain conclusions, specify claims, and use
models), not their accuracy in language.
Provide Multiple Means of Engagement
· Make eye-to-eye contact and keep teacher-talk
clear and concise. Speak clearly when checking answers
for sprints and problems.
· Check frequently for understanding (e.g., ‘show’).
Listen intently in order to uncover the math content in
the students’ speech. Use nonverbal signals, such as
“thumbs-up.” Assign a buddy or a group to clarify
directions or process.
· Teach in small chunks so students get a lot of
practice with one step at a time.
· Know, use, and make the most of Deaf culture and
sign language.
· Use songs, rhymes, or rhythms to help students
remember key concepts, such as “Add your ones up
first/Make a bundle if you can!”
· Point to visuals and captions while speaking, using
your hands to clearly indicate the image that
corresponds to your words.
· Incorporate activity. Get students up and moving,
coupling language with motion, such as “Say ‘right
angle’ and show me a right angle with your legs,” and
“Make groups of 5 right now!” Make the most of the
fun exercises for activities like sprints and fluencies.
Conduct simple oral games, such as “Happy Counting.”
Celebrate improvement. Intentionally highlight student
math success frequently.
· Follow predictable routines to allow students to
focus on content rather than behavior.
· Allow “everyday” and first language to express
math understanding.
· Re-teach the same concept with a variety of fluency

games.
· Allow students to lead group and pair-share
activities.
· Provide learning aids, such as calculators and
computers, to help students focus on conceptual
understanding

New Vocabulary

Altitude and Base of a Triangle
(An altitude of a triangle is a
perpendicular segment from a
vertex of a triangle to the line
containing the opposite side. The
opposite side is called the base.
For every triangle, there are three
choices for the altitude, and hence
there are three base-altitude pairs.
The height of a triangle is the
length of the altitude. The length
of the base is called either the base
length or, more commonly, the
base. Usually, context makes it
clear whether the base refers to a
number or a segment. These terms
can mislead students: base
suggests the bottom, while height
usually refers to vertical distances.
Do not reinforce these impressions
by consistently displaying all
triangles with horizontal bases.)
Cube (A cube is a right
rectangular prism all of whose
edges are of equal length.)
Line Perpendicular to a Plane
(A line L intersecting a plane E at
a point P is said to be
perpendicular to the plane E if L is
perpendicular to every line that (1)
lies in E and (2) passes through the
point P.. A segment is said to be
perpendicular to a plane if the line
that contains the segment is
perpendicular to the plane. In
Grade 6, a line perpendicular to a
plane can be described using a

Students Achieving Below Standard
The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
below grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

Students Achieving Above Standard
The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
above grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

Provide Multiple Means of
Representation

Provide Multiple Means of
Representation

● Model problem-solving sets with
drawings and graphic organizers
(e.g., bar or tape diagram), giving
many examples and visual
displays.
● Guide students as they select and
practice using their own graphic
organizers and models to solve.
● Use direct instruction for
vocabulary with visual or concrete
representations.
● Use explicit directions with steps
and procedures enumerated.
● Guide students through initial
practice promoting gradual
independence. “I do, we do, you
do.”
● Use alternative methods of
delivery of instruction such as
recordings and videos that can be
accessed independently or
repeated if necessary.
● Scaffold complex concepts and
provide leveled problems for
multiple entry points.
Provide Multiple Means of Action

● Teach students how to ask
questions (such as,“Do you agree?”
and “Why do you think so?”) to
extend “think-pair-share”
conversations.
● Model and post conversation
“starters,” such as: “I agree
because...” “Can you
● explain how you solved it?”“I
noticed that...”“Your solution is
different from/ the same as mine
because...”“My mistake was to...”
● Incorporate written
reflection, evaluation, and
synthesis.
● Allow creativity in expression
and modeling solutions.
Provide Multiple Means of Action
and Expression
● Encourage students to
explain their reasoning both orally
and in writing.
● Extend exploration of math
topics by means of challenging
games, puzzles, and brain teasers.

