Thomaston Public Schools
158 Main Street
Thomaston, Connecticut 06787
www.thomastonschools.org – 860-283-4796

Thomaston Public Schools Curriculum
Thomaston Center School
Grade: 5 Mathematics 2015
The Bridge to Adolescence

Acknowledgements
Curriculum Writer(s):
Keri Rozzi

We acknowledge and celebrate the professionalism, expertise, and diverse
perspectives of these teachers. Their contributions to this curriculum enrich the
educational experiences of all Thomaston students.

_____Alisha DiCorpo_____________________________
Alisha L. DiCorpo
Director of Curriculum and Professional Development

Date of Presentation to the Board of Education: August 2015
(Math Curriculum Grade 5)

Grade 5 Mathematics

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 Units Curriculum. This work is licensed
under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. A Story of Units: A
Curriculum Overview for Grades P-5 Date: 7/31/13 5 © 2013 Common Core, Inc. Some rights reserved.
commoncore.org

Course Description:

Sequence of Grade 5 Modules Aligned with the Standards
Module 1: Place Value and Decimal Fractions
Module 2: Multi-Digit Whole Number and Decimal Fraction Operations
Module 3: Addition and Subtraction of Fractions
Module 4: Multiplication and Division of Fractions and Decimal Fractions
Module 5: Addition and Multiplication with Volume and Area
Module 6: Problem Solving with the Coordinate Plane

Summary of Year
Fifth grade mathematics is about (1) developing fluency with addition and subtraction of fractions, and developing
understanding of the multiplication of fractions and of division of fractions in limited cases (unit fractions divided by
whole numbers and whole numbers divided by unit fractions); (2) extending division to two-digit divisors, integrating
decimal fractions into the place value system and developing understanding of operations with decimals to hundredths,
and developing fluency with whole number and decimal operations; and (3) developing understanding of volume.
Key Areas of Focus for 3-5: Multiplication and division of whole numbers and fractions—concepts, skills, and problem
solving
Required Fluency: 5.NBT.5 Multi-digit multiplication.

Rationale for Module Sequence in Grade 5
Students’ experiences with the algorithms as ways to manipulate place value units in Grades 2-4 really begin to pay
dividends in Grade 5. In Module 1, whole number patterns with number disks on the place value table are easily
generalized to decimal numbers. As students work word problems with measurements in the metric system, where the
same patterns occur, they begin to appreciate the value and the meaning of decimals. Students apply their work with
place value to adding, subtracting, multiplying and dividing decimal numbers with tenths and hundredths.
Module 2 begins by using place value patterns and the distributive and associative properties to multiply multi-digit
numbers by multiples of 10 and leads to fluency with multi-digit whole number multiplication. For multiplication,
students must grapple with and fully understand the distributive property (one of the key reasons for teaching the multidigit algorithm). While the multi-digit multiplication algorithm is a straightforward generalization of the one-digit
multiplication algorithm, the division algorithm with two-digit divisors requires far more care to teach because students
have to also learn estimation strategies, error correction strategies, and the idea of successive approximation (all of
which are central concepts in math, science, and engineering).

Relating different fractional units to one another requires extensive work with area and number line diagrams. Tape
diagrams are used often in word problems. Tape diagrams, which students began using in the early grades and which
become increasingly useful as students applied them to a greater variety of word problems, hit their full strength as a
model when applied to fraction word problems. At the heart of a tape diagram is the now-familiar idea of forming units.
In fact, forming units to solve word problems is one of the most powerful examples of the unit theme and is particularly
helpful for understanding fraction arithmetic, as in the following example:

Similar strategies enrich students’ understanding of division and help them to see multi-digit decimal division as whole
number division in a different unit. For example, we divide to find, “How many groups of 3 apples are there in 45
apples?” and write 45 apples ÷ 3 apples = 15. Similarly, 4.5 ÷ 0.3 can be written as “45 tenths ÷ 3 tenths” with the same
answer: There are 15 groups of 0.3 in 4.5. This idea was used to introduce fraction division earlier in the module, thus
gluing division to whole numbers, fractions and decimals together through an understanding of units.

Frequent use of the area model in Modules 3 and 4 prepares students for an in-depth discussion of area and volume in
Module 5. But the module on area and volume also reinforces work done in the fraction module: Now, questions about
how the area changes when a rectangle is scaled by a whole or fractional scale factor may be asked and missing
fractional sides may be found. Measuring volume once again highlights the unit theme, as a unit cube is chosen to
represent a volume unit and used to measure the volume of simple shapes composed out of rectangular prisms.
Scaling is revisited in the last module on the coordinate plane. Since Kindergarten where growth and shrinking patterns
were first introduced, students have been using bar graphs to display data and patterns. Extensive bar-graph work has
set the stage for line plots, which are both the natural extension of bar graphs and the precursor to linear functions. It is
in this final module of K-5 that a simple line plot of a straight line is presented on a coordinate plane and students are
asked about the scaling relationship between the increase in the units of the vertical axis for 1 unit of increase in the
horizontal axis. This is the first hint of slope and marks the beginning of the major theme of middle school: ratios and
proportions.

Math Unit 1
Rigorous Curriculum Design Template
Unit: Place Value and Decimal Fractions
Subject: Math
Grade/Course: Grade 5
Pacing: 20 days
Unit of Study: Unit: Place Value and Decimal Fractions
Priority Standards: 5.NBT.1 5.NBT.2 5.NBT.7 5.MD.1
5.NBT.1

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

5.NBT.2

Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, 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.

5.NBT.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.

5.MD.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.

Foundational Standards
4.NBT.1

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

4.NBT.3

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

4.NF.5

Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominators 10 and 100. (Students who can generate
equivalent fractions can develop strategies for adding fractions with unlike denominators in general. But
addition and subtraction with unlike denominators in general is not a requirement at this grade.) For
example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

4.NF.6

Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100;
describe a length as 0.62 meters; locate 0.62 on a number line diagram.

4.NF.7

Compare two decimals to hundredths by reasoning about their size. Recognize that comparisons are
valid only when the two decimals refer to the same whole. Record the results of comparisons with the
symbols >, =, or <, and justify the conclusions, e.g., by using a visual model.

4.MD.1

Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb,
oz.; l, ml; hr, min, sec. Within a single system of measurement, express measurements in a larger unit
in terms of a smaller unit. Record measurement equivalents in a two-column table. For example,
know that 1 ft is 12 times as long as 1 in. Express the length of a 4 ft snake as 48 in. Generate a
conversion table for feet and inches listing the number pairs (1, 12), (2, 24), (3, 36), …

4.MD.2 Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, masses
of objects, and money, including problems involving simple fractions or

Math Practice Standards:
MP.6
Attend to precision. Students express the units of the base ten system as they work with decimal
operations, expressing decompositions and compositions with understanding, e.g., “9 hundredths + 4
hundredths = 13 hundredths. I can change 10 hundredths to make 1 tenth.”
MP.7
Look for and make use of structure. Students explore the multiplicative patterns of the base ten
system when they use place value charts and disks to highlight the relationships between adjacent
places. Students also use patterns to name decimal fraction numbers in expanded, unit, and word
forms.
MP.8
Look for and express regularity in repeated reasoning. Students express regularity in repeated
reasoning when they look for and use whole number general methods to add and subtract decimals
and when they multiply and divide decimals by whole numbers. Students also use powers of ten to
explain patterns in the placement of the decimal point and generalize their knowledge of rounding
whole numbers to round decimal numbers.

Concepts (What Students Need to Know)

“Unwrapped” Standards
Skills (What Students Need to Be Able to Do)

A digit in one place represents 10 times as much
as it represents in the place to its right and 1/10
of what it represents in the place to its left

Recognize multi-digit numbers (DOK-1)

Explain (DOK-3)

Patterns when multiplying or dividing by 10

Use exponents to show powers of 10 (DOK - 1)
Add, subtract, multiply and divide (DOK-1)

Decimals to hundredths using models, drawings
and strategies
Standard units of measure

Convert units (DOK-1)

Conversions in solving multi-step real world
problems

Use and solve (DOK -1, 3)

Essential Questions
How can we make sense of numbers and number
relationships?
How are decimals and base-ten fractions useful in
understanding the relationship between powers of ten
(i.e. a digit in one place represents 10 times what it
represents in its place to the right?
When you multiply factors with powers of ten to each
other, what happens to the number of zeroes in the
product?
How does multiplying a whole number by a power of ten
affect the product?
How can you read, write, and represent decimal values?
How do we compare decimals?
How do we convert between units?
Why does what we measure influence how we measure
and what we use?

Big ideas

Students will understand that…
●

Our number system is based on a defined structure
of powers of 10.

●

Numerical patterns have a structure and can be
related to a representation.

●

The placement of a digit determines its value.

●

Apply the understanding of place value to convert
among different-sized measurement units (for
example, covert 3 cm to 0.03 m)

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Lesson Exit Tickets for each lesson

Application Problem
Student Debriefs
Problem Set Data

Type

Administered

Format

Common Formative Mid and or
Post-Assessments
Exit Ticket Data for each lesson
Mid –Module Assessment and
End-of-Module Assessment see
below

Standards
Addressed

Mid-Module
Assessment Task

After Topic C

Constructed response with rubric

5.NBT.1
5.NBT.2
5.NBT.3
5.NBT.4
5.MD.1

End-of-Module
Assessment Task

After Topic F

Constructed response with rubric

5.NBT.1
5.NBT.2
5.NBT.3
5.NBT.4
5.NBT.7
5.MD.1

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

Engaging Learning Experiences
Task 1:
Task 2:
Task 3:
Task 4:

Instructional Resources
Tools websites books
Useful Websites:
Engage NY K-5 Curriculum overview and guiding documents:
https://www.engageny.org/resource/pre-kindergarten-grade-5-mathematics-curriculum-map-and-guiding-documents
Engage NY Grade 5 Resources:
https://www.engageny.org/resource/grade-5-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 5th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/5th.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
●
●
●

Number lines (a variety of templates, including a large one for the back wall of the classroom)
Place value charts (at least one per student for an insert in their personal boards
Place value disks

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: 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.

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 is important to note that the

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’
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/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.
We encourage teachers to pay particular attention to the
manner in which knowledge is sequenced in A Story of
Units and to capitalize on that sequence when working
with special student populations. Most lessons contain a
suggested teaching sequence that moves from simple to
complex, starting, for example, with an introductory
problem for a math topic and building up inductively to
the general case encompassing multi-faceted ideas. By
breaking down problems from simple to complex,
teachers can locate specific steps that students are
struggling with or stretch out problems for students who
desire a challenge.
Throughout A Story of Units, teachers are encouraged to
give classwork utilizing a “time frame” rather than a “task
frame.” Within a given time frame, all students are
expected to do their personal best, working at their
maximum potential. “Students, you have 10 minutes to
work independently.” Bonus questions are always ready
for accelerated students. The teacher circulates and
monitors the work, error-correcting effectively and
wisely. Some students will complete more work than
others. Neither above nor below grade level students are
overly praised or penalized. Personal success is what we
are striving for.
Another vitally important component for meeting the
needs of all students is the constant flow of data from
student work. A Story of Units provides daily tracking
through “exit tickets” for each lesson as well as mid- and
end-of-module assessment tasks to determine student
understanding at benchmark points. These tasks should
accompany teacher-made test items in a comprehensive
assessment plan. Such data flow keeps teaching practice
firmly grounded in student learning and makes
incremental forward movement possible. A culture of
“precise error correction” in the classroom breeds a
comfort with data that that is non-punitive and honest.
When feedback is provided with emotional neutrality,

students understand that making mistakes is part of the
learning process. “Students, for the next five minutes I
will be meeting with Brenda, Scott, and Jeremy. They did
not remember to rename the remainder in the tens place
as 10 ones in their long division on Question 7.”
Conducting such sessions then provides the teacher the
opportunity to quickly assess if students need to start at
a simpler level or just need more monitored practice now
that their eyes are opened to their mistake.
Good mathematics instruction, like any successful
coaching, involves demonstration, modeling, and lots of
intelligent practice. In math, just as in sports, skill is
acquired incrementally; as the student acquires greater
skill, more complexity is added and proficiency grows.
The careful sequencing of the mathematics and the many
scaffolds that have been designed into A Story of Units
makes it an excellent curriculum for meeting the needs of
all students, including those with special and unique
learning modes.

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-theycan-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-of-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
New or Recently Introduced
Terms
§ Exponent (how many times a
number is to be used in a
multiplication sentence)
§ Millimeter (a metric unit of
length equal to
one-thousandth of a meter)
§ Thousandths (related to place
value)

[1]

Familiar Terms and Symbols
§ >, <, = (greater than, less than,
equal to)
§ Base ten units (place value
units)
§ Bundling, making, renaming,
changing, regrouping, trading
§ Centimeter (cm, a unit of
measure equal to one-hundredth
of a meter)
§ Digit (any of the numbers 0 to 9;
e.g., what is the value of the digit in
the tens place?)
§ Expanded form (e.g., 135 = 1
100 + 3 10 + 5 1)
§ Hundredths (as related to place

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
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

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.

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.

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 direct instruction for vocabulary
with visual or concrete representations.

Use explicit directions with steps and
procedures enumerated. Guide students

Use explicit directions with steps and
procedures enumerated. Guide students

value)
§ Number line (a line marked with
numbers at evenly spaced intervals)
§ Number sentence (e.g., 4 + 3 = 7)
§ Place value (the numerical value
that a digit has by virtue of its
position in a number)
§ Standard form (a number
written in the format: 135)
§ Tenths (as related to place value)
§ Unbundling, breaking, renaming,
changing, regrouping, trading
§ Unit form (e.g., 3.21 = 3 ones 2
tenths 1 hundredth)
§ Word form (e.g., one hundred
thirty-five)

through initial practice promoting
gradual independence. “I do, we do, you
do.”

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.

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.

Scaffold complex concepts and provide
leveled problems for multiple entry
points.

Provide Multiple Means of Action and
Expression

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.

First use manipulatives or real objects
(such as dollar bills), then make transfer
from concrete to pictorial to abstract.

[1] These are terms and symbols students

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?’

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.

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.

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.

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

Provide Multiple Means of Engagement

Clearly model steps, procedures, and
questions to ask when solving.

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).

Cultivate peer-assisted learning
interventions for instruction (e.g.,
dictation) and practice, particularly for
computation work (e.g., peer modeling).

have used or seen previously.

Have students work together to solve
and then check their solutions.

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?

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.

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 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.

Set goals with the students regarding
next steps and what to focus on next.

Grade 5 • Unit 2 (Module 2)

Multi-Digit Whole Number and
Decimal Fraction Operations
OVERVIEW
In Module 1, students explored the relationships of adjacent units on the place value chart to generalize whole number
algorithms to decimal fraction operations. In Module 2, students apply the patterns of the base ten system to mental
strategies and the multiplication and division algorithms.
Topics A through D provide a sequential study of multiplication. To link to prior learning and set the foundation for
understanding the standard multiplication algorithm, students begin at the concrete–pictorial level in Topic A. They use
place value disks to model multi-digit multiplication of place value units, e.g., 42 × 10, 42 × 100, 42 × 1,000, leading to
problems such as 42 × 30, 42 × 300 and 42 × 3,000 (5.NBT.1, 5.NBT.2). They then round factors in Lesson 2 and discuss
the reasonableness of their products. Throughout Topic A, students evaluate and write simple expressions to record
their calculations using the associative property and parentheses to record the relevant order of calculations (5.OA.1).
In Topic B, place value understanding moves toward understanding the distributive property via area models which are
used to generate and record the partial products (5.OA.1, 5.OA.2) of the standard algorithm (5.NBT.5). Topic C moves
students from whole numbers to multiplication with decimals, again using place value as a guide to reason and make
estimations about products (5.NBT.7). In Topic D, students explore multiplication as a method for expressing equivalent
measures. For example, they multiply to convert between meters and centimeters or ounces and cups with
measurements in both whole number and decimal form (5.MD.1).

Topics E through H provide a similar sequence for division. Topic
E begins
concretely
with place
value disks
as an
introduction to division with multi-digit whole numbers
(5.NBT.6).
In the same lesson, 420 ÷ 60 is interpreted as 420 ÷ 10 ÷ 6. Next, students round dividends and two-digit divisors to
nearby multiples of 10 in order to estimate single-digit quotients (e.g., 431 ÷ 58 ≈ 420 ÷ 60 = 7) and then multi-digit
quotients. This work is done horizontally, outside the context of the written vertical method. The series of lessons in
Topic F leads students to divide multi-digit dividends by two-digit divisors using the written vertical method. Each lesson
moves to a new level of difficulty with a sequence beginning with divisors that are multiples of 10 to non-multiples of 10.
Two instructional days are devoted to single-digit quotients with and without remainders before progressing to two- and
three-digit quotients (5.NBT.6).
In Topic G, students use their understanding to divide decimals by two-digit divisors in a sequence similar to that of
Topic F with whole numbers (5.NBT.7). In Topic H, students apply the work of the module to solve multi-step word
problems using multi-digit division with unknowns representing either the group size or number of groups. In this topic,
an emphasis on checking the reasonableness of their answers draws on skills learned throughout the module, including
refining their knowledge of place value, rounding, and estimation.

Math Unit 2
Rigorous Curriculum Design Template
Unit : Multi-Digit Whole number and Decimal Fraction Operations
Subject: Math
Grade/Course: Grade 5
Pacing: 35 days
Unit of Study: Unit : Multi-Digit Whole number and Decimal Fraction Operations
Priority Standards: 5.NBT.1 5.NBT.2 5.NBT.7 5.MD.1
5.NBT.1

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

5.NBT.2

Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, 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.

5.NBT.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.
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.

5.MD.1

Foundational Standards
4.OA.1

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

4.OA.3

Solve multistep word problems posed with whole numbers and having whole-number answers using the
four operations, including problems in which remainders must be interpreted. Represent these

problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of
answers using mental computation and estimation strategies including rounding.
4.NBT.4

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

4.NBT.5

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

4.NBT.6

Find whole-number quotients and remainders with up to four-digit dividends and one-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.

Math Practice Standards:
MP.1

Make sense of problems and persevere in solving them. Students make sense of problems when they
use place value disks and area models to conceptualize and solve multiplication and division problems.

MP.2

Reason abstractly and quantitatively. Students make sense of quantities and their relationships when
they use both mental strategies and the standard algorithms to multiply and divide multi-digit whole
numbers. Student also “decontextualize” when they represent problems symbolically and
“contextualize” when they consider the value of the units used and understand the meaning of the
quantities as they compute.

MP.7

Look for, and make use of, structure. Students apply the times 10, 100, 1,000 and the divide by 10
patterns of the base ten system to mental strategies and the multiplication and division algorithms as
they multiply and divide whole numbers and decimals

MP.8

Look for, and express, regularity in repeated reasoning. Students express the regularity they notice in
repeated reasoning when they apply the partial quotients algorithm to divide two-, three-, and fourdigit dividends by two-digit divisors. Students also check the reasonableness of the intermediate
results of their division algorithms as they solve multi-digit division word problems.

Concepts (What Students Need to Know)

“Unwrapped” Standards
Skills (What Students Need to Be Able to Do)

A digit in one place represents 10 times as much
as it represents in the place to its right and 1/10
of what it represents in the place to its left
Patterns when multiplying or dividing by 10

Decimals to hundredths using models, drawings
and strategies

Recognize multi-digit numbers (DOK-1)

Explain (DOK-3)
Use exponents to show powers of 10 (DOK - 1)
Add, subtract, multiply and divide (DOK-1)

Standard units of measure

Convert units (DOK-1)

Conversions in solving multi-step real world
problems

Use and solve (DOK -1, 3)

Essential Questions

Big ideas

How do operations affect numbers?
How can you use place value understanding to solve
multiplication and division problems?
How can drawing a diagram help you solve multiplication
and division problems?
How can knowing properties of operations help you solve
multiplication and division problems?
What does it mean to divide?
How can you use multiplication to solve division
problems?

Students will understand that…
●

Operations create relationships between numbers.

●

The relationships among the operations and their
properties promote computational fluency.

●

Prior experience is a component in understanding
number operations.

●

The properties of place value and operations aid in
computation.

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Common Formative Mid and or PostAssessments

Lesson Exit Tickets for each lesson

Application Problem
Student Debriefs
Problem Set Data

Exit Ticket for each lesson

Type
Mid-Module
Assessment Task

Administered
After Topic D

Format
Constructed response with
rubric

Mid –Module Assessment and
End-of-Module Assessment see
below

Standards Addressed
5.OA.1
5.OA.2
5.NBT.1
5.NBT.2
5.NBT.5
5.NBT.7
5.MD.1

End-of-Module
Assessment Task

After Topic H

Constructed response with
rubric

5.OA.1
5.OA.2
5.NBT.1
5.NBT.2
5.NBT.5
5.NBT.6
5.NBT.7
5.MD.1

Performance Task (*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 K-5 Curriculum overview and guiding documents:

https://www.engageny.org/resource/pre-kindergarten-grade-5-mathematics-curriculum-map-and-guiding-documents
Engage NY Grade 5 Resources:
https://www.engageny.org/resource/grade-5-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 5th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/5th.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
● Area models (e.g., an array)
● Number bond
● Place value disks
● Partial product (an algorithmic method that takes base ten decompositions of factors, makes

products of all pairs, and adds all products together)
● Partial quotient (an algorithmic method using successive approximation)

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: 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

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 is important to note that the scaffolds/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.
We encourage teachers to pay particular attention to the
manner in which knowledge is sequenced in A Story of Units
and to capitalize on that sequence when working with special
student populations. Most lessons contain a suggested
teaching sequence that moves from simple to complex,
starting, for example, with an introductory problem for a
math topic and building up inductively to the general case
encompassing multi-faceted ideas. By breaking down
problems from simple to complex, teachers can locate
specific steps that students are struggling with or stretch out
problems for students who desire a challenge.

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.

Throughout A Story of Units, teachers are encouraged to give
classwork utilizing a “time frame” rather than a “task frame.”
Within a given time frame, all students are expected to do
their personal best, working at their maximum potential.
“Students, you have 10 minutes to work independently.”
Bonus questions are always ready for accelerated students.
The teacher circulates and monitors the work, errorcorrecting effectively and wisely. Some students will
complete more work than others. Neither above nor below
grade level students are overly praised or penalized. Personal
success is what we are striving for.
Another vitally important component for meeting the needs
of all students is the constant flow of data from student work.
A Story of Units provides daily tracking through “exit tickets”
for each lesson as well as mid- and end-of-module
assessment tasks to determine student understanding at
benchmark points. These tasks should accompany teachermade test items in a comprehensive assessment plan. Such
data flow keeps teaching practice firmly grounded in student
learning and makes incremental forward movement possible.
A culture of “precise error correction” in the classroom
breeds a comfort with data that that is non-punitive and
honest. When feedback is provided with emotional neutrality,
students understand that making mistakes is part of the
learning process. “Students, for the next five minutes I will be
meeting with Brenda, Scott, and Jeremy. They did not
remember to rename the remainder in the tens place as 10
ones in their long division on Question 7.” Conducting such
sessions then provides the teacher the opportunity to quickly
assess if students need to start at a simpler level or just need
more monitored practice now that their eyes are opened to
their mistake.
Good mathematics instruction, like any successful coaching,
involves demonstration, modeling, and lots of intelligent
practice. In math, just as in sports, skill is acquired
incrementally; as the student acquires greater skill, more
complexity is added and proficiency grows. The careful
sequencing of the mathematics and the many scaffolds that
have been designed into A Story of Units makes it an
excellent curriculum for meeting the needs of all students,
including those with special and unique learning modes.

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 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 problemsolving process. Have students check off or highlight
each step as they work. Talk through the problemsolving 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

New or Recently Introduced
Terms
§ Conversion factor (the factor in
a multiplication sentence that
renames one measurement unit as
another equivalent unit, e.g., 14 x
(1 in) = 14 x ( ft); 1 in and ft are
the conversion factors.)
§ Decimal Fraction (a proper
fraction whose denominator is a
power of 10)
§ Multiplier (a quantity by which
a given number—a multiplicand—
is to be multiplied)
§ Parentheses (the symbols used
to relate order of operations)

Familiar Terms and
Symbols

[1]

§ Decimal (a fraction whose
denominator is a power of ten and
whose numerator is expressed by

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.”

Students Achieving Above 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

figures placed to the right of a
decimal point)
§ Digit (a symbol used to make
numbers: 0, 1, 2, 3, 4, 5, 6, 7, 8,
9)
§ Divisor (the number by which
another number is divided)
§ Equation (a statement that the
values of two mathematical
expressions are equal)
§ Equivalence (a state of being
equal or equivalent)
§ Equivalent measures (e.g., 12
inches = 1 foot; 16 ounces = 1
pound)
§ Estimate (approximation of the
value of a quantity or number)
§ Exponent (the number of times
a number is to be used as a factor
in a multiplication expression)
§ Multiple (a number that can be
divided by another number
without a remainder like 15, 20, or
any multiple of 5)
§ Pattern (a systematically
consistent and recurring trait
within a sequence)
§ Product (the result of
multiplying numbers together)
§ Quotient (the answer of dividing
one quantity by another)

Use alternative methods of delivery of
instruction such as recordings and videos
that can be accessed independently or
repeated if necessary.

necessary.

Scaffold complex concepts and provide
leveled problems for multiple entry
points.

Provide Multiple Means of Action and
Expression

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.

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.

Scaffold complex concepts and provide
leveled problems for multiple entry points.

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.

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

Provide Multiple Means of Engagement

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.

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

Clearly model steps, procedures, and
questions to ask when solving.

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?

§ Remainder (the number left over questions as they solve: Do I know the
meaning of all the words in this
when one integer is divided by
problem?; What is being asked?; Do I
another)
§ Renaming (decomposing or
composing a number or units
within a number)
§ Rounding (approximating the
value of a given number)
§ Unit Form (place value
counting, e.g., 34 stated as 3 tens 4
ones)

[1] These are terms and symbols students
have used or seen previously.

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.

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.

Grade 5 Unit 3 (Module 3)
Addition and Subtraction of Fractions
OVERVIEW
In Module 3, students’ understanding of addition and subtraction of fractions extends from earlier work with fraction
equivalence and decimals. This module marks a significant shift away from the elementary grades’ centrality of base ten
units to the study and use of the full set of fractional units from Grade 5 forward, especially as applied to algebra.
In Topic A, students revisit the foundational Grade 4 standards addressing equivalence. When equivalent, fractions
represent the same amount of area of a rectangle and the same point on the number line. These equivalencies can also
be represented symbolically.

Furthermore, equivalence is evidenced when adding fractions with the same denominator.
The sum may be decomposed into parts (or recomposed into an equal sum). An
example is shown as follows:

This also carries forward work with decimal place value from Modules 1 and 2, confirming that like units can be
composed and decomposed.

5 tenths + 7 tenths = 12 tenths = 1 and 2 tenths
5 eighths + 7 eighths = 12 eighths = 1 and 4 eighths
In Topic B, students move forward to see that fraction addition and subtraction are analogous to whole number addition
and subtraction. Students add and subtract fractions with unlike denominators (5.NF.1) by replacing different fractional
units with an equivalent fraction or like unit.

1 fourth + 2 thirds = 3 twelfths + 8 twelfths = 11 twelfths

This is not a new concept, but certainly a new level of complexity. Students have added equivalent or like units since
kindergarten, adding frogs to frogs, ones to ones, tens to tens, etc.

1 boy + 2 girls = 1 child + 2 children = 3 children

1 liter – 375 mL = 1,000 mL – 375 mL = 625 mL

Throughout the module, a concrete to pictorial to abstract approach is used to convey this simple concept. Topic A uses
paper strips and number line diagrams to clearly show equivalence. After a brief concrete experience with folding
paper, Topic B primarily uses the rectangular fractional model because it is useful for creating smaller like units by
means of partitioning (e.g., thirds and fourths are changed to twelfths to create equivalent fractions as in the diagram
below.) In Topic C, students move away from the pictorial altogether as they are empowered to write equations
clarified by the model.

Topic C also uses the number line when adding and subtracting fractions greater than or equal to 1 so that students
begin to see and manipulate fractions in relation to larger whole numbers and to each other. The number line allows
the students to pictorially represent larger whole numbers. For example, “Between which two whole numbers does the
sum of 1 and
lie?”

____ < + < ____

This leads to an understanding of and skill with solving more complex problems, which are often embedded within
multi-step word problems:

Cristina and Matt’s goal is to collect a total of
gallons. Matt collected

gallons of sap from the maple trees. Cristina collected

gallons. By how much did they beat their goal?

Cristina and Matt beat their goal by

gallons.

Word problems are a part of every lesson. Students are encouraged to draw tape diagrams, which encourage them to
recognize part–whole relationships with fractions that they have seen with whole numbers since Grade 1.
In Topic D, students strategize to solve multi-term problems and more intensely assess the reasonableness of their
solutions to equations and word problems with fractional units (5.NF.2).
“I know my answer makes sense because the total amount of sap they collected is about 7 and a half gallons.
Then, when we subtract 3 gallons, that is about 4 and a half. Then, 1 half less than that is about 4.
little less than 4.”

The Mid-Module Assessment follows Topic B. The End-of-Module Assessment follows Topic D.

is just a

Math Unit 3
Rigorous Curriculum Design Template
Unit : Addition and Subtraction of Fractions
Subject: Math
Grade/Course: Grade 5
Pacing: 22 days
Unit of Study: Unit : Addition and Subtraction of Fractions
Priority Standards: 5.NF.1 5.NF.2
5.NF.1

Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given
fractions with equivalent fractions in such a way as to produce an equivalent sum or difference of
fractions with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In general, a/b + c/d =
(ad + bc)/bd.)

5.NF.2

Solve word problems involving addition and subtraction of fractions referring to the same whole,
including cases of unlike denominators, e.g., by using visual fraction models or equations to represent
the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess
the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing
that 3/7 < 1/2.

Foundational Standards
4.NF.1

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

4.NF.3

Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a.

Understand addition and subtraction of fractions as joining and separating parts referring to the
same whole.

b.

Decompose a fraction into a sum of fractions with the same denominator in more than one way,
recording each decomposition by an equation. Justify decompositions, e.g., by using a visual
fraction model. Examples: 3/8 = 1/8 + 1/8 + 1/8; 3/8 = 1/8 + 2/8; 2 1/8 = 1 + 1 + 1/8 = 8/8 + 8/8 +

1/8.
c.

d.

Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed number with
an equivalent fraction, and/or by using properties of operations and the relationship between
addition and subtraction.

Solve word problems involving addition and subtraction of fractions referring to the same whole and
having like denominators, e.g., by using visual fraction models and equations to represent the problem.

Math Practice Standards:
MP.2
Reason abstractly and quantitatively. Mathematically proficient students make sense of quantities
and their relationships in problem situations. They bring two complementary abilities to bear on problems involving
quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically
and manipulate the representing symbols as if they have a life of their own, without necessarily attending to their
referents—and the ability to contextualize, to pause as needed during the manipulation process to probe into the
referents for the symbols involved. Quantitative reasoning entails habits of creating a coherent representation of the
problem at hand; considering the units involved; attending to the meaning of quantities, not just how to compute
them; and knowing and flexibly using different properties of operations and objects.
MP.3
Construct viable arguments and critique the reasoning of others. Mathematically proficient students
understand and use stated assumptions, definitions, and previously established results in constructing arguments.
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They
are able to analyze situations by breaking them into cases, as well as recognize and use counterexamples. They justify
their conclusions, communicate them to others, and respond to the arguments of others. They reason inductively
about data, making plausible arguments that consider the context from which the data arose. Mathematically
proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or
reasoning from that which is flawed, and—if there is a flaw in the argument—explain what it is. Elementary students
can construct arguments using concrete referents such as objects, drawings, diagrams, and actions. Such arguments
can make sense and be correct, even though they are not generalized or made formal until later grades. Later,
students learn to determine domains to which an argument applies. Students at all grade levels can listen or read the
arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.
MP.4
Model with mathematics. Mathematically proficient students can apply the mathematics they know
to solve problems arising in everyday life, society, and the workplace. In early grades, this might be as simple as
writing an addition equation to describe a situation. In middle grades, a student might apply proportional reasoning
to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve
a design problem or use a function to describe how one quantity of interest depends on another. Mathematically
proficient students who can apply what they know are comfortable making assumptions and approximations to
simplify a complicated situation, realizing that these may need revision later. They are able to identify important

quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs,
flowcharts, and formulas. They can analyze those relationships mathematically to draw conclusions. They routinely
interpret their mathematical results in the context of the situation and reflect on whether the results make sense,
possibly improving the model if it has not served its purpose.
MP.5
Use appropriate tools strategically. Mathematically proficient students consider the available tools
when solving a mathematical problem. These tools might include pencil and paper, concrete models, a ruler, a
protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry
software. Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound
decisions about when each of these tools might be helpful, recognizing both the insight to be gained and their
limitations. For example, mathematically proficient high school students analyze graphs of functions and solutions
generated using a graphing calculator. They detect possible errors by strategically using estimation and other
mathematical knowledge. When making mathematical models, they know that technology can enable them to
visualize the results of varying assumptions, explore consequences, and compare predictions with data.
Mathematically proficient students at various grade levels are able to identify relevant external mathematical
resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concepts.
MP.6
Attend to precision. Mathematically proficient students try to communicate precisely to others. They
try to use clear definitions in discussion with others and in their own reasoning. They state the meaning of the
symbols they choose, including using the equal sign consistently and appropriately. They are careful about specifying
units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate
accurately and efficiently, express numerical answers with a degree of precision appropriate for the problem context.
In the elementary grades, students give carefully formulated explanations to each other. By the time they reach high
school they have learned to examine claims and make explicit use of definitions.
MP.7
Look for and make use of structure. Mathematically proficient students look closely to discern a
pattern or structure. Young students, for example, might notice that three and seven more is the same amount as
seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later,
students will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive
property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the
significance of an existing line in a geometric figure and can use the strategy of drawing an auxiliary line for solving
problems. They also can step back for an overview and shift perspective. They can see complicated things, such as
some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 –
3(x – y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for
any real numbers x and y. They can analyze those relationships mathematically to draw conclusions. They routinely
interpret their mathematical results in the context of the situation and reflect on whether the results make sense,
possibly improving the model if it has not served its purpose.