picture.)
Parallel Planes (Two planes are
parallel if they do not intersect. In
Euclidean geometry, a useful test
for checking whether two planes
are parallel is if the planes are
different and if there is a line that
is perpendicular to both planes.)
Pentagon (Given 5 different
points A, B, C, D, and E in the
plane, a 5-sided polygon, or
pentagon, is the union of 5
segments
such that (1) the segments
intersect only at their endpoints,
and (2) no two adjacent segments
are collinear.)
Right Rectangular Prism (Let E
and E′ be two parallel planes. Let
B be a rectangular region4 in the
plane P. At each point P of B,
consider the segment PP′
perpendicular to E, joining P to a
point P′ of the plane E′. The union
of all these segments is called a
right rectangular prism. It can be
shown that the region B′ in E′
corresponding to the region B is
also a rectangular region whose
sides are equal in length to the
corresponding sides of B. The
regions B and B′ are called the
base faces (or just bases) of the
prism. It can also be shown that
the planar region between two
corresponding sides of the bases is
also a rectangular region called the
lateral face of the prism. In all, the
boundary of a right rectangular
prism has 6 faces: the 2 base faces
and 4 lateral faces. All adjacent
faces intersect along segments
called edges—base edges and
lateral edges.)
Surface of a Prism (The surface of
a prism is the union of all of its
faces—the base faces and lateral
faces.)
Triangular Region (A triangular
region is the union of the triangle
and its interior.)

and Expression
● First use manipulatives or real
objects (such as dollar bills), then
make transfer from concrete to
pictorial to abstract.
● Have students restate their
learning for the day. Ask for a
different representation in the
restatement. ’Would you restate
that answer in a different way or
show me by using a diagram?’
● Encourage students to explain
their thinking and strategy for the
solution.
● Choose numbers and tasks that
are “just right” for learners but
teach the same concepts.
● Adjust numbers in calculations to
suit learner’s levels. For example,
change 429 divided by 2 to 400
divided by 2 or 4 divided by 2.
Provide Multiple Means of
Engagement
● Clearly model steps, procedures,
and questions to ask when solving.
● Cultivate peer-assisted learning
interventions for instruction (e.g.,
dictation) and practice,
particularly for computation work
(e.g., peer modeling).
● Have students work together to
solve and then check their
solutions.
● Teach students to ask themselves
questions as they solve: Do I know
the meaning of all the words in
this problem?; What is being
asked?; Do I have all of the
information I need?; What do I do
first?; What is the order to solve
this problem? What calculations
do I need to make?
● Practice routine to ensure smooth
transitions.
● Set goals with students regarding
the type of math work students
should complete in 60 seconds.
● Set goals with the students
regarding next steps and what to
focus on next.

● Offer choices of independent
or group assignments for early
finishers.
● Encourage students to notice
and explore patterns and to
identify rules and relationships in
math.
● Have students share their
observations in discussion and
writing (e.g., journaling).
● Foster their curiosity about
numbers and mathematical ideas.
● Facilitate research and
exploration through discussion,
experiments, internet searches,
trips, etc.
● Have students compete in a
secondary simultaneous
competition, such as skip-counting
by 75s, while peers are completing
the sprint.
● Let students choose their
mode of response: written, oral,
concrete, pictorial, or abstract.
● Increase the pace. Offer two
word problems to solve, rather
than one.
● Adjust difficulty level by
increasing the number of steps
(e.g., change a one-step problem
to a two-step problem).
● Adjust difficulty level by
enhancing the operation (e.g.,
addition to multiplication),
increasing numbers to millions, or
decreasing numbers to
decimals/fractions.
● Let students write word
problems to show mastery and/or
extension of the content.
Provide Multiple Means of
Engagement
● Push student comprehension
into higher levels of Bloom’s
Taxonomy with questions such as:
“What would happen if...?”“Can
you propose an
alternative...?”“How would you
evaluate...?”“What choice would
you have made...?” Ask “Why?”
and “What if?” questions.

● Celebrate improvement in
completion time (e.g., Sprint A
completed in 45 seconds and
Sprint B completed in 30 seconds).
● Make the most of the fun
exercises for practicing skipcounting.
● Accept and elicit student
ideas and suggestions for ways to
extend games.
● Cultivate student persistence
in problem-solving and do not
neglect their need for guidance
and support