Concepts (What Students Need to Know)

“Unwrapped” Standards
Skills (What Students Need to Be Able to Do)

Equivalent fractions

COMPUTE sums and differences of fractions with
unlike denominators (DOK -1)

Common denominators

USE equivalent fractions to SOLVE problems
involving addition and subtraction of fractions
(DOK-3)

Unlike denominators

SOLVE problems involving addition and
subtraction of fractions with unlike denominators
(DOK-3)

Benchmark fractions
Reasonableness of answers

ESTIMATE using benchmark fractions and
number sense of fractions (DOK -2)
ASSESS reasonableness of answers (DOK-3)

Visual fraction models

Essential Questions

DESIGN a line plot to display a data set of
measurements in fractions of a unit (DOK -4)

Big ideas

How do fractions relate to each other?
How can you add and subtract fractions with unlike
denominators?
How are benchmark fractions helpful when solving
problems?
How can using diagrams help you solve problems
involving fractions?

Students will understand that…
●

Fractions can be expressed in models, graphs, and
equations

●

Prior knowledge of number sense of whole numbers
can be applied to operations with fractions to test
reasonableness and solve equations

●

Operations with fractions should begin by applying
the same meanings to fractional parts

●

Common denominators are essential to add and
subtract fractions using the algorithm

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Common Formative Mid and or PostAssessments

Lesson Exit Tickets for each lesson

Application Problem
Student Debriefs
Problem Set Data

Exit Ticket for each lesson

Mid –Module Assessment and
End-of-Module Assessment see
below

Assessment
Type

Administere
d

Format

Standards
Addressed

Mid-Module
Assessment Task

After Topic B

Constructed response with rubric

5.NF.1
5.NF.2

End-of-Module
Assessment Task

After Topic D

Constructed response with rubric

5.NF.1
5.NF.2

Performance Task (*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 K-5 Curriculum overview and guiding documents:
https://www.engageny.org/resource/pre-kindergarten-grade-5-mathematics-curriculum-map-and-guiding-documents
Engage NY Grade 5 Resources:
https://www.engageny.org/resource/grade-5-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 5th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/5th.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
●
●
●
●
●

Fraction strips
Number line (a variety of templates)
Paper strips (for modeling equivalence)
Rectangular fraction model
Tape diagrams

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

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 is important to note that the
scaffolds/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.
We encourage teachers to pay particular attention to the
manner in which knowledge is sequenced in A Story of
Units and to capitalize on that sequence when working
with special student populations. Most lessons contain a
suggested teaching sequence that moves from simple to
complex, starting, for example, with an introductory
problem for a math topic and building up inductively to
the general case encompassing multi-faceted ideas. By
breaking down problems from simple to complex,

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.

teachers can locate specific steps that students are
struggling with or stretch out problems for students who
desire a challenge.
Throughout A Story of Units, teachers are encouraged to
give classwork utilizing a “time frame” rather than a “task
frame.” Within a given time frame, all students are
expected to do their personal best, working at their
maximum potential. “Students, you have 10 minutes to
work independently.” Bonus questions are always ready
for accelerated students. The teacher circulates and
monitors the work, error-correcting effectively and
wisely. Some students will complete more work than
others. Neither above nor below grade level students are
overly praised or penalized. Personal success is what we
are striving for.
Another vitally important component for meeting the
needs of all students is the constant flow of data from
student work. A Story of Units provides daily tracking
through “exit tickets” for each lesson as well as mid- and
end-of-module assessment tasks to determine student
understanding at benchmark points. These tasks should
accompany teacher-made test items in a comprehensive
assessment plan. Such data flow keeps teaching practice
firmly grounded in student learning and makes
incremental forward movement possible. A culture of
“precise error correction” in the classroom breeds a
comfort with data that that is non-punitive and honest.
When feedback is provided with emotional neutrality,
students understand that making mistakes is part of the
learning process. “Students, for the next five minutes I
will be meeting with Brenda, Scott, and Jeremy. They did
not remember to rename the remainder in the tens place
as 10 ones in their long division on Question 7.”
Conducting such sessions then provides the teacher the
opportunity to quickly assess if students need to start at
a simpler level or just need more monitored practice now
that their eyes are opened to their mistake.
Good mathematics instruction, like any successful
coaching, involves demonstration, modeling, and lots of
intelligent practice. In math, just as in sports, skill is
acquired incrementally; as the student acquires greater
skill, more complexity is added and proficiency grows.
The careful sequencing of the mathematics and the many
scaffolds that have been designed into A Story of Units

makes it an excellent curriculum for meeting the needs of
all students, including those with special and unique
learning modes.

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-theycan-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-of-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

New or Recently Introduced
Terms
▪

Benchmark fraction (e.g., is
a benchmark fraction when
comparing and )

▪

Like denominators (e.g.,
and )

▪

Familiar Terms and Symbols1

Denominator (denotes the
fractional unit: fifths in 3
fifths, which is abbreviated
as the 5 in )

▪

Equivalent fraction (e.g.,
)

▪

Fraction (e.g., 3 fifths or )

▪

Fraction greater than or
equal to 1 (e.g., , , an
abbreviation for 3 + )

▪

Fraction written in the
largest possible unit (e.g.,
or 1 three out
of 2 threes = )

▪

1

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.

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.

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 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 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.

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.

Scaffold complex concepts and provide
leveled problems for multiple entry
points.

Provide Multiple Means of Action and
Expression

Provide Multiple Means of Action and
Expression

First use manipulatives or real objects

First use manipulatives or real objects

Between (e.g., is between
and )

▪

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.

Unlike denominators (e.g.,
and )

▪

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.

Fractional unit (e.g., the fifth
unit in 3 fifths denoted by
the denominator 5 in )

▪

Hundredth (

▪

Kilometer, meter,
centimeter, liter, milliliter,
kilogram, gram, mile, yard,
foot, inch, gallon, quart,
pint, cup, pound, ounce,
hour, minute, second
More than halfway and less
than halfway
Number sentence (e.g.,
“Three plus seven equals
ten.” Usually written as “3 +
7 = 10.”)
Numerator (denotes the
count of fractional units: 3
in 3 fifths or 3 in )

▪
▪

▪

or 0.01)

▪

One tenth of (e.g.,

▪

Tenth ( or 0.1)

▪

Whole unit (e.g., any unit
that is partitioned into
smaller, equally sized
fractional units)
<,>,=

▪

× 250)

(such as dollar bills), then make transfer
from concrete to pictorial to abstract.

(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?’

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.

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.

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.

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

Provide Multiple Means of Engagement

Clearly model steps, procedures, and
questions to ask when solving.

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.

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?

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.

Practice routine to ensure smooth
transitions.

Set goals with students regarding the
type of math work students should

Set goals with students regarding the
type of math work students should

complete in 60 seconds.

complete in 60 seconds.

Set goals with the students regarding
next steps and what to focus on next.

Set goals with the students regarding
next steps and what to focus on next.

These are terms and symbols students have seen previously.

Grade 5 Unit 4 (Module 4)
Multiplication and Division of Fractions and Decimal Fractions
OVERVIEW
In Module 4, students learn to multiply fractions and decimal fractions, and begin working with fraction division. Topic A
opens the 38-day module with an exploration of fractional measurement. Students construct line plots by measuring
the same objects using three different rulers accurate to , , and of an inch (5.MD.2).
Students compare the line plots and explain how changing the accuracy of the unit of measure affects the distribution of
points. This is foundational to the understanding that measurement is inherently imprecise because it is limited by the
accuracy of the tool at hand. Students use their knowledge of fraction operations to explore questions that arise from
the plotted data. The interpretation of a fraction as division is inherent in this exploration. For measuring to the quarter
inch, one inch must be divided into four equal parts, or
1 ÷ 4. This reminder of the meaning of a fraction as a point on a number line, coupled with the embedded, informal
exploration of fractions as division, provides a bridge to Topic B’s more formal treatment of fractions as division.
Topic B focuses on interpreting fractions as division. Equal sharing with area models (both concrete and pictorial)
provides students with an opportunity to understand division of whole numbers with answers in the form of fractions or
mixed numbers (e.g., seven brownies shared by three girls, three pizzas shared by four people). Discussion also includes
an interpretation of remainders as a fraction (5.NF.3). Tape diagrams provide a linear model of these problems.
Moreover, students see that, by renaming larger units in terms of smaller units, division resulting in a fraction is similar
to whole number
division.

Topic B continues as students solve real world problems (5.NF.3) and generate story contexts for visual models. The
topic concludes with students making connections between models and equations while reasoning about their results
(e.g., between what
two whole numbers does the
answer lie?).
1 7= 7=
5 3=

In Topic C, students interpret finding a fraction of a set ( of 24) as multiplication of a whole number by a fraction ( × 24)
and use tape diagrams to support their understandings (5.NF.4a). This, in turn, leads students to see division by a whole
number as being equivalent to multiplication by its reciprocal. That is, division by 2, for example, is the same as
multiplication by . Students also use the commutative property to relate a fraction of a set to the Grade 4 repeated
addition interpretation of multiplication by a fraction. This offers opportunities for students to reason about various
strategies for multiplying fractions and whole numbers. Students apply their knowledge of a fraction of a set and
previous conversion experiences (with scaffolding from a conversion chart, if necessary) to find a fraction of a
measurement, thus converting a larger unit to an equivalent smaller unit (e.g., min = 20 seconds and 2 feet = 27
inches).
Interpreting numerical expressions opens Topic D as students learn to evaluate expressions with parentheses, such as 3
×(
) or × (7 + 9) (5.OA.1). They then learn to interpret numerical expressions, such as 3 times the difference
between and or two-thirds the sum of 7 and 9 (5.OA.2). Students generate word problems that lead to the same
calculation (5.NF.4a) such as, “Kelly combined 7 ounces of carrot juice and 5 ounces of orange juice in a glass. Jack
drank of the mixture. How much did Jack drink?” Solving word problems (5.NF.6) allows students to apply new
knowledge of fraction multiplication in context, and tape diagrams are used to model multi-step problems requiring the
use of addition, subtraction, and multiplication of fractions.
Topic E introduces students to multiplication of fractions by fractions—both in fraction and decimal form (5.NF.4a,
5.NBT.7). The topic starts with multiplying a unit fraction by a unit fraction, and progresses to multiplying two non-unit
fractions. Students use area models, rectangular arrays, and tape diagrams to model the multiplication. These familiar
models help students draw parallels between whole number and fraction multiplication, as well as solve word problems.
This intensive work with fractions positions students to extend their previous work with decimal-by-whole number
multiplication to decimal-by-decimal multiplication. Just as students used unit form to multiply fractional units by
wholes in Module 2 (e.g., 3.5 × 2 = 35 tenths × 2 ones = 70 tenths), they will connect fraction-by-fraction multiplication
to multiply fractional units‐by-fractional units (3.5 × 0.2 = 35 tenths × 2 tenths = 70 hundredths).

of a foot = × 12 inches

Express ft as inches.

1 foot = 12 inches

ft = (5 × 12) inches + ( × 12) inches
= 60 + 9 inches
= 69 inches

× 12

Reasoning about decimal placement is an integral part of these lessons. Finding fractional parts of customary
measurements and measurement conversion (5.MD.1) concludes Topic E. Students convert smaller units to fractions of
a larger unit (e.g., 6 inches = ft). The inclusion of customary units provides a meaningful context for many common
fractions ( pint = 1 cup, yard = 1 foot, gallon = 1 quart, etc.). This topic, together with the fraction concepts and skills
learned in Module 3, opens the door to a wide variety of application word problems (5.NF.6).
Students interpret multiplication in Grade 3 as equal groups, and in Grade 4 students begin understanding multiplication
as comparison. Here, in Topic F, students once again extend their understanding of multiplication to include scaling
(5.NF.5). Students compare the product to the size of one factor, given the size of the other factor (5.NF.5a) without
calculation (e.g., 486 × 1,327.45 is twice as large as 243 × 1,327.45 because 486 = 2 × 243). This reasoning, along with
the other work of this module, sets the stage for students to reason about the size of products when quantities are
multiplied by numbers larger than 1 and smaller than 1. Students relate their previous work with equivalent fractions to
interpreting multiplication by as multiplication by 1 (5.NF.5b). Students build on their new understanding of fraction
equivalence as multiplication by to convert fractions to decimals and decimals to fractions. For example,

is easily

renamed in hundredths as
using multiplication of . The word form of twelve hundredths will then be used to notate
this quantity as a decimal. Conversions between fractional forms will be limited to fractions whose denominators are
factors of 10, 100, or 1,000. Students will apply the concepts of the topic to real world, multi‐step problems (5.NF.6).
Topic G begins the work of division with both fractions and decimal fractions. Students use tape diagrams and number
lines to reason about the division of a whole number by a unit fraction and a unit fraction by a whole number (5.NF.7).
Using the same thinking developed in Module 2 to divide whole numbers, students reason about how many fourths are
in 5 when considering such cases as 5 ÷ . They also reason about the size of the unit when is partitioned into 5 equal
parts: ÷ 5. Using this thinking as a backdrop, students are introduced to decimal fraction divisors and use equivalent
fraction and place value thinking to reason about the size of quotients, calculate quotients, and sensibly place the
decimal in quotients (5.NBT.7).
The module concludes with Topic H, in which numerical expressions involving fraction-by-fraction multiplication are
interpreted and evaluated (5.OA.1, 5.OA.2). Students create and solve word problems involving both multiplication and
division of fractions and decimal fractions.
The Mid-Module Assessment is administered after Topic D, and the End-of-Module Assessment follows
Topic H.

Math Unit 4
Rigorous Curriculum Design Template
Unit : Multiplication and Division of Fractions and Decimal Fractions
Subject: Math
Grade/Course: Grade 5
Pacing: 38 days
Unit of Study: Unit : Multiplication and Division of Fractions and Decimal Fractions
Priority Standards: 5.NBT.7 5.NF.3 5.NF.4
5.NBT.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.

5.NF.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?

5.NF.4

Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a
fraction.
a.

Interpret the product of (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.)

Foundational Standards
4.NF.1

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

4.NF.2

Compare two fractions with different numerators and different denominators, e.g., by creating common
denominators or numerators, or by comparing to a benchmark fraction such as 1/2. Recognize that

comparisons are valid only when the two fractions refer to the same whole. Record the results of
comparisons with symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model.
4.NF.3

4.NF.4

Understand a fraction a/b with a > 1 as a sum of fractions 1/b.
a.

Understand addition and subtraction of fractions as joining and separating parts referring to the
same whole.

b.