Math Unit 6

Rigorous Curriculum Design Template
Unit 6-Statistics
Subject:Math
Grade/Course: Grade 6
Pacing:25 days
Unit of Study: Statistics
Priority Standards:
6.SP.1 Recognize a statistical question as one that anticipates variability in the data related to the question and
accounts for it in the answers. For example, “How old am I?” is not a statistical question, but “How old are the
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 distribution which can be
described by its center, spread, and overall shape.
6.SP.3 Recognize that a measure of center for a numerical data set summarizes all of its values with a single number,
while a measure of variation describes how its values vary with a single number.
6.SP.4 Display numerical data in plots on a number line, including dot plots, histograms, and boxplots.
6.SP.5 Summarize numerical data sets in relation to their context.
Foundational Standards:
Perform operations with multi-digit whole numbers and with decimals to hundredths.
5.NBT.B.5 Fluently multiply multi-digit whole numbers using the standard algorithm. 5.NBT.B.6 Find whole-number
quotients of whole numbers with up to four-digit dividends and two digit divisors using strategies based on place value,
the properties of operations and/or the relationship between multiplication and division. Illustrate and explain the
calculation by using equations, rectangular arrays, and/or area models.
5.NBT.B.7 Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and strategies
based on place value, properties of operations, and/or the relationship between addition and subtraction; relate the
strategy to a written method and explain the reasoning used. Represent and interpret data.
5.MD.B.2 Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on
fractions for this grade to solve problems involving information presented in line plots. For example, given different
measurements of liquid in identical beakers, find the amount of liquid each beaker would contain if the total amount in
all the beakers were redistributed equally. Apply and extend previous understandings of arithmetic to algebraic
expressions.
6.EE.A.2 Write, read, and evaluate expressions in which letters stand for numbers. a. Write expressions that record
operations with numbers and with letters standing for numbers. For example, express the calculation “Subtract y from
5” as 5 – y. b. Identify parts of an expression using mathematical terms (sum, term, product, factor, quotient,
coefficient); view one or more parts of an expression as a single entity. For 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. Include expressions that arise from formulas used in real-world problems. Perform arithmetic
operations, including those involving whole-number exponents, in the conventional order when there are no
parentheses to specify a particular order (Order of Operations). For example, use the formulas V = s3 and A = 6 s 2 to
find the volume and surface area of a cube with sides of length s = 1/2.

Math Practice Standards:
MP.1 Make sense of problems and persevere in solving them. Students make sense of problems by defining them in
terms of a statistical question and then determining what data might be collected in order to provide an answer to
the question and therefore a solution to the problem.
MP.2 Reason abstractly and quantitatively. Students pose statistical questions and reason about how to collect and
interpret data in order to answer these questions. Students use graphs to summarize the data and to answer
statistical questions. MP.3 Construct viable arguments and critique the reasoning of others. Students examine the
shape, center, and variability of a data distribution. They communicate the answer to a statistical question in the form
of a poster presentation. Students also have an opportunity to critique poster presentations made by other students.
MP.4 Model with mathematics. Students create graphs of data distributions. They select an appropriate measure of
center to describe a typical data value for a given data distribution. They also calculate and interpret an appropriate
measure of variability based on the shape of the data distribution.
MP.6 Attend to precision. Students interpret and communicate conclusions in context based on graphical and
numerical data summaries. Students use statistical terminology appropriately.

●
●
●
●
●

“Unwrapped” Standards
6.SP.1 Recognize a statistical question as one that anticipates variability in the data related to the question
and accounts for it in the answers.
6.SP.2 Understand that a set of data collected to answer a statistical question has a distribution which can be
described by its center, spread, and overall shape.
6.SP.3 Recognize that a measure of center for a numerical data set summarizes all of its values with a single
number, while a measure of variation describes how its values vary with a single number.
6.SP.4 Display numerical data in plots on a number line, including dot plots, histograms, and boxplots.
6.SP.5 Summarize numerical data sets in relation to their context.

Concepts -What Students Need to Know(Context)

Skills (What Students Need to Be Able to Do)
Depth of Knowledge Level (DOK)

A statistical question(one that anticipates variability in
data related and accounts for it in the answers)

Recognize(1)

Data collected for a statistical question( described by its
center, spread, and overall shape.)

Understand(3)

A measure of center for a numerical data set summarizes
all of its values with a single number. A measure of
variation describes how it values with a single number.
Numerical data in plots( on a dot plots, histograms, and
boxplots)
Numerical data sets( in relation to their context)

Essential Questions

Recognize(1)

Display(1)

Summarize(2)

Big ideas

●
●
●
●
●
●
●

How does the type of data influence the choice
of display?
How can probability and data analysis be used to
make predictions?
How can each measure of center be used to
describe data?
What does the variation of data tell you?
What measure is the most effective when
analyzing a set of data?
How can outliers skew a set of data?
How can the collection, organization,
interpretation, and display of data be used to
answer questions?

Data can be modeled and used to make inferences.

Assessments
Common Formative PreAssessments

Exit tickets for pre-assessment of
each lesson.

Progress Monitoring Checks –
“Dipsticks”

●
●
●

Application problems
Exploratory Challenge
Problem set

Common Formative Mid and or PostAssessments

Exit Ticket
Mid-Module Assessment Task*
End-of-Module Assessment Task*

*See Table Below.

*Assessment Summary

Assessment
Type

Administered

Format

Standards Addressed

Mid-Module
Assessment
Task

After Topic B

Constructed response with
rubric

6.SP.A.1, 6.SP.A.2, 6.SP.A.3,
6.SP.B.4, 6.SP.B.5

End-ofModule
Assessment
Task

After Topic D

Constructed response with
rubric

6.SP.A.1, 6.SP.A.2, 6.SP.A.3,
6.SP.B.4, 6.SP.B.5

Project

Topic D:

Poster or other form of
presentation

6.SP.A.1, 6.SP.A.2, 6.SP.A.3,
6.SP.B.4, 6.SP.B.5

Lessons 17 and
22

Performance Assessment (*To be completed by grade level team)
Overview:

Engaging Learning Experiences

Task 1:
Task 2:
Task 3:
Task 4:

Instructional Resources
Useful Websites:
Engage NY Curriculum overview and guiding documents:
https://www.engageny.org/
Engage NY Grade 6 Resources:
https://www.engageny.org/resource/grade-6-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 6th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/6th.pdf
Illustrative Mathematics – problems and tasks by grade and standard
https://www.illustrativemathematics.org/
NCTM Illuminations – problems, tasks and interactives by grade and standard
http://illuminations.nctm.org/Default.aspx
Inside Mathematics – Problems of the Month and Performance Assessment tasks
http://www.insidemathematics.org/
LearnZillion –lesson plans/some with embedded tasks
https://learnzillion.com/resources/17132
SBAC Digital Library

Suggested Tools and Representations

Dot Plots
Histograms
Box Plots

Instructional Strategies

Meeting the Needs of All Students

21st Century Skills
●

Critical thinking and problem solving

●

Collaboration and leadership

●

Agility and adaptability

●

Initiative and entrepreneurialism

●

Effective oral and written communication

●

Accessing and analyzing information

●

Curiosity and imagination

Marzano's Nine Instructional Strategies for Effective
Teaching and Learning
1. Identifying Similarities and Differences: helps
students understand more complex problems by
analyzing them in a simpler way
2. Summarizing and Note-taking: promotes
comprehension because students have to analyze
what is important and what is not important and put it
in their own words
3. Reinforcing Effort and Providing Recognition:
showing the connection between effort and
achievement helps students helps them see the
importance of effort and allows them to change their
beliefs to emphasize it more. Note that recognition is
more effective if it is contingent on achieving some
specified standard.
4. Homework and Practice: provides opportunities to
extend learning outside the classroom, but should be
assigned based on relevant grade level. All homework
should have a purpose and that purpose should be
readily evident to the students. Additionally, feedback
should be given for all homework assignments.

Meeting the Needs of All Students
The modules that make up A Story of Units propose that
the components of excellent math instruction do not
change based on the audience. That said, there are
specific resources included within this curriculum to
highlight strategies that can provide critical access for
all students.
Researched-based Universal Design for Learning (UDL)
has provided a structure for thinking about how to meet
the needs of diverse learners. Broadly speaking, that
structure asks teachers to consider multiple means of
representation; multiple means of action and
expression; and multiple means of engagement. Charts
at the end of this section offer suggested scaffolds,
utilizing this framework, for English Language Learners,
Students with Disabilities, Students Performing above
Grade Level, and Students Performing below Grade
Level. UDL offers ideal settings for multiple entry points
for students and minimizes instructional barriers to
learning. Teachers will note that many of the
suggestions on a chart will be applicable to other
students and overlapping populations.
Additionally, individual lessons contain marginal notes
to teachers (in text boxes) highlighting specific UDL
information about scaffolds that might be employed
with particular intentionality when working with
students. These tips are strategically placed in the
lesson where the teacher might use the strategy to the
best advantage.
It It is important to note that the
scaffold/accommodations integrated into A Story of
Units might change how a learner accesses information
and demonstrates learning; they do not substantially
alter the instructional level, content, or performance
criteria. Rather, they provide students with choices in
how they access content and demonstrate their
knowledge and ability.