Decompose a fraction into a sum of fractions with the same denominator in more than one way,
recording each decomposition by an equation. Justify decompositions, e.g., by using a visual
fraction model. Examples: 3/8 = 1/8 + 1/8 + 1/8 ; 3/8 = 1/8 + 2/8 ; 2 1/8 = 1 + 1 + 1/8 = 8/8 + 8/8 +
1/8.

Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.
a.

Understand a fraction a/b as a multiple of 1/b. For example, use a visual fraction model to represent
5/4 as the product 5 × (1/4), recording the conclusion by the equation 5/4 = 5 × (1/4).

b.

Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction
by a whole number. For example, use a visual fraction model to express 3 × (2/5) as 6 × (1/5),
recognizing this product as 6/5. (In general, n × (a/b) = (n × a)/b.)

c.

Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual
fraction models and equations to represent the problem. For example, if each person at a party will
eat 3/8 of a pound of roast beef, and there will be 5 people at the party, how many pounds of roast
beef will be needed? Between what two whole numbers does your answer lie?

4.NF.5

Express a fraction with denominator 10 as an equivalent fraction with denominator 100, and use this
technique to add two fractions with respective denominators 10 and 100. (Students capable of
generating equivalent fractions can generally develop strategies for adding fractions with unlike
denominators. However, addition and subtraction with unlike denominators generally is not a
requirement at this grade.) For example, express 3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

4.NF.6

Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100;
describe a length as 0.62 meters; locate 0.62 on a number line diagram.

Math Practice Standards:
MP.2
Reason abstractly and quantitatively. Students reason abstractly and quantitatively as they interpret
the size of a product in relation to the size of a factor, as well as interpret terms in a multiplication sentence as a
quantity and scaling factor. Then, students create a coherent representation of the problem at hand while attending
to the meaning of the quantities.

MP.4
Model with mathematics. Students model with mathematics as they solve word problems involving
multiplication and division of fractions and decimals, as well as identify important quantities in a practical situation
and map their relationships using diagrams. Students use a line plot to model measurement data and interpret their
results with respect to context of the situation, reflecting on whether results make sense, and possibly improve the
model if it has not served its purpose.
MP.5
Use appropriate tools strategically. Students use rulers to measure objects to the , and inch
increments, recognizing both the insight to be gained and limitations of this tool as they learn that the actual object
may not match the mathematical model precisely.

Concepts (What Students Need to Know)

“Unwrapped” Standards
Skills (What Students Need to Be Able to Do)

A fraction as division of the numerator by the
denominator

INTERPRET A fraction is division of the
numerator by the denominator (DOK -2)

Division of whole numbers with answers in the
form of fractions or mixed numbers

SOLVE problems involving division of whole
numbers with answers in the form of fractions or
mixed numbers (DOK-1)

Visual fraction models

USE visual fraction models or equations (DOK-1)

Multiply a fraction by a fraction or a whole number

APPLY and EXTEND previous understanding of
multiplication to multiply a fraction by a fraction
or whole number (DOK-1)

The product of a fraction and a whole number,
(a/b) × q equals a parts of a partition of q into b
equal parts

INTERPRET The product of a fraction and a whole
number, (a/b) × q equals a parts of a partition of
q into b equal parts (DOK-2)

Area model to represent multiplication of
fractions

USE area model to multiply fractions (DOK-1)
SHOW area is that same quantity as the product
of the side lengths (DOK-2)

Multiplication as scaling (resizing)

INTERPRET multiplication as scaling (DOK -2)

COMPARE size of product to one factor without
multiplying (DOK-2)
EXPLAIN why multiplying a given number by a
fraction greater than 1 results in a product
greater than the given number and why
multiplying a given number by a fraction less
than 1results in a product less than 1 (DOK -3)

Essential Questions

Big ideas
Students will understand that…

How do we multiply or divide fractions?
How can fractions be used to describe fair or equal
shares?
How can using diagrams help you to understand
fractions?
How can a number line be used to compare relative sizes
of fractions?
How does multiplying and dividing fractions relate to real
world problems?

●

Fractions can be expressed in models, graphs, and
equations

●

Prior knowledge of multiplication and division of
whole numbers can be applied to operations with
fractions

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Common Formative Mid and or PostAssessments

Lesson Exit Tickets for each lesson

Application Problem
Student Debriefs
Problem Set Data

Exit Ticket for each lesson

Type

Administere
d

Format

Mid –Module Assessment and
End-of-Module Assessment see
below

Standards Addressed

Mid-Module
Assessment Task

After Topic D

Constructed response with rubric

5.OA.1
5.OA.2
5.NF.3
5.NF.4a
5.NF.6
5.MD.1
5.MD.2

End-of-Module
Assessment Task

After Topic H

Constructed response with rubric

5.OA.1
5.OA.2
5.NBT.7
5.NF.3
5.NF.4a
5.NF.5
5.NF.6
5.NF.7
5.MD.1
5.MD.2

Performance Task *To be completed by grade level team)
Engaging Scenario: Let’s Party!
Your catering company is bidding on a job to plan an End of Year Party for 5th Grade. Given a budget of $250, you will
submit a party proposal for 30 guests that includes a budget spreadsheet, written description of the party and events,
menu, and an oral presentation.
Engaging Learning Experiences
Task 1: Given a recipe students will use their knowledge of fractions to modify the number of servings. (DOK-1)
Task 2: Students will use models/diagrams to represent or explain math concepts when responding to Journal
Prompts throughout the project. (DOK-2)
Task 3: Students will work collaboratively to research and select items to purchase and create a budget for their party.
(DOK-3)
Task 4: The students synthesize their work in the other tasks to create a summary of their Catering Company bid for
the party and present it to the class. (DOK-4)

Instructional Resources
Useful Websites:
Engage NY K-5 Curriculum overview and guiding documents:
https://www.engageny.org/resource/pre-kindergarten-grade-5-mathematics-curriculum-map-and-guiding-documents
Engage NY Grade 5 Resources:
https://www.engageny.org/resource/grade-5-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 5th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/5th.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
● Area models
● Number lines
● Tape diagrams

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: 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.

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 is important to note that the
scaffolds/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.
We encourage teachers to pay particular attention to the
manner in which knowledge is sequenced in A Story of
Units and to capitalize on that sequence when working
with special student populations. Most lessons contain a
suggested teaching sequence that moves from simple to
complex, starting, for example, with an introductory
problem for a math topic and building up inductively to
the general case encompassing multi-faceted ideas. By

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.

breaking down problems from simple to complex,
teachers can locate specific steps that students are
struggling with or stretch out problems for students who
desire a challenge.
Throughout A Story of Units, teachers are encouraged to
give classwork utilizing a “time frame” rather than a “task
frame.” Within a given time frame, all students are
expected to do their personal best, working at their
maximum potential. “Students, you have 10 minutes to
work independently.” Bonus questions are always ready
for accelerated students. The teacher circulates and
monitors the work, error-correcting effectively and
wisely. Some students will complete more work than
others. Neither above nor below grade level students are
overly praised or penalized. Personal success is what we
are striving for.
Another vitally important component for meeting the
needs of all students is the constant flow of data from
student work. A Story of Units provides daily tracking
through “exit tickets” for each lesson as well as mid- and
end-of-module assessment tasks to determine student
understanding at benchmark points. These tasks should
accompany teacher-made test items in a comprehensive
assessment plan. Such data flow keeps teaching practice
firmly grounded in student learning and makes
incremental forward movement possible. A culture of
“precise error correction” in the classroom breeds a
comfort with data that that is non-punitive and honest.
When feedback is provided with emotional neutrality,
students understand that making mistakes is part of the
learning process. “Students, for the next five minutes I
will be meeting with Brenda, Scott, and Jeremy. They did
not remember to rename the remainder in the tens place
as 10 ones in their long division on Question 7.”
Conducting such sessions then provides the teacher the
opportunity to quickly assess if students need to start at
a simpler level or just need more monitored practice now
that their eyes are opened to their mistake.
Good mathematics instruction, like any successful
coaching, involves demonstration, modeling, and lots of
intelligent practice. In math, just as in sports, skill is
acquired incrementally; as the student acquires greater
skill, more complexity is added and proficiency grows.
The careful sequencing of the mathematics and the many

scaffolds that have been designed into A Story of Units
makes it an excellent curriculum for meeting the needs of
all students, including those with special and unique
learning modes.

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-theycan-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-of-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

New or Recently Introduced
Terms
§ Decimal divisor (the number
that divides the whole and has
units of tenths, hundredths,
thousandths, etc.)
§ Simplify (using the largest
fractional unit possible to express
an equivalent fraction)
Familiar Terms and Symbols[1]
§ Conversion factor
§ Commutative property (e.g., 4 ×
= × 4)
§ Decimal fraction
§ Denominator (denotes the
fractional unit, e.g., fifths in 3
fifths, which is abbreviated to the
5 in )
§ Distribute (with reference to the
distributive property, e.g., in × 15
= (1 × 15) + ( × 15))
§ Divide, division (partitioning a
total into equal groups to show
how many units in a whole,
e.g., 5 ÷ = 25)
§ Equation (a statement that two
expressions are equal, e.g., 3 × 4 =

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
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

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.

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.

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 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 explicit directions with steps and
procedures enumerated. Guide students
through initial practice promoting
gradual independence. “I do, we do, you
do.”

6 × 2)
§ Equivalent fraction
§ Expression
§ Factors (numbers that are
multiplied to obtain a product)
§ Feet, mile, yard, inch, gallon,
quart, pint, cup, pound, ounce,
hour, minute, second
§ Fraction greater than or equal to
1 (e.g., , , an abbreviation for 3 + )
§ Fraction written in the largest
possible unit (e.g., or 1 three out
of 2 threes = )
§ Fractional unit (e.g., the fifth
unit in 3 fifths denoted by the
denominator 5 in )
§ Hundredth ( or 0.01)
§ Line plot
§ Mixed number ( , an
abbreviation for 3 + )
§ Numerator (denotes the count of
fractional units, e.g., 3 in 3 fifths
or 3 in )
§ Parentheses (symbols ( ) used
around a fact or numbers within an
equation or expression)
§ Quotient (the answer when one
number is divided by another)
§ Tape diagram (method for
modeling problems)
§ Tenth ( or 0.1)
§ Unit (one segment of a
partitioned tape diagram)
§ Unknown (the missing factor or
quantity in multiplication or
division)
§ Whole unit (any unit partitioned
into smaller, equally sized
fractional units)

[1]These are terms and symbols students have

Use alternative methods of delivery of
instruction such as recordings and videos
that can be accessed independently or
repeated if necessary.

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.

Scaffold complex concepts and provide
leveled problems for multiple entry
points.

Provide Multiple Means of Action and
Expression

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?’

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.

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.

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.

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

Provide Multiple Means of Engagement

Clearly model steps, procedures, and
questions to ask when solving.

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.

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

Teach students to ask themselves

seen previously.

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?

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.

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 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.

Set goals with the students regarding
next steps and what to focus on next.

Grade 5 Unit 5 (Module 5)
Addition and Multiplication with Volume and Area
OVERVIEW
In this 25-day module, students work with two- and three-dimensional figures. Volume is introduced to students
through concrete exploration of cubic units and culminates with the development of the volume formula for right
rectangular prisms. The second half of the module turns to extending students’ understanding of two-dimensional
figures. Students combine prior knowledge of area with newly acquired knowledge of fraction multiplication to
determine the area of rectangular figures with fractional side lengths. They then engage in hands-on construction of
two-dimensional shapes, developing a foundation for classifying the shapes by reasoning about their attributes. This
module fills a gap between Grade 4’s work with two-dimensional figures and Grade 6’s work with volume and area.
In Topic A, students extend their spatial structuring to three dimensions through an exploration of volume. Students
come to see volume as an attribute of solid figures and understand that cubic units are used to measure it (5.MD.3).
Using improvised, customary, and metric units, they build three-dimensional shapes, including right rectangular prisms,
and count units to find the volume (5.MD.4). By developing a systematic approach to counting the unit cubes, students
make connections between area and volume. They partition a rectangular prism into layers of unit cubes and reason
that the number of unit cubes in a single layer corresponds to the number of unit squares on a face. They begin to
conceptualize the layers themselves, oriented in any one of three directions, as iterated units. This understanding
allows students to reason about containers formed by nets, reasonably predict the number of cubes required to fill
them, and test their prediction by packing the container.
Concrete understanding of volume and multiplicative reasoning (5.MD.3) come together in Topic B as the systematic
counting from Topic A leads naturally to formulas for finding the volume of a right rectangular prism (5.MD.5). Students
solidify the connection between volume as packing and volume as filling by comparing the amount of liquid that fills a
container to the number of cubes that can be packed into it. This connection is formalized as students see that 1 cubic
centimeter is equal to 1 milliliter. Complexity increases as students use their knowledge that volume is additive to
partition and calculate the total volume of solid figures composed of non-overlapping, rectangular prisms. Word
problems involving the volume of rectangular prisms with whole number edge lengths solidify understanding and give
students the opportunity to reason about scaling in the context of volume. Topic B concludes with a design project that
gives students the opportunity to apply the concepts and formulas they have learned throughout Topics A and B to
create a sculpture of a specified volume composed of varied rectangular prisms with parameters given in the project
description.
In Topic C, students extend their understanding of area as they use rulers and set squares to construct and measure
rectangles with fractional side lengths and find their areas. Students apply their extensive knowledge of fraction
multiplication to interpret areas of rectangles with fractional side lengths (5.NF.4b) and solve real world problems

involving these figures (5.NF.6), including reasoning about scaling through contexts in which volumes are compared.
Visual models and equations are used to represent the problems through the Read-Draw-Write (RDW) protocol.
In Topic D, students draw two-dimensional shapes to analyze their attributes and use those attributes to classify them.
Familiar figures, such as parallelograms, rhombuses, squares, trapezoids, etc., have all been defined in earlier grades
and, in Grade 4, students have gained an understanding of shapes beyond the intuitive level. Grade 5 extends this
understanding through an in-depth analysis of the properties and defining attributes of quadrilaterals. Grade 4’s work
with the protractor is applied to construct various quadrilaterals. Using measurement tools illuminates the attributes
used to define and recognize each quadrilateral (5.G.3). Students see, for example, that the same process they used to
construct a parallelogram will also produce a rectangle when all angles are constructed to measure 90 . Students then
analyze defining attributes and create a hierarchical classification of quadrilaterals (5.G.4).

Math Unit 5
Rigorous Curriculum Design Template
Unit : Addition and Multiplication with Volume and Area
Subject: Math
Grade/Course: Grade 5
Pacing: 25 days
Unit of Study: Unit : Addition and Multiplication with Volume and Area

Priority Standards: 5.MD.3 5.MD.4 5.MD.5
5.MD.3

Recognize volume as an attribute of solid figures and understand concepts of volume measurement.
a.

A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of volume, and
can be used to measure volume.

b.

A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a
volume of n cubic units.

5.MD.4

Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.

5.MD.5

Relate volume to the operations of multiplication and addition and solve real world 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 non-overlapping right

rectangular prisms by adding the volumes of the non-overlapping parts, applying this technique to
solve real world problems.

Foundational Standards
3.MD.5

Recognize area as an attribute of plane figures and understand concepts of area measurement.
a. A square with side length 1 unit, called “a unit square,” is said to have “one square unit” of area, and
can be used to measure area.
b. A plane figure which can be covered without gaps or overlaps by n unit squares is said to have an
area of n square units.

4.MD.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.

4.MD.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 n one-degree angles is said to have an angle measure of n degrees.

4.MD.6

Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.

4.MD.7

Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the
angle measure of the whole is the sum of the angle measures of the parts. Solve addition and
subtraction problems to find unknown angles on a diagram in real world and mathematical problems,
e.g., by using an equation with a symbol for the unknown angle measure.

3.G.1

Understand that shapes in different categories (e.g., rhombuses, rectangles, and others) may share
attributes (e.g., having four sides), and that the shared attributes can define a larger category (e.g.,
quadrilaterals). Recognize rhombuses, rectangles, and squares as examples of quadrilaterals, and draw
examples of quadrilaterals that do not belong to any of these subcategories.

4.G.1

Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines.
Identify these in two-dimensional figures.

4.G.2

Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or

the presence or absence of angles of a specified size. Recognize right triangles as a category, and
identify right triangles.
5.NF.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.)

Math Practice Standards:
MP.1
Make sense of problems and persevere in solving them. Students work toward a solid understanding
of volume through the design and construction of a three-dimensional sculpture within given parameters.
MP.2
Reason abstractly and quantitatively. Students make sense of quantities and their relationships when
they analyze a geometric shape or real life scenario and identify, represent, and manipulate the relevant
measurements. Students decontextualize when they represent geometric figures symbolically and apply formulas.
MP.3
Construct viable arguments and critique the reasoning of others. Students analyze shapes, draw
conclusions, and recognize and use counterexamples as they classify two-dimensional figures in a hierarchy based on
properties.
MP.4
Model with mathematics. Students model with mathematics as they make connections between
addition and multiplication as applied to volume and area. They represent the area and volume of geometric figures
with equations (and vice versa), and represent fraction products with rectangular areas. Students apply concepts of
volume and area and their knowledge of fractions to design a sculpture based on given mathematical parameters.
Through their work analyzing and classifying two-dimensional shapes, students draw conclusions about their
relationships and continuously see how mathematical concepts can be modeled geometrically.
MP.6
Attend to precision. Mathematically proficient students try to communicate precisely with others.
They endeavor to use clear definitions in discussion with others and their own reasoning. Students state the meaning
of the symbols they choose, including using the equal sign (consistently and appropriately). They are careful about
specifying units of measure and labeling axes to clarify the correspondence with quantities in a problem. They
calculate accurately and efficiently express numerical answers with a degree of precision appropriate for the problem
context. In the elementary grades, students give carefully formulated explanations to each other. By the time they
reach high school, students have learned to examine claims and make explicit use of definitions.
MP.7 Look for and make use of structure. Students discern patterns and structures as they apply additive and
multiplicative reasoning to determine volumes. They relate multiplying two of the dimensions of a rectangular prism

to determining how many cubic units would be in each layer of the prism, as well as relate the third dimension to
determining how many layers there are in the prism. This understanding supports students in seeing why volume can
be computed as the product of three length measurements or as the product of one area by one length measurement.
Additionally, recognizing that volume is additive allows students to find the total volume of solid figures composed of
more than one non-overlapping right rectangular prism.

Concepts (What Students Need to Know)

“Unwrapped” Standards
Skills (What Students Need to Be Able to Do)

Volume is an attribute of solid figures

RECOGNIZE Volume as an attribute of solid
figures (DOK-1)

Concepts of volume measurement

UNDERSTAND Concepts of volume measurement
(DOK-1)

●

●

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

Cubic units (cubic centimeters, cubic inches,
cubic feet, etc.)
Volume of a right rectangular prism with wholenumber side lengths
o Pack with unit cubes
o Multiply height by area of base
o Three-fold whole number products as
volumes
o Volume formulas (V= L x W x H and V =
b x h)
Volume is additive

MEASURE volumes by counting unit cubes (DOK-1)
RELATE volume to multiplication and addition
(DOK-2)
SOLVE problems involving volume of a right
rectangular prism with whole-number side
lengths (DOK -1)
PACK (rectangular prism with cubes)
SHOW volume is the same as multiplying height x
area of base (DOK-2)
REPRESENT (Three-fold whole number products
as volumes)
APPLY (the formulas V= L x W x H and V = b x h)

(DOK-4)

Essential Questions

Big ideas

How do we use volume every day?
How can objects be represented and compared using
geometric attributes?
How are area and volume similar and different?
How do you represent the inside of a three-dimensional
figure?
Why is volume represented with cubic units and area
represented with square units?

The dimensions of an object determine its volume.
There are various strategies to determine volume.
That volume is measured in cubic units.

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Common Formative Mid and or PostAssessments

Lesson Exit Tickets for each lesson

Type

Administere
d

Application Problem
Student Debriefs
Problem Set Data

Format

Exit Ticket for each lesson

Mid –Module Assessment and
End-of-Module Assessment see
below

Standards Addressed

Mid-Module
Assessment Task

After Topic B

Constructed response with rubric

5.MD.3
5.MD.4
5.MD.5

End-of-Module
Assessment Task

After Topic D

Constructed response with rubric

5.NF.4b
5.NF.6
5.MD.3
5.MD.4
5.MD.5
5.G.3
5.G.4

Performance Task *(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 K-5 Curriculum overview and guiding documents:
https://www.engageny.org/resource/pre-kindergarten-grade-5-mathematics-curriculum-map-and-guiding-documents
Engage NY Grade 5 Resources:
https://www.engageny.org/resource/grade-5-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 5th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/5th.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
● Area model
● Centimeter cubes
● Centimeter grid paper
● Isometric dot paper
● Patty paper (measuring 5.5 in. 5.5 in.)
● Protractor
● Ruler
● Set square or right angle template
● Tape diagram

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: 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

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 is important to note that the

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’
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/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.
We encourage teachers to pay particular attention to the
manner in which knowledge is sequenced in A Story of
Units and to capitalize on that sequence when working
with special student populations. Most lessons contain a
suggested teaching sequence that moves from simple to
complex, starting, for example, with an introductory
problem for a math topic and building up inductively to
the general case encompassing multi-faceted ideas. By
breaking down problems from simple to complex,
teachers can locate specific steps that students are
struggling with or stretch out problems for students who
desire a challenge.
Throughout A Story of Units, teachers are encouraged to
give classwork utilizing a “time frame” rather than a “task
frame.” Within a given time frame, all students are
expected to do their personal best, working at their
maximum potential. “Students, you have 10 minutes to
work independently.” Bonus questions are always ready
for accelerated students. The teacher circulates and
monitors the work, error-correcting effectively and
wisely. Some students will complete more work than
others. Neither above nor below grade level students are
overly praised or penalized. Personal success is what we
are striving for.
Another vitally important component for meeting the
needs of all students is the constant flow of data from
student work. A Story of Units provides daily tracking
through “exit tickets” for each lesson as well as mid- and
end-of-module assessment tasks to determine student
understanding at benchmark points. These tasks should
accompany teacher-made test items in a comprehensive
assessment plan. Such data flow keeps teaching practice
firmly grounded in student learning and makes
incremental forward movement possible. A culture of
“precise error correction” in the classroom breeds a
comfort with data that that is non-punitive and honest.
When feedback is provided with emotional neutrality,

students understand that making mistakes is part of the
learning process. “Students, for the next five minutes I
will be meeting with Brenda, Scott, and Jeremy. They did
not remember to rename the remainder in the tens place
as 10 ones in their long division on Question 7.”
Conducting such sessions then provides the teacher the
opportunity to quickly assess if students need to start at
a simpler level or just need more monitored practice now
that their eyes are opened to their mistake.
Good mathematics instruction, like any successful
coaching, involves demonstration, modeling, and lots of
intelligent practice. In math, just as in sports, skill is
acquired incrementally; as the student acquires greater
skill, more complexity is added and proficiency grows.
The careful sequencing of the mathematics and the many
scaffolds that have been designed into A Story of Units
makes it an excellent curriculum for meeting the needs of
all students, including those with special and unique
learning modes.

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-theycan-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-of-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

New or Recently Introduced
Terms
§ Base (one face of a threedimensional solid—often thought
of as the surface on which the
solid rests)
§ Bisect (divide into two equal
parts)
§ Cubic units (cubes of the same
size used for measuring volume)
§ Height (adjacent layers of the
base that form a rectangular prism)
§ Hierarchy (series of ordered

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
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

Provide Multiple Means of
Representation

Model problem-solving sets with
drawings and graphic organizers (e.g.,

Model problem-solving sets with
drawings and graphic organizers (e.g.,

groupings of shapes)
§ Unit cube (cube whose sides all
measure 1 unit; cubes of the same
size used for measuring volume)
§ Volume of a solid (measurement
of space or capacity)
Familiar Terms and Symbols[1]
§ Angle (the union of two
different rays sharing a common
vertex)
§ Area (the number of square
units that covers a twodimensional shape)
§ Attribute (given quality or
characteristic)
§ Cube (three-dimensional figure
with six square sides)
§ Degree measure of an angle
(subdivide the length around a
circle into 360 arcs of equal
length; a central angle for any of
these arcs is called a one-degree
angle and is said to have angle
measure of 1 degree)
§ Face (any flat surface of a threedimensional figure)
§ Kite (quadrilateral with two
pairs of two equal sides that are
also adjacent; a kite can be a
rhombus if all sides are equal)
§ Parallel lines (two lines in a
plane that do not intersect)
§ Parallelogram (four-sided closed
figure with opposite sides that are
parallel and equal)
§ Perpendicular (two lines are
perpendicular if they intersect,
and any of the angles formed
between the lines are 90° angles)
§ Perpendicular bisector (line that
cuts a line segment into two equal
parts at 90°)
§ Plane (flat surface that extends

bar or tape
diagram), giving many
examples and visual displays.

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.

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 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 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.

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.

Scaffold complex concepts and provide
leveled problems for multiple entry
points.

Provide Multiple Means of Action and
Expression

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?’

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.

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.

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

Adjust numbers in calculations to suit
learner’s levels. For example, change 429

infinitely in all directions)
§ Polygon (closed figure made up
of line segments)
§ Quadrilateral (closed figure with
four sides)
§ Rectangle (parallelogram with
four 90° angles)
§ Rectangular prism (threedimensional figure with six
rectangular sides)
§ Rhombus (parallelogram with
four equal sides)
§ Right angle (angle formed by
perpendicular lines; angle
measuring 90°)
§ Right rectangular prism
(rectangular prism with only 90°
angles)
§ Solid figure (three-dimensional
figure)
§ Square units (squares of the
same size—used for measuring)
§ Three-dimensional figures (solid
figures)
§ Trapezoid (quadrilateral with at
least one pair of parallel sides)
§ Two-dimensional figures
(figures on a plane)

[1] These are terms and symbols students
have seen previously.

divided by 2 to 400
divided by 2 or 4 divided by 2.

divided by 2 to 400
divided by 2 or 4 divided by 2.

Provide Multiple Means of Engagement

Provide Multiple Means of Engagement

Clearly model steps, procedures, and
questions to ask when solving.

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.

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?

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.

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 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.

Set goals with the students regarding
next steps and what to focus on next.

Grade 5 Unit 6 (Module 6)
Problem Solving with the Coordinate Plane
OVERVIEW
In this 40-day module, students develop a coordinate system for the first quadrant of the coordinate plane and use it to
solve problems. Students use the familiar number line as an introduction to the idea of a coordinate and construct two
perpendicular number lines to create a coordinate system on the plane. They see that just as points on the line can be
located by their distance from 0, the plane’s coordinate system can be used to locate and plot points using two
coordinates. They then use the coordinate system to explore relationships between points, ordered pairs, patterns,
lines and, more abstractly, the rules that generate them. This study culminates in an exploration of the coordinate plane
in real world applications.
In Topic A, students come to realize that any line, regardless of orientation, can be made into a number line by first
locating zero, choosing a unit length, and partitioning the length-unit into fractional lengths as desired. They are
introduced to the concept of a coordinate as describing the distance of a point on the line from zero. As students
construct these number lines in various orientations on a plane, they explore ways to describe the position of points not
located on the lines. This discussion leads to the discovery that a second number line, perpendicular to the first, creates
an efficient, precise way to describe the location of these points. Thus, points can be located using coordinate pairs,
, by starting at the origin, travelling a distance of units along the -axis, and units along a line parallel to the
-axis. Students describe given points using coordinate pairs as well as use given coordinate pairs to plot points (5.G.1).
The topic concludes with an investigation of patterns in coordinate pairs along lines parallel to the axes, which leads to
the discovery that these lines consist of the set of points whose distance from the - or -axis is constant.
Students move in to plotting points and using them to draw lines in the plane in Topic B (5.G.1). They investigate
patterns relating the - and -coordinates of the points on the line and reason about the patterns in the ordered pairs,
laying important groundwork for Grade 6 proportional reasoning. Topic B continues as students use given rules (e.g.,
multiply by 2, then add 3) to generate coordinate pairs, plot points, and investigate relationships. Patterns in the
resultant coordinate pairs are analyzed, leading students to discover that such rules produce collinear sets of points.
Students next generate two number patterns from two given rules, plot the points, and analyze the relationships within
the sequences of the ordered pairs (5.OA.3). Patterns continue to be the focus as students analyze the effect on the
steepness of the line when the second coordinate is produced through an addition rule as opposed to a multiplication
rule (5.OA.2, 5.OA.3). Students also create rules to generate number patterns, plot the points, connect those points
with lines, and look for intersections.
Topic C finds students drawing figures in the coordinate plane by plotting points to create parallel, perpendicular, and
intersecting lines. They reason about what points are needed to produce such lines and angles, and then investigate the
resultant points and their relationships. Students also reason about the relationships among coordinate pairs that are

symmetric about a line (5.G.1).
Problem solving in the coordinate plane is the focus of Topic D. Students draw symmetric figures using both angle size
and distance from a given line of symmetry (5.G.2). Line graphs are also used to explore patterns and make predictions
based on those patterns (5.G.2, 5.OA.3). To round out the topic, students use coordinate planes to solve real world
problems.
Topic E provides an opportunity for students to encounter complex, multi-step problems requiring the application of
concepts and skills mastered throughout the Grade 5 curriculum. They use all four operations with both whole numbers
and fractions in varied contexts. The problems in Topic E are designed to be non-routine, requiring students to
persevere in order to solve them. While wrestling with complexity is an important part of Topic E, the true strength of
this topic is derived from the time allocated for students to construct arguments and critique the reasoning of their
classmates. After students have been given adequate time to ponder and solve the problems, two lessons are devoted
to sharing approaches and solutions. Students will partner to justify their conclusions, communicate them to others,
and respond to the arguments of their peers.
In this final topic of Module 6, and in fact, A Story of Units, students spend time producing a compendium of their
learning. They not only reach back to recall learning from the very beginning of Grade 5, but they also expand their
thinking by exploring such concepts as the Fibonacci sequence. Students solidify the year’s learning by creating and
playing games, exploring patterns as they reflect back on their elementary years. All materials for the games and
activities are then housed for summer use in boxes created in the final two lessons of the year.

Math Unit 6
Rigorous Curriculum Design Template
Unit : Problem Solving with the Coordinate Plane
Subject: Math
Grade/Course: Grade 5
Pacing: 40 days
Unit of Study: Unit : Problem Solving with the Coordinate Plane
Priority Standards: 5.G.1 5.G.2
5.G.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., -axis and -coordinate, -axis and -coordinate).

5.G.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.

Foundational Standards
4.OA.1

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

4.OA.5

Generate a number or shape pattern that follows a given rule. Identify apparent features of the pattern
that were not explicit in the rule itself. For example, given the rule “Add 3” and the starting number 1,
generate terms in the resulting sequence and observe that the terms appear to alternate between odd
and even numbers. Explain informally why the numbers will continue to alternate in this way.

4.MD.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 n one-degree angles is said to have an angle measure of n degrees.

4.MD.6

Measure angles in whole-number degrees using a protractor. Sketch angles of specified measure.

4.MD.7

Recognize angle measure as additive. When an angle is decomposed into non-overlapping parts, the
angle measure of the whole is the sum of the angle measures of the parts. Solve addition and
subtraction problems to find unknown angles on a diagram in real world and mathematical problems,
e.g., by using an equation with a symbol for the unknown angle measure.

4.G.1

Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines.
Identify these in two-dimensional figures.

5.NF.2

Solve word problems involving addition and subtraction of fractions referring to the same whole,
including cases of unlike denominators, e.g., by using visual fraction models or equations to represent
the problem. Use benchmark fractions and number sense of fractions to estimate mentally and assess
the reasonableness of answers. For example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing
that 3/7 < 1/2.

5.NF.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?

5.NF.6

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual
fraction models or equations to represent the problem.

5.NF.7c

Apply and extend previous understandings of division to divide unit fractions by whole numbers and
whole numbers by unit fractions.
c.

Solve real world problems involving division of a unit fractions by non-zero whole numbers and
division of whole numbers by unit fractions, e.g., by using visual fraction models and equations to
represent the problem. For example, how much chocolate will each person get if 3 people share 1/2
lb of chocolate equally? How many 1/3-cup servings are in 2 cups of raisins?

5.MD.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.

5.MD.5

Relate volume to the operations of multiplication and addition and solve real world and mathematical

problems involving volume.