5. Nonlinguistic Representations: has recently been
proven to stimulate and increase brain activity.
6. Cooperative Learning: has been proven to have a

Scaffolds for Students with Disabilities

positive impact on overall learning. Note: groups

Individualized education programs (IEP)s or Section 504
Accommodation Plans should be the first source of
information for designing instruction for students with
disabilities. The following chart provides an additional
bank of suggestions within the Universal Design for
Learning framework for strategies to use with these
students in your class. Variations on these scaffolds are
elaborated at particular points within lessons with text
boxes at appropriate points, demonstrating how and

should be small enough to be effective and the
strategy should be used in a systematic and consistent
manner.
7. Setting Objectives and Providing Feedback: provide
students with a direction. Objectives should not be
too specific and should be adaptable to students’

individual objectives. There is no such thing as too
much positive feedback, however, the method in
which you give that feedback should be varied.
8. Generating and Testing Hypotheses: it’s not just for
science class! Research shows that a deductive
approach works best, but both inductive and
deductive reasoning can help students understand
and relate to the material.
9. Cues, Questions, and Advanced Organizers: helps
students use what they already know to enhance what
they are about to learn. These are usually most
effective when used before a specific lesson.

when they might be used.
Provide Multiple Means of Representation
· Teach from simple to complex, moving from concrete
to representation to abstract at the student’s pace.
· Clarify, compare, and make connections to math
words in discussion, particularly during and after
practice.
· Partner key words with visuals (e.g., photo of
“ticket”) and gestures (e.g., for “paid”). Connect language
(such as ‘tens’) with concrete and pictorial experiences
(such as money and fingers). Couple teacher-talk with
“math-they-can-see,” such as models. Let students use
models and gestures to calculate and explain. For
example, a student searching to define “multiplication”
may model groups of 6 with drawings or concrete objects
and write the number sentence to match.
· Teach students how to ask questions (such as “Do
you agree?” and “Why do you think so?”) to extend
“think-pair-share” conversations. Model and post
conversation “starters,” such as: “I agree because…” “Can
you explain how you solved it?” “I noticed that…” “Your
solution is different from/ the same as mine because…”
“My mistake was to…”
· Couple number sentences with models. For example,
for equivalent fraction sprint, present 6/8 with:
· Enlarge sprint print for visually impaired learners.
· Use student boards to work on one calculation at a
time.
· Invest in or make math picture dictionaries or word
walls.
Provide Multiple Means of Action and Expression
· Provide a variety of ways to respond: oral; choral;
student boards; concrete models (e.g., fingers), pictorial
models (e.g., ten-frame); pair share; small group share.
For example: Use student boards to adjust “partner
share” for deaf and hard-of-hearing students. Partners
can jot questions and answers to one another on slates.
Use vibrations or visual signs (such as clap, rather than a
snap or “show”) to elicit responses from deaf/hard of
hearing students.
· Vary choral response with written response (number
sentences and models) on student boards to ease
linguistic barriers. Support oral or written response with
sentence frames, such as “______ is ____ hundreds, ____
tens, and ____ ones.
· Adjust oral fluency games by using student and
teacher boards or hand signals, such as showing the sum
with fingers. Use visual signals or vibrations to elicit
responses, such as hand pointed downward means count