Math Practice Standards:
MP.1
Make sense of problems and persevere in solving them. Students make sense of problems as they use
tape diagrams and other models, persevering to solve complex, multi-step word problems. Students check their work
and monitor their own progress, assessing their approach and its validity within the given context and altering their
method when necessary.
MP.2
Reason abstractly and quantitatively. Students reason abstractly and quantitatively as they interpret
the steepness and orientation of a line given by the points of a number pattern. Students attend to the meaning of
the values in an ordered pair and reason about how they can be manipulated in order to create parallel,
perpendicular, or intersecting lines.
MP.3
Construct viable arguments and critique the reasoning of others. As students construct a coordinate
system on a plane, they generate explanations about the best place to create a second line of coordinates. They
analyze lines and the coordinate pairs that comprise them, then draw conclusions and construct arguments about
their positioning on the coordinate plane. Students also critique the reasoning of others and construct viable
arguments as they analyze classmates’ solutions to lengthy, multi-step word problems.
MP.6
Attend to precision. Mathematically proficient students try to communicate precisely to others. They
endeavor to use clear definitions in discussion with others and in their own reasoning. These students state the
meaning of the symbols they choose, including using the equal sign, consistently and appropriately. They are careful
about specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. The
students calculate accurately and efficiently, expressing numerical answers with a degree of precision appropriate for
the problem context. In the elementary grades, students give carefully formulated explanations to each other. By
the time they reach high school, they have learned to examine claims and make explicit use of definitions.
MP.7
Look for and make use of structure. Students identify and create patterns in coordinate pairs and
make predictions about their effect on the lines that connect them. Students also recognize patterns in sets of
coordinate pairs and use those patterns to explain why a line is parallel or perpendicular to an axis. They use
operational rules to generate coordinate pairs and, conversely, generalize observed patterns within coordinate pairs
as rules.

Concepts (What Students Need to Know)
●

●

Ordered pairs
o x-coordinate
o y-coordinate

Coordinate system
o Coordinate plane
o Axes (x-axis and y-axis)
o Origin
o Quadrants

“Unwrapped” Standards
Skills (What Students Need to Be Able to Do)
●
●

●
●

GRAPH (ordered pairs on a coordinate plane)
(DOK-2)
UNDERSTAND (DOK-1)
o x-coordinate indicates distance from the
origin in the direction of the x-axis
o y-coordinate indicates distance from the
origin in the direction of the y-axis
INTERPRET (coordinate values in context) (DOK2)
DEFINE (coordinate system) (DOK-1)
o Coordinate plane
o X-axis and y-axis
o Origin
o Quadrants

Essential Questions

Big ideas

How do we graph ordered pairs?
How are number lines related to coordinate planes?
How does the coordinate system show relationships
between two sets of data or numbers?
How are coordinate grids helpful in organizing
information?
What is the relationship between the numbers from
different axes on a coordinate grid?
How do you interpret the data you have graphed?

Graph points on the coordinate plane to solve realworld and mathematical problems.

Assessments
Common Formative PreAssessments

Progress Monitoring Checks –
“Dipsticks”

Common Formative Mid and or PostAssessments

Lesson Exit Tickets for each lesson

Application Problem
Student Debriefs
Problem Set Data

Exit Ticket for each lesson

Type
Mid-Module
Assessment Task

Administere
d
After Topic B

Format
Constructed response with rubric

Mid –Module Assessment and
End-of-Module Assessment see
below

Standards Addressed
5.OA.2
5.OA.3
5.G.1

End-of-Module
Assessment Task

After Topic D

Constructed response with rubric

5.OA.2
5.OA.3
5.G.1
5.G.2

Performance Task (*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 K-5 Curriculum overview and guiding documents:
https://www.engageny.org/resource/pre-kindergarten-grade-5-mathematics-curriculum-map-and-guiding-documents
Engage NY Grade 5 Resources:
https://www.engageny.org/resource/grade-5-mathematics
Eureka Math Module PDFs:
http://greatminds.net/maps/math/module-pdfs
North Carolina 5th Grade Standards Unpacked:
http://www.ncpublicschools.org/docs/acre/standards/common-core-tools/unpacking/math/5th.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
●
●
●
●

Ruler
Protractor
Set square
Tape diagrams

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: 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

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 is important to note that the
scaffolds/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

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’
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.

criteria. Rather, they provide students with choices in
how they access content and demonstrate their
knowledge and ability.
We encourage teachers to pay particular attention to the
manner in which knowledge is sequenced in A Story of
Units and to capitalize on that sequence when working
with special student populations. Most lessons contain a
suggested teaching sequence that moves from simple to
complex, starting, for example, with an introductory
problem for a math topic and building up inductively to
the general case encompassing multi-faceted ideas. By
breaking down problems from simple to complex,
teachers can locate specific steps that students are
struggling with or stretch out problems for students who
desire a challenge.
Throughout A Story of Units, teachers are encouraged to
give classwork utilizing a “time frame” rather than a “task
frame.” Within a given time frame, all students are
expected to do their personal best, working at their
maximum potential. “Students, you have 10 minutes to
work independently.” Bonus questions are always ready
for accelerated students. The teacher circulates and
monitors the work, error-correcting effectively and
wisely. Some students will complete more work than
others. Neither above nor below grade level students are
overly praised or penalized. Personal success is what we
are striving for.
Another vitally important component for meeting the
needs of all students is the constant flow of data from
student work. A Story of Units provides daily tracking
through “exit tickets” for each lesson as well as mid- and
end-of-module assessment tasks to determine student
understanding at benchmark points. These tasks should
accompany teacher-made test items in a comprehensive
assessment plan. Such data flow keeps teaching practice
firmly grounded in student learning and makes
incremental forward movement possible. A culture of
“precise error correction” in the classroom breeds a
comfort with data that that is non-punitive and honest.
When feedback is provided with emotional neutrality,
students understand that making mistakes is part of the
learning process. “Students, for the next five minutes I
will be meeting with Brenda, Scott, and Jeremy. They did
not remember to rename the remainder in the tens place

as 10 ones in their long division on Question 7.”
Conducting such sessions then provides the teacher the
opportunity to quickly assess if students need to start at
a simpler level or just need more monitored practice now
that their eyes are opened to their mistake.
Good mathematics instruction, like any successful
coaching, involves demonstration, modeling, and lots of
intelligent practice. In math, just as in sports, skill is
acquired incrementally; as the student acquires greater
skill, more complexity is added and proficiency grows.
The careful sequencing of the mathematics and the many
scaffolds that have been designed into A Story of Units
makes it an excellent curriculum for meeting the needs of
all students, including those with special and unique
learning modes.

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-theycan-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-of-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

New or Recently Introduced
Terms
§ Axis (fixed reference line for
the measurement of coordinates)
§ Coordinate (number that
identifies a point on a plane)
§ Coordinate pair (two numbers
that are used to identify a point on
a plane; written ( , ) where
represents a distance from 0 on the
-axis and represents a distance
from 0 on the -axis)
§ Coordinate plane (plane
spanned by the -axis and -axis in
which the coordinates of a point
are distances from the two
perpendicular axes)
§ Ordered pair (two quantities
written in a given fixed order,
usually written as ( , ))
Origin (fixed point from which
coordinates are measured; the point
at which the -axis and -axis
§ intersect, labeled (0, 0) on the
coordinate plane)
§ Quadrant (any of the four equal

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
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

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.

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.

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 direct instruction for vocabulary
with visual or concrete representations.

Use explicit directions with steps and

Use explicit directions with steps and

areas created by dividing a plane by
an -axis and -axis)
Familiar Terms and Symbols[1]
§ Angle (union of two different rays
sharing a common vertex)
§ Angle measure (number of degrees
in an angle)
§ Degree (unit used to measure
angles)
§ Horizontal (parallel to the -axis)
§ Line (two-dimensional object that
has no endpoints and continues on
forever in a plane)
§ Parallel (two lines in a plane that
do not intersect)
§ Perpendicular (two lines are
perpendicular if they intersect, and
any of the angles formed between
the lines are 90-degree angles)
§ Point (zero-dimensional figure that
satisfies the location of an ordered
pair)
§ Rule (procedure or operation(s)
that affects the value of an ordered
pair)
§ Vertical (parallel to the -axis)

[1] These are terms and symbols students
have seen previously.

procedures enumerated. Guide students
through initial practice promoting
gradual independence. “I do, we do, you
do.”

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.

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.

Scaffold complex concepts and provide
leveled problems for multiple entry
points.

Provide Multiple Means of Action and
Expression

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?’

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.

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.

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.

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

Provide Multiple Means of Engagement

Clearly model steps, procedures, and
questions to ask when solving.

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).

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.

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?

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.

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 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.

Set goals with the students regarding
next steps and what to focus on next.

Appendix A Performance Task

Performance task is to be completed in conjunction with Unit 5. The task presented below has been adapted from the
following source:
Buck Institute for Education (BIE) – http://bie.org/
Using the BIE project based learning search tool at : http://bie.org/project_search

http://wveis.k12.wv.us/teach21/public/project/Guide.cfm?upid=3510&tsele1=2&tsele2=106

Project as Adapted from : Teach21 Project Based Learning Let’s Party! Sixth Grade
Title: Let’s Party!
Project Idea: Your catering company is bidding on a job to plan a year-end party for 5th grade. Given
a budget of $250, you will submit a party proposal for 30 guests that includes a budget spreadsheet,
written description of party and events, menu, and an oral presentation.
Entry Event: The classroom will be transformed into a party, with mylar balloons, decorations, and
streamers. Teacher will explain what services are requested of the catering company. The company
winning the bid will provide a demonstration party for the class.
Content Standards & Objectives:
Common Core
Standards

Identified Learning Target

Evidence of
Success in
Achieving
Identified Learning
Target

5.NF.2
5.NF.3
5.NF.4

The student will solve real-world problems
using operations and number systems.

Successful
completion of
teacher-set criteria

on:
Recipe Activity
Party Proposal
Rubric

Foundation
Standard
4.NF.6

The student will convert between fractions
and decimals in real-world problems.

Successful
completion of
teacher-set criteria
on:
Party Proposal
Rubric
Journal Prompts
Math Journal
Rubric

5.NBT.7

The student will add,subtract, multiply and
divide fractions to the hundredths to create a
budget and justify their reasoning in writing.

Successful
completion of
teacher-set criteria
on:
Party Proposal
Rubric
Journal Prompts
Math Journal
Rubric

21st Century Skills
21st Century
Skills

Learning Skills &
Technology Tools

Teaching Strategies Evidence of
Culminating Activity Success

Effective
oral Student presents
and
written thoughts, ideas, and
communication conceptual
understanding efficiently,
accurately and in a
compelling manner and
enhances the oral or
written presentation
through the use of
technology.

The teacher will
assist students with
presentation
preparation.

Effective
oral Student uses advanced
and
written features and utilities of
communication spreadsheet software, to
perform calculations and
to organize, analyze and
report data.

The teacher will
provide the budget
spreadsheet template
and information to
access formulas.

Successful
completion of
teacher-set
criteria on:

The teacher will
assist students in
analyzing
tasks/supplies
necessary to
complete proposal.

Successful
completion of
teacher-set
criteria on:

Critical Thinking
and Problem
Solving

Student engages in a
problem solving process
that divides complex
problems into simple
parts in order to devise
solutions.

Successful
completion of
teacher-set
criteria on:
Party Proposal
Rubric
Presentation
Rubric

Party Proposal
Rubric

Party Proposal
Rubric

Critical Thinking
and Problem
Solving

Collaboration
and Leadership:

Student uses multiple
technology tools for
gathering information in
order to solve problems,
make informed
decisions, and present
and justify the solutions.

The teacher will give
students the
opportunity to use
technology to gather
information.

Successful
completion of
teacher-set
criteria on:

Student manages
emotions and behaviors,
engages in collaborative
work assignments
requiring compromise,
and demonstrates
flexibility by assuming
different roles and
responsibilities within
various team structures.

The teacher will
provide
supervision while
students are working
in groups.

Successful
completion of
teacher-set
criteria on:

Party Proposal
Rubric

Group
Observation
Checklist
Peer
Collaboration
Rubric

Performance Objectives:
Know:
Effect multiplying and dividing a number by a number 0, 1 and values between 0 and 1 have on a
number.
Relationships among fractions and decimals..
How to solve real-world problems using operations and number systems.
Do:
Convert between fractions and decimals.
Analyze and solve real-world problems with whole numbers.
Analyze and solve real-world problems with decimals.
Analyze and solve real-world problems with fractions.
Use advance features and utilities of spreadsheet software to perform calculations.

Driving Question:
Applying mathematical standards, how can you plan and budget for a end of year Grade 5 party,
while working within a fixed budget?

Assessment Plan:
Math Journal Rubric – Prompts are completed and assessed throughout the project.
Recipe Activity – Recipe will be modified after students learn how to multiply fractions.
Group Observation Checklist – Observations will be made throughout the project to assess teams’
ability to complete tasks and work cooperatively.
Presentation Rubric – Assessment use to guide practice presentations and judge their final
presentation
Party Proposal Rubric – Assessment used to assess all other aspects of their final presentation.

Major Group Products:
Party Proposal Rubric
Budget Spreadsheet
Presentation Rubric
Major Individual Projects:
Recipe Activity
Journal Prompts
Math Journal Rubric
Peer Collaboration Rubric
Assessment and Reflection:
Rubric(s) I Will Use:
Collaboration

Peer Collaboration Rubric

Written Communication

Party Proposal Rubric
Math Journal Rubric

Oral Communication

Presentation Rubric

Other Classroom Assessments For Learning:
Peer Evaluation

Peer Collaboration Rubric

Checklists/Observations

Group Observation Checklist

Reflections:
Student

Student Reflection Evaluation

Teacher

Teacher Reflection Evaluation

Resources:
Technology:
Chromebooks with Internet access and Google Sheets,Calculators
Internet websites:
http://www.orientaltrading.com
http://www.shindig.com
http://www.celebrateexpress.com
http://www.netgrocer.com
Materials:
Party Requirements
Party Proposal Rubric
Team Contract
Journal Prompts
Math Journal Rubric
Budget Spreadsheet
Group Observation Checklist

Recipe Activity
Student Reflection Evaluation
Presentation Rubric
Teacher Reflection Evaluation
Portfolio folders
Party catalogs
Materials for presentations (i.e. markers, poster board, construction paper, tape, glue, scissors)
Party decorations (i.e. mylar balloons, streamers)

Manage the Project
Prior to Project:
Students will be introduced to the concept of project-based learning prior to and during the
experience. The teacher will need to explain Team Contracts that include group norms as well as
project expectations.
The teacher will have several party planning catalogs available to groups to use during the project.
The classroom will be decorated as a party. Decorations could include mylar balloons, confetti,
streamers, banners and signs.
During the Project:
The Project Storyboard will be the guide through the project. This includes the individual and team
projects that students must complete. It also includes when students will be assessed throughout the
project.
Teacher will make a presentation to the class to launch the project. She/he will explain the party,
budget, and services that will be required. The teacher will later explain that the winning company will
plan a party for the class.
Students will be divided into their teams and teacher will review what their task is. The teams will
name their catering company and plan their party based on a theme of their choice. Students will be
responsible for writing a Team Contact and then dividing up tasks necessary to complete the project.
Ideas for team contracts will be shared during whole class discussion. Through class brainstorming,
students develop a Know/Need to Know chart to assess what knowledge they know and need to gain
to complete project. This information will be written on board and will remain there for the duration of
the project for future reference. This information will assess their understanding for the project and
process.

Students will be given assessment rubrics, and Party Requirements with deadlines to lead them
through the project. The teacher will use the Group Observation Checklist to help guide teams
through the process. Refer to the Project Storyboard.
Students will use Chromebooks or computers in the computer lab to work on their Budget
Spreadsheet, description of Party Proposal, and recipes. Students will use websites listed under
resource section to assist them in finding prices of party supplies and food.
The teacher will provide whole class review of multiplying fractions prior to modifying recipes. This
instruction will include pictorial representations of multiplying fractions to show what happens when a
fraction is multiplied by another fraction or a mixed number. Following this instruction, students will
individually complete the Recipe Activity and respond to Journal Prompts. Students can then modify
their recipes to accommodate the number of guests attending the party.
Students will respond to a variety of Journal Prompts throughout the project. Students will be
assessed using the Math Journal Rubric.
The catering companies will have time to practice prior to their final presentation. Students and
teacher will view their presentation and discuss what was effective and what improvements can be
made to the presentation.
After all presentations and rubrics are tallied, the winning catering company will be announced. Each
company will receive a letter that will emphasize their positive aspects of their party and presentation.
It will also announce if they won the bid. The winning company will present a “mini” party for their
class. They may bring in sample food, decorations and/or do an activity just like the party they
planned.
Classroom Management:
Teams will keep all work (i.e. project requirements, contracts, checklists, documentation) in a folder
that will be stored in the classroom.
Small group lessons will be taught in the corner of the room to assist a team when additional help is
needed with math concepts.
Differentiated Instruction:
During the project, students may be given information about a catering company who has made a bid
proposal of $200. This information will be in the form of a letter to the catering company. Students
must decide how they compete with this company. They may modify their budget or keep their budget
and sell their idea of a better party that costs more money.
While completing the Recipe Activity, students can be challenge to modify the recipe to serve 45
servings (1 1⁄2 times the recipe) or 24 servings (4/5 of the recipe).
Teams can also be challenged with dietary restrictions of party guests. For example, teams may have
to modify their menus due to a guest’s food allergy to dairy products or peanuts.

Students who need additional support will be given assistance with such tasks as entering formulas
into spreadsheet, and modifying recipes as needed.
Students can use their individual interests in selecting and developing their party theme. Students
may select their presentation styles to best sell their party ideas. Students can create Power Points,
make posters, create sample invitations and decorations, play music, or demonstrate a game or
activity

Assessment:
Throughout the project, students will be assessed through Journal Prompts and Recipe Activity. The
teacher will also assess group progress through Group Observation Checklist. Teams will participate
in a practice presentation prior to their final presentation. Each team will make an oral presentation of
their final proposal which will be assessed through the Presentation Rubric.
Project Evaluation:
Students will complete a Student Reflection Evaluation after all presentations have been completed.
Students will have the opportunity to share their thoughts and brainstorm in groups how the project
could be improved. Students will also complete a Peer Collaboration Rubric, which each member of
the company will evaluate the other members’ contributions. The teacher will complete a Teacher
Reflection Evaluation, which will allow reflection on the entire project and note areas to improve.

Party Requirements
Catering Company: _______________________
Budget: $250

Number of Guests: 30 boys/girls

Theme: ____________________________________________________

Required Budget Items:
Food (cost to purchase food or ingredients to make food)
Decorations
Consumables: table coverings/napkins/plates/cups/silverware
Entertainment/Activities
Miscellaneous Expenses/Favors

Party Proposal must include:
Budget spreadsheet (expense sheets, summary sheet with percentage of each budget
category)
Menu of food to be served – at least 2 complete recipes with modification for number of
guests
Description of party – entertainment/activities, decorations, and food

Journal Prompts
Let’s Party!

1. Draw a model of multiplying: fraction by fraction
fraction by mixed number
fraction by whole number

2. Explain what happens to the product when a fraction is multiplied by a fraction.

3. How did you modify your budget while working on your project?
4. Briefly describe steps to plan a birthday party within a budget.
5. Explain all mathematical skills/concepts your team used to complete this project .

Name ________________________
MATH JOURNAL RUBRIC
CATEGORY
Diagrams and
Sketches
(if applicable)

4

3

2

1

Diagrams and/or
sketches are clear
and greatly add to
the reader's
understanding of
the procedure(s).

Diagrams and/or
sketches are clear
and easy to
understand.

Diagrams and/or
sketches are
somewhat difficult
to understand.

Diagrams and/or
sketches are
difficult to
understand or are
not used.

Mathematical
Concepts

Explanation shows
complete
understanding of
the mathematical
concepts used to
solve the
problem(s).

Explanation shows
substantial
understanding of
the mathematical
concepts used to
solve the
problem(s).

Explanation shows
some
understanding of
the mathematical
concepts needed to
solve the
problem(s).

Explanation shows
very limited
understanding of
the underlying
concepts needed to
solve the
problem(s) OR is
not written.

Mathematical
Terminology and
Notation

Correct terminology
and notation are
always used,
making it easy to
understand what
was done.

Correct terminology
and notation are
usually used,
making it fairly easy
to understand what
was done.

Correct terminology
and notation are
used, but it is
sometimes not easy
to understand what
was done.

There is little use, or
a lot of
inappropriate use,
of terminology and
notation.

Neatness and
Organization

The work is
presented in a neat,
clear, organized
fashion that is easy
to read.

The work is
presented in a neat
and organized
fashion that is
usually easy to
read.

The work is
presented in an
organized fashion
but may be hard to
read at times.

The work appears
sloppy and
unorganized. It is
hard to know what
information goes
together.

Strategy/Procedures Typically, uses an

Typically, uses an
efficient and
effective strategy to
effective strategy to solve the
solve the
problem(s).
problem(s).

Sometimes uses an Rarely uses an
effective strategy to effective strategy to
solve problems, but solve problems.
does not do it
consistently.

Explanation

Explanation is
detailed and clear.

Explanation is clear. Explanation is a
little difficult to
understand, but
includes critical
components.

Modified from RubiStar created by Mrs. Koch

Explanation is
difficult to
understand and is
missing several
components OR
was not included.

Recipe Activity
Name _______________________
Modify the following recipe to make 18 servings and 108 servings.
Buttermilk Brownies with Frosting
18 Servings 108
Servings

Ingredients
2
2
1
¼
1
1
1
2
½
1½
¼
3
3
2¼
½
¾

cups all-purpose flour
cups sugar
teaspoon baking soda
teaspoon salt
cup margarine or butter
cup unsweetened cocoa powder
cup water
eggs
cup buttermilk
teaspoon vanilla
cup margarine or butter
tablespoons unsweetened cocoa powder
tablespoons buttermilk
cups sifted powdered sugar
teaspoon vanilla
cup of coarsely chopped pecans (optional)

Directions:
In a mixing bowl, combine flour, sugar, baking soda, and salt. Set aside.
In a medium saucepan, combine the 1 cup margarine or butter, the water, and the 1/3 cup unsweetened
cocoa powder. Bring mixture just to boil, stirring constantly. Remove from heat. Add the chocolate mixture
to dry ingredients and beat with an electric mixer on medium to high speed till thoroughly combined. Add
eggs, the ½ cup buttermilk, and the 1 ½ teaspoon vanilla. Beat for 1 minute (batter will be thin.)

Pour the batter into a greased and floured 15X10X1-inch baking pan. Bake in a 350 degree oven about 25
minutes or till a toothpick inserted near the center comes out clean.
Meanwhile, for frosting, in a medium saucepan combine the ¼ cup margarine or butter, the 3 tablespoons
unsweetened cocoa powder, and the 3 tablespoons buttermilk. Bring to boiling. Remove from heat. Add
powdered sugar and the ½ teaspoon vanilla. Beat till smooth. Stir in chopped pecans, if desired. Pour warm
frosting over the warm brownies, spreading evenly. Cool in pan on a wire rack. Cut into bars. Makes 36.

Peer Collaboration Evaluation Rubric

Student Name:

________________________________________

Directions: Please accurately evaluate each member of your catering company by writing the
number of the description that best describes the member.
CATEGORY 4
3
2
1
Contributions
Routinely
Usually
Sometimes
Rarely provides
provides useful provides useful provides useful useful ideas
ideas when
ideas when
ideas when
when
participating in participating in participating in participating in
the group and the group and the group and in the group and in
in classroom
in classroom
classroom
classroom
discussion. A discussion. A discussion. A
discussion. May
definite leader strong group
satisfactory
refuse to
who
member who group member participate.
contributes a tries hard!
who does what
lot of effort.
is required.
Quality of Work Provides work Provides high Provides work
Provides work
of the highest quality work.
that occasionally that usually
quality.
needs to be
needs to be
checked/redone checked/redone
by other group by others to
members to
ensure quality.
ensure quality.
Attitude
Never is
Rarely is
Occasionally is Often is publicly
publicly critical publicly critical publicly critical of critical of the
of the project of the project the project or the project or the
or the work of or the work of work of other
work of other
others. Always others. Often members of the members of the
has a positive has a positive group. Usually group. Often has
attitude about attitude about has a positive
a negative
the task(s).
the task(s).
attitude about
attitude about
the task(s).
the task(s).
Focus on the
Consistently
Focuses on the Focuses on the Rarely focuses
task
stays focused task and what task and what
on the task and
on the task and needs to be
needs to be
what needs to
what needs to done most of done some of
be done. Lets
be done. Very the time. Other the time. Other others do the
self-directed. group
group members work.
members can must sometimes
count on this nag, prod, and
person.
remind to keep

this person ontask.

Preparedness

Working with
Others

Brings needed
materials to
class and is
always ready
to work.

Almost always
brings needed
materials to
class and is
ready to work.

Almost always
brings needed
materials but
sometimes
needs to settle
down and get to
work .
Almost always Usually listens Often listens to,
listens to,
to, shares,
shares with, and
shares with,
with, and
supports the
and supports supports the
efforts of others,
the efforts of
efforts of
but sometimes is
others. Tries to others. Does not a good team
keep people
not cause
member.
working well
"waves" in the
together.
group.

Often forgets
needed
materials or is
rarely ready to
get to work.

Rarely listens to,
shares with, and
supports the
efforts of others.
Often is not a
good team
player.

This rubric uses criteria from the peer collaboration rubric developed by WVDE Office of Instruction.

Student Reflection Evaluation
Name:
Project Name:
What is the most important
thing you learned during this
project?
What do you wish the class had
spent more time on?
What do you wish the class had
spent less time on?
Were there any assignments (or
parts of assignments) you
didn’t understand? Provide
details?
Was there a part of the project
you didn’t enjoy? Why?
What could be added to make
this a better project?
Additional Comments:

Directions: Rate each of the following by place a check mark under D: Disagree, N: Neutral, or A: Agree
D N A
Overall, I did an outstanding job on this project.
(Think about personal contributions and meeting
deadlines.)

I learned important ideas about using
mathematics in the Let’s Party project.
I enjoyed the process and project.
I worked effectively as a team member.
My team worked effectively together to produce
the final product.
Modified from Neil Reger and Rody Boonchuoy

Teacher Reflection Evaluation
Name:
Project Name:

What is the most important
thing you learned during this
project?
What do you wish the class had
spent more time on?
What do you wish the class had
spent less time on?
Were there any assignments (or
parts of assignments) students
didn’t understand? Provide
details?
Was there a part of the project
students didn’t enjoy? Why?
What could be added to make
this a better project?
Additional Comments:

Modified from Neil Reger and Rody Boonchuoy

Company Name: ______________________ Date: _____________

Period: ____

Team Contract

Team Members:___________________________

___________________________

___________________________

___________________________

We, ___________________________________ (team name), are committed to work on this project for the
duration of this assignment. We have agreed to the following terms:

1.If a group member misses class, __________________________________________________

2. If a group member absent on the day that the project or presentation is due, then

3. If a group member does not fulfill their roles and responsibilities, then the group may

4. If a group member does not understand their responsibilities or information, then they are to

5. Other: ______________________________________________________________________

6. Other: ______________________________________________________________________

______________________________________________________________________________

Contact Information:

NAME

TELEPHONE

EMAIL

I certify that I have thoroughly read this team created contract, and I will follow the rules written above.

NAME (printed)

SIGNATURE

DATE

Party Proposal
Rubric

Written
description of
party

Modified
recipes

Below Standard

At Standard

Knowledge → Comprehension

Application → Analysis

Abov

Evaluati

● Company does not include all parts of proposal
(decorations, food, activities)
● Description is very vague and unclear to reader.

● Company includes all parts of the proposal (decorations, food,
and activities)
● Description has minimal details.

● Company Includes all parts o
● Description is very detailed.
● Party is appropriate for end

1……………………………………………………..5

6………………………………………………………………10

11……………………………………………

● Modified only one recipe.
● Did not modified recipes for the number of guests
● Modified recipes with three or more
computational errors.

● Modified at least two recipes
● Modified recipes for the number of guests with one or two
computational errors.

● Modified more than two rec
● Accurately modified recipes
(no computational errors)

1……………………………………………………..5

6………………………………………………………………10

11……………………………………………

● One or more expenditures are omitted from the
budget.

● All of the expenditures are inserted in the budget.

● Very detailed list of all expen
These include decorations, fo

1……………………………………………………..5

6………………………………………………………………10

11……………………………………………

● More than one function is not correct set to find
cost, subtotal without shipping/handling, total
cost, and complete budget cost.
● Team needed much assistance to correctly insert
formulas.

● Functions are correctly set to find cost, subtotal without
shipping/handling, total cost, and complete budget cost.
● Team needed some assistance to correctly insert formula.

● Functions are set to find cos
total cost, and complete bud
● Team completed spreadshee

1…………………………………………………….5

6………………………………………………………………10

11……………………………………………

Budget
Completion

Spreadsheet
Functions

Presentation

Below Standard

At Standard

Rubric

Knowledge → Comprehension

Application → Analysis

Physical
Attributes

Oral & Verbal
Skills

●
●
●
●

Student dresses appropriately for the presentation.
Student maintains proper body language.
Student maintains eye contact with audience
Student refrains from fidgeting, hiding behind objects,
playing with objects, etc.
● Student faces audience.

● In addition to the At Standar
● Student dresses to enhance
● Student uses body language
presentation.
● Student uses physical space
purpose of the presentation

4………………………………………………………………6

7………………………………………………

●
●
●
●

●
●
●
●

Student uses minimum of oral fillers (uh, ok, etc.)
Student pronounces words correctly and in Standard English.
Student speaks loudly and clearly.
Student speaks at a pace and in a tone that allows clear
communication to the audience.
● Text displayed during the presentation is free of spelling,
usage or mechanical errors.
● Student possesses notes but does not read from them.
4………………………………………………………………6

●
●
●
●
●

● Student does not provide preview/review.
● Student does not provide clear and definable
opening and closing.
● Student does not have all required materials ready.
● Student has not practiced presentation.

●
●
●
●

In addition to At Standard crite

1……………………………………………………..3

4………………………………………………………………6

7………………………………………………

● Student uses visuals to aid in presentation of idea
that distract audience from the content and
purpose of presentation.

● Student uses visuals to aid in their presentation of ideas that
does not distract audience from the content and purpose of
the presentation.

In addition to At Standard crite

1……………………………………………………..3

4………………………………………………………………6

7………………………………………………

● Student does not provide appropriate oral
responses to audience questions, concerns,
comments.
● Student does not adapt the presentation based on
questions, concerns or comments from audience.

● Student provides appropriate oral responses to audience
questions, concerns, comments.
● Student makes minor modifications to the presentation
based on questions, concerns or comments from audience.

In addition to At Standard crite

Student uses oral fillers (uh, ok, etc.)
Student pronounces words incorrectly.
Student does not speak loudly and clearly.
Student uses tone and pace that obscures
communication.
● Student reads from notes.

Student provides preview and review of main ideas.
Student provides clear and definable opening and closing.
Student has all required materials ready for use.
Student has practiced order of presentation.

Technical
Attributes

Response to
Audience

Evaluati

● Student does not dress appropriately.
● Student does not maintain proper body language.
● Student does not maintain eye contact with
audience
● Student fidgets, hides behind objects, and plays
with objects, etc.
● Student does not face audience.
1……………………………………………………..3

1……………………………………………………..3

Organization
& Structure

Abov

In addition to the At Standar
Student modifies pronunciat
Student modulates volume a
Student modulates pace to e
Student uses slang, jargon or
presentation.
● Student speaks from memor
notes or cards.
7………………………………………………

● Student creates an opening t
audience) and a closing that

● Student uses advanced featu
software, creates web-enabl
presentation , and uses aud
webpage design software, et
presentation.