backwards in “Happy Counting.”
· Adjust wait time for interpreters of deaf and hard-ofhearing students.
· Select numbers and tasks that are “just right” for
learners.
· Model each step of the algorithm before students
begin.
· Give students a chance to practice the next day’s
sprint beforehand. (At home, for example.)
· Give students a few extra minutes to process the
information before giving the signal to respond.
· Assess by multiple means, including “show and tell”
rather than written.
· Elaborate on the problem-solving process. Read
word problems aloud. Post a visual display of the
problem-solving process. Have students check off or
highlight each step as they work. Talk through the
problem-solving process step-by-step to demonstrate
thinking process. Before students solve, ask questions for
comprehension, such as, “What unit are we counting?
What happened to the units in the story?” Teach
students to use self-questioning techniques, such as,
“Does my answer make sense?”
· Concentrate on goals for accomplishment within a
time frame as opposed to a task frame. Extend time for
task. Guide students to evaluate process and practice.
Have students ask, “How did I improve? What did I do
well?”
· Focus on students’ mathematical reasoning (i.e.,
their ability to make comparisons, describe patterns,
generalize, explain conclusions, specify claims, and use
models), not their accuracy in language.
Provide Multiple Means of Engagement
· Make eye-to-eye contact and keep teacher-talk clear
and concise. Speak clearly when checking answers for
sprints and problems.
· Check frequently for understanding (e.g., ‘show’).
Listen intently in order to uncover the math content in
the students’ speech. Use nonverbal signals, such as
“thumbs-up.” Assign a buddy or a group to clarify
directions or process.
· Teach in small chunks so students get a lot of
practice with one step at a time.
· Know, use, and make the most of Deaf culture and
sign language.
· Use songs, rhymes, or rhythms to help students
remember key concepts, such as “Add your ones up
first/Make a bundle if you can!”
· Point to visuals and captions while speaking, using
your hands to clearly indicate the image that corresponds
to your words.

· Incorporate activity. Get students up and moving,
coupling language with motion, such as “Say ‘right angle’
and show me a right angle with your legs,” and “Make
groups of 5 right now!” Make the most of the fun
exercises for activities like sprints and fluencies. Conduct
simple oral games, such as “Happy Counting.” Celebrate
improvement. Intentionally highlight student math
success frequently.
· Follow predictable routines to allow students to
focus on content rather than behavior.
· Allow “everyday” and first language to express math
understanding.
· Re-teach the same concept with a variety of fluency
games.
· Allow students to lead group and pair-share
activities.
· Provide learning aids, such as calculators and
computers, to help students focus on conceptual
understanding

New Vocabulary

Students Achieving Below Standard

Students Achieving Above Standard

Statistical Question (A question
that anticipates variability in the
data that would be collected in
order to answer the question.)
Median (A measure of center
appropriate for skewed data
distributions. It is the middle value
when the data are ordered from
smallest to largest if there are an
odd number of observations and
half way between the middle two
observations if the number of
observations is even.) Mean (A
measure of center appropriate for
data distributions that are
approximately symmetric. It is the
average of the values in the data
set. Two common interpretations
of the mean are as a “fair share”
and as the balance point of the
data distribution.)
Dot Plot (A plot of numerical
data along a number line.)
Histogram (A graphical
representation of a numerical data
set that has been grouped into
intervals. Each interval is
represented by a bar drawn above
that interval that has a height
corresponding to the number of
observations in that interval.)
Box Plot (A graph of five
numerical summary measures: the
minimum, lower quartile, median,
upper quartile, and the maximum.
It conveys information about
center and variability in a data
set.) Variability (Variability in a
data set occurs when the
observations in the data set are not
all the same.) Deviations from
the Mean (The differences
calculated by subtracting the mean
from the observations in a data
set.)
Mean Absolute Deviation
(MAD) (A measure of variability
appropriate for data distributions

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
below grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

The following provides a bank of
suggestions within the Universal
Design for Learning framework for
accommodating students who are
above grade level in your class.
Variations on these accommodations
are elaborated within lessons,
demonstrating how and when they
might be used.

Provide Multiple Means of
Representation

Provide Multiple Means of
Representation

● Model problem-solving sets with
drawings and graphic organizers
(e.g., bar or tape diagram), giving
many examples and visual
displays.
● Guide students as they select and
practice using their own graphic
organizers and models to solve.
● Use direct instruction for
vocabulary with visual or concrete
representations.
● Use explicit directions with steps
and procedures enumerated.
● Guide students through initial
practice promoting gradual
independence. “I do, we do, you
do.”
● Use alternative methods of
delivery of instruction such as
recordings and videos that can be
accessed independently or
repeated if necessary.
● Scaffold complex concepts and
provide leveled problems for
multiple entry points.
Provide Multiple Means of Action
and Expression
● First use manipulatives or real
objects (such as dollar bills), then
make transfer from concrete to
pictorial to abstract.
● Have students restate their
learning for the day. Ask for a
different representation in the
restatement. ’Would you restate
that answer in a different way or
show me by using a diagram?’
● Encourage students to explain

● Teach students how to ask
questions (such as,“Do you agree?”
and “Why do you think so?”) to
extend “think-pair-share”
conversations.
● Model and post conversation
“starters,” such as: “I agree
because...” “Can you
● explain how you solved it?”“I
noticed that...”“Your solution is
different from/ the same as mine
because...”“My mistake was to...”
● Incorporate written
reflection, evaluation, and
synthesis.
● Allow creativity in expression
and modeling solutions.
Provide Multiple Means of Action
and Expression
● Encourage students to
explain their reasoning both orally
and in writing.
● Extend exploration of math
topics by means of challenging
games, puzzles, and brain teasers.
● Offer choices of independent
or group assignments for early
finishers.
● Encourage students to notice
and explore patterns and to
identify rules and relationships in
math.
● Have students share their
observations in discussion and
writing (e.g., journaling).
● Foster their curiosity about
numbers and mathematical ideas.
● Facilitate research and

that are approximately symmetric.
It is the average of the absolute
value of the deviations from the
mean.) Interquartile Range
(IQR) (A measure of variability
appropriate for data distributions
that are skewed. It is the difference
between the upper quartile and the
lower quartile of a data set and
describes how spread out the
middle 50% of the data are.)

their thinking and strategy for the
solution.
● Choose numbers and tasks that
are “just right” for learners but
teach the same concepts.
● Adjust numbers in calculations to
suit learner’s levels. For example,
change 429 divided by 2 to 400
divided by 2 or 4 divided by 2.
Provide Multiple Means of
Engagement
● Clearly model steps, procedures,
and questions to ask when solving.
● Cultivate peer-assisted learning
interventions for instruction (e.g.,
dictation) and practice,
particularly for computation work
(e.g., peer modeling).
● Have students work together to
solve and then check their
solutions.
● Teach students to ask themselves
questions as they solve: Do I know
the meaning of all the words in
this problem?; What is being
asked?; Do I have all of the
information I need?; What do I do
first?; What is the order to solve
this problem? What calculations
do I need to make?
● Practice routine to ensure smooth
transitions.
● Set goals with students regarding
the type of math work students
should complete in 60 seconds.
● Set goals with the students
regarding next steps and what to
focus on next.

exploration through discussion,
experiments, internet searches,
trips, etc.
● Have students compete in a
secondary simultaneous
competition, such as skip-counting
by 75s, while peers are completing
the sprint.
● Let students choose their
mode of response: written, oral,
concrete, pictorial, or abstract.
● Increase the pace. Offer two
word problems to solve, rather
than one.
● Adjust difficulty level by
increasing the number of steps
(e.g., change a one-step problem
to a two-step problem).
● Adjust difficulty level by
enhancing the operation (e.g.,
addition to multiplication),
increasing numbers to millions, or
decreasing numbers to
decimals/fractions.
● Let students write word
problems to show mastery and/or
extension of the content.
Provide Multiple Means of
Engagement
● Push student comprehension
into higher levels of Bloom’s
Taxonomy with questions such as:
“What would happen if...?”“Can
you propose an
alternative...?”“How would you
evaluate...?”“What choice would
you have made...?” Ask “Why?”
and “What if?” questions.
● Celebrate improvement in
completion time (e.g., Sprint A
completed in 45 seconds and
Sprint B completed in 30 seconds).
● Make the most of the fun
exercises for practicing skipcounting.
● Accept and elicit student
ideas and suggestions for ways to
extend games.
● Cultivate student persistence
in problem-solving and do not
neglect their need for guidance

and support

Appendix A

1. Performance Task -Unit One
http://map.mathshell.org/lessons.php?unit=6200&collection=8

Resources
Lesson (complete)
●

sharing costs - traveling to school.pdf (3907K PDF/Acrobat 19 Mar 2015)

Projector Resources
●

l060_slides sharing costs equitably - traveling to school - gamma.ppt (3494K MS PowerPoint 19 Mar 2015)

Rubrics for Task 1-4
Task One

Task 2

Task 3

Task 4

Appendix B

Three Representative Sample CFAs
1. Exit Ticket Pre/Post
2. Mid-Module Assessment
3. End of Module Assessment

Three Representative Model Lessons
Unit One
1. Lesson One
2. Lesson Two
3. Lesson Three

Instructional Strategies
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