● Student incorporates audien
into the presentation.
● Student displays willingness
script/plan and modify prese

1……………………………………………………..3

4………………………………………………………………6

Modified from WVDE Office of Instruction

Let’s Party
Project Storyboard

7………………………………………………

Stage 1
Launch the Project
Entry Event
Know/Need to Know Chart

Stage 2
Budget Development
Research expenses for
project – Internet/catalogs

Discuss assessment rubrics

Budget Spreadsheet

Assign teams

Percent of budget of
categories

Develop team contract
Name catering company

Stage 3
Teach/Learn/Assess
Instruction on multiplying
fractions/mixed numbers

P
Recipe activity
Find recipes for party

D
bi

Journal prompts

Jo
Journal prompts

Stage 5

Stage 6

Stage 7

Practice Presentations

Team Meetings/Review
Presentations

Final Presentations

Practice oral presentations

M

Present party proposals
Meet with team leaders to
review oral presentations

Peer evaluations

Journal prompts

Reflection evaluations
Teacher reflection
Distribute notification letters
about bid

Appendix B – Three Representative CFA’s

Beginning – (Exit Ticket – to be used as Pre-Assessment before Lesson is taught)
Enagage NY Grade 5 Module 3 Topic B Lesson 3

Middle – (Mid- Module Assessment Task) from Engage NY Grade 5 Module 3
Name _

Date _

1. Lila collected the honey from 3 of her beehives. From the first hive she collected gallon of honey. The last two
hives yielded gallon each.
a. How many gallons of honey did Lila collect in all? Draw a diagram to support your answer.

b. After using some of the honey she collected for baking, Lila found that she only had gallon of honey left. How
much honey did she use for baking? Support your answer using a diagram, numbers, and words.

c.

With the remaining gallon of honey, Lila decided to bake some loaves of bread and several batches of cookies
for her school bake sale. The bread needed gallon of honey and the cookies needed gallon. How much
honey was left over? Support your answer using a diagram, numbers, and words.

d. Lila decided to make more baked goods for the bake sale. She used lb less flour to make bread than to make
cookies. She used lb more flour to make cookies than to make brownies. If she used lb of flour to make the
bread, how much flour did she use to make the brownies? Explain your answer using a diagram, numbers, and
words.

Mid-Module Assessment Task
Standards Addressed

Topics A–B

Understand place value.
5.NF.1

Add and subtract fractions with unlike denominators (including mixed numbers) by
replacing given fractions with equivalent fractions in such a way as to produce an
equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4
= 8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.)

5.NF.2

Solve word problems involving addition and subtraction of fractions referring to the same
whole, including cases of unlike denominators, e.g., by using visual fraction models or
equations to represent the problem. Use benchmark fractions and number sense of
fractions to estimate mentally and assess the reasonableness of answers. For example,
recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Evaluating Student Learning Outcomes
A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing understandings that
students develop on their way to proficiency. In this chart, this progress is presented from left (Step 1) to right (Step
4). The learning goal for each student is to achieve Step 4 mastery. These steps are meant to help teachers and
students identify and celebrate what students CAN do now and what they need to work on next.

A Progression Toward Mastery

Assessment
Task Item
and
Standards
Assessed

1(a)
5.NF.1

STEP 1
Little evidence of
reasoning without
a correct answer.

STEP 2
Evidence of some
reasoning without
a correct answer.

(1 Point)

(2 Points)

The student shows
little evidence of clear
reasoning and
understanding,
resulting with an
incorrect answer.

The student shows
evidence of beginning
to understand addition
fractions with unlike
denominators, but the
answer is incorrect.

STEP 3
Evidence of some
reasoning with a
correct answer or
evidence of solid
reasoning with an
incorrect answer.
(3 Points)

STEP 4
Evidence of solid
reasoning with a
correct answer.

The student has the
correct answer, but is
unable to show
evidence accurately
using diagrams,
numbers, and/or
words.

The student correctly:

Or, the student shows
evidence of correctly
modeling adding of
fractions with unlike
denominators, but
resulted with an
incorrect answer.

1(b)
5.NF.1
5.NF.2

The student shows
little evidence of using
a correct strategy and
understanding,
resulting in the wrong
answer.

The student shows
evidence of beginning
to understand
subtracting fractions
with unlike
denominators, but is
unable to obtain the
correct answer.

The student has the
correct answer, but the
model either omitted
or is unable to show
evidence accurately
using diagrams,
numbers, and/or
words.
Or, the student shows
evidence of correctly
modeling subtracting
fractions with unlike
denominators but
resulted with an
incorrect answer.

(4 Points)

▪ Calculates gal,
gal,
gal, gal,
or equivalent.

▪ Illustrates the
answer clearly in
words, numbers,
and a diagram.

The student correctly:

▪ Calculates or
gal.

▪ Illustrates the
answer clearly in
words, numbers,
and a diagram.

1(c)
5.NF.1
5.NF.2

The student shows
little evidence of using
a correct strategy and
understanding,
resulting in the wrong
answer.

The student shows
evidence of beginning
to understand portions
of the solution, such as
attempting to add
and and then subtract
the result from , but is
unable to obtain the
correct answer.

The student has the
correct answer, but the
model is either
omitted, or the student
is unable to show
evidence accurately
using diagrams,
numbers, and/or
words.
Or, the student shows
evidence of correctly
modeling adding and
subtracting fractions
with unlike
denominators, but
resulted in an incorrect
answer.

1(d)
5.NF.1
5.NF.2

The student shows
little evidence of using
correct strategies,
resulting in the wrong
answer.

The student shows
evidence of beginning
to understand at least
some of the steps
involved, but is unable
to obtain the correct
answer.

The student correctly:

▪ Calculates gal or
equivalent fraction,
such as gal.

▪ Models

and

, or
alternatively models
using
words, numbers,
and a diagram.

The student has the
correct answer, but the
student does not show
sound reasoning.

The student correctly:

Or, the student
demonstrates all steps
using appropriate
models, but resulted in
an incorrect answer.

▪ Diagrams and uses

▪ Calculates lb as the
amount of flour
used for brownies.
words and numbers
to clearly explain the
solution.

END – (End-of- Module Assessment Task) Engage NY Grade 5 Module 3
Name _

Date _

1. On Sunday, Sheldon bought
kg of plant food. He used
kg on his strawberry plants and used kg for his tomato
plants.
a. How many kilograms of plant food did Sheldon have left? Write one or more equations to show how you
reached your answer.

b. Sheldon wants to feed his strawberry plants 2 more times and his tomato plants one more time. He will use the
same amounts of plant food as before. How much plant food will he need? Does he have enough left to do so?
Explain your answer using words, pictures, or numbers.

2. Sheldon harvests the strawberries and tomatoes in his garden.
a. He picks
kg less strawberries in the morning than in the afternoon. If Sheldon picks
kg in the morning,
how many kilograms of strawberries does he pick in the afternoon? Explain your answer using words, pictures,
or equations.

b. Sheldon also picks tomatoes from his garden. He picked 5 kg, but 1.5 kg were rotten and had to be thrown
away. How many kilograms of tomatoes were not rotten? Write an equation that shows how you reached your
answer.

c. After throwing away the rotten tomatoes, did Sheldon get more kilograms of strawberries or tomatoes? How
many more kilograms? Explain your answer using an equation.

End-of-Module Assessment Task
Standards Addressed

Topics A–D

Understand place value.
5.NF.1

Add and subtract fractions with unlike denominators (including mixed numbers) by
replacing given fractions with equivalent fractions in such a way as to produce an
equivalent sum or difference of fractions with like denominators.

5.NF.2

Solve word problems involving addition and subtraction of fractions referring to the same
whole, including cases of unlike denominators, e.g., by using visual fraction models or
equations to represent the problem. Use benchmark fractions and number sense of
fractions to estimate mentally and assess the reasonableness of answers.

Evaluating Student Learning Outcomes
A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing understandings that
students develop on their way to proficiency. In this chart, this progress is presented from left (Step 1) to right (Step
4). The learning goal for each student is to achieve Step 4 mastery. These steps are meant to help teachers and
students identify and celebrate what students CAN do now and what they need to work on next.

A Progression Toward Mastery

Assessment
Task Item
and
Standards
Assessed

1(a)
5.NF.1
5.NF.2

1(b)
5.NF.1
5.NF.2

2(a)
5.NF.1
5.NF.2

STEP 1
Little evidence of
reasoning without
a correct answer.

STEP 2
Evidence of some
reasoning without
a correct answer.

(1 Point)

(2 Points)

The work shows little
evidence of conceptual
or procedural strength.

The student was
unable to make sense
of the problem in any
intelligible way.

The solution is
incorrect and shows
little evidence of
understanding of the
need for like units.

STEP 3
Evidence of some
reasoning with a
correct answer or
evidence of solid
reasoning with an
incorrect answer.
(3 Points)

STEP 4
Evidence of solid
reasoning with a
correct answer.

The student obtains
the incorrect answer
and has trouble
manipulating the units
or setting up the
problem.

The student obtains
the correct answer but
does not show an
equation or does not
obtain the correct
answer through a very
small calculation error.
The part–whole
thinking is completely
accurate.

The answer is correct,
and the student
displays complete
confidence in applying
part–whole thinking to
a word problem with
fractions, giving the
correct answer of
or
.

The student’s solution
is incorrect and, though
showing signs of real
thought, is not
developed or does not
connect to the story’s
situation.

The student has the
correct answer to the
first question, but fails
to answer the second
question. Or, the
student has reasoned
through the problem
well, setting up the
equation correctly but
making a careless
error.

The student correctly:

The student shows
evidence of beginning
to understand addition
fractions with unlike
denominators, but
cannot apply that
knowledge to this
part–whole
comparison.

The student calculates
correctly and sets up
the part–whole
situation correctly, but
fails to write a
complete statement.
Or, the student fully
answers the question
but makes one small

The student is able to
apply part–whole
thinking to correctly
answer
and
explains the answer
using words, pictures,
or numbers.

(4 Points)

▪ Calculates that
Sheldon needs
kg of plant food.

▪ Notes that

is

more than
,
so Sheldon does not
have enough.

calculation error that is
clearly careless, such as
copying a number
wrong.

2(b)
5.NF.1
5.NF.2

2(c)
5.NF.1
5.NF.2

The solution is
incorrect and shows no
evidence of being able
to work with decimal
fractions and fifths
simultaneously.

The student shows
evidence of recognizing
how to convert
fractions to decimals or
decimals to fractions,
but fails to do so
correctly.

The student calculates
correctly, but may be
less than perfectly clear
in stating his or her
solution. For example,
“The answer is ,” is
not a clearly stated
solution.

The student gives a
correct equation and
correct answer of

The solution is
incorrect and shows
little evidence of
understanding of
fraction comparison.

The student may have
compared correctly but
calculated incorrectly
and/or does not
explain the meaning of
his or her numerical
solution in the context
of the story.

The student may have
compared correctly,
but calculated
incorrectly and/or does
not explain the
meaning of his or her
numerical solution in
the context of the
story.

The student correctly:

kg or
kg and
explains the answer
using words, pictures,
or numbers.

▪ Responds that the
garden produced
more strawberries.

▪ Responds that there
were
kg or 2.1
kg more
strawberries.
▪ Gives equation such
as
.

Appendix C – Three Representative Model Lessons
Example 1 – Engage New York Grade 5 Module 3 – Addition and Subtraction of Fractions
Topic B: Making Like Units Pictorially
Lesson 3: Add fractions with unlike units using the strategy of creating equivalent fractions.

Lesson 3
Objective: Add fractions with unlike units using the strategy of creating
equivalent fractions.
Suggested Lesson Structure
Fluency Practice

(12 minutes)

■ Application Problem

(5 minutes)

Concept Development

(33 minutes)

■ Student Debrief
Total Time

(10 minutes)
(60 minutes)

Fluency Practice (12 minutes)
▪ Sprint: Equivalent Fractions 5.NF.1

(8 minutes)

▪ Adding Like Fractions 5.NF.1

(2 minutes)

▪ Rename the Fractions 5.NF.3

(2 minutes)

Sprint: Equivalent Fractions (8 minutes)
Materials: (S) Equivalent Fractions Sprint
Note: Students generate common equivalent fractions mentally and with automaticity (i.e., without performing the

indicated multiplication).

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:
Rather than name the fraction, draw it,
and ask students to write the
corresponding equation on personal
white boards. Use brackets to indicate
the addends.

Adding Like Fractions (2 minutes)
Note: This fluency activity reviews adding like units and lays the
foundation for today’s task of adding unlike units.
T:

Let’s add fractions mentally. Say answers as whole numbers
when possible.

T:
S:

____?
.

T:
S:

____?
.

T:
S:

____?
.

T:
S:

____?
1.

T:
S:

____?
2.

Continue and adjust to meet student needs. Use a variety of fraction combinations.

Rename the Fractions (2 minutes)

Materials: (S) Personal white board
Note: This fluency activity is a quick review of generating equivalent fractions, which students use as a strategy to add
unlike units during today’s Concept Development.
T:

(Write .) Rename the fraction by writing the largest units possible.

S:

(Write .)

T:

(Write .) Try this problem.

S:

(Write .)

Continue with the following possible sequence:

6
12

3
9

2
6

4
6

6
9

2
8

3
12

4
16

12
16

9
12

6
8

Application Problem (5 minutes)
One ninth of the students in Mr. Beck’s class list red as their favorite color. Twice as many students call blue their
favorite, and three times as many students prefer pink. The rest name green as their favorite color. What fraction of
the students say green or pink is their favorite color?

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
Students working above grade level
may enjoy the challenge of an
extension problem. If time permits,
have one of the students model the
extension problem on the board and
share the solution with the class.

Extension: If 6 students call blue their favorite color, how many students are in Mr. Beck’s class?

Concept Development (33 minutes)
Materials: (S) Personal white board, 2 pieces of " × " paper per student (depending on how the folding is
completed before drawing the rectangular array model)
T:

(Write 1 adult + 3 adults.) What is 1 adult plus 3 adults?

S:

4 adults.

T:

1 fifth plus 3 fifths?

S:

4 fifths.

T:

We can add 1 fifth plus 3 fifths because the units are the same.
1 fifth + 3 fifths = 4 fifths.

.
T:

(Write 1 child + 3 adults.) What is 1 child plus 3 adults?
NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Folding paper is a concrete strategy
that helps build conceptual
understanding. This helps ease the
hardest part of using a rectangular
fraction model—recognizing the
original fractions once the horizontal
lines are drawn. Help students see
and

by pointing and

showing the following:

▪

.

▪

.

S:

We can’t add children and adults.

T:

Why is that? Talk to your partner about that.

S:

(Share.)

T:

I heard Michael tell his partner that children and adults are not
the same unit. We must replace unlike units with equivalent
like units to add. What do children and adults have in
common?

S:

They are people.

T:

Let’s add people, not children and adults. Say the addition
sentence with people.

S:

1 person + 3 people = 4 people.

T:

Yes. What about 1 one plus 4 ones?

S:

5 ones.

Problem 1:
T:

S:

(Write
.) Can I add 1 half plus 1 fourth? Discuss with your
partner. (Circulate and listen.) Pedro, could you share your
thoughts?
I cannot add 1 half plus 1 fourth until the units are the same. We need to find like units.

T:

Let’s first make like units by folding paper. (Lead students through the process of folding as shown.)

T:

Now, let’s make like units by drawing. (Draw a rectangular fraction model.) How many units will I have if I

S:

partition 1 whole into smaller units of one half each?
2 units.

T:

(Partition the rectangle vertically into 2 equal units.)
One half tells me to select how many of the 2 units?

S:

One.

T:

S:

Let’s label our unit with and shade in one part. Now,
let’s draw another whole rectangle. How many equal
parts do I divide this whole into to make fourths?
Four.

T:

(Partition the rectangle horizontally into 4 equal units.) One fourth tells me to shade how many units?

S:

One.

T:

Let’s label our unit with and shade in one part. Now, let’s partition our 2 wholes into the same size units.

S:

(Draw horizontal lines on the model and 1 vertical line on the model.) What fractional unit have we made
for each whole?
Eighths.

T:

How many shaded units are in ?

S:

Four.

T:

That’s right; we have 4 shaded units out of 8 total units. (Change the label from to .) How many units are
shaded on the model?

S:

Two.

T:

Yes, 2 shaded parts out of 8 total parts. (Change the label from to .) Do our models show like units now?

S:

Yes!

T:

Say the addition sentence now using eighths as our common denominator, or common unit.

S:

4 eighths + 2 eighths = 6 eighths.

T:

We can make larger units within . Tell your partner how you might do that.

S:

6 and 8 can both be divided by 2. 6 ÷ 2 = 3 and 8 ÷ 2 = 4. The fraction is .  We can make larger units of 2
each. 3 twos out of 4 twos. That’s 3 out of 4 units or 3 fourths.  is partitioned into 6 out of 8 smaller units.
It can be made into 3 out of 4 larger, equal pieces by grouping in 2s.
1 half + 1 fourth = 4 eighths + 2 eighths = 6 eighths = 3 fourths.
.

Problem 2:
In this problem, students can fold a paper again to transition into drawing, or start directly with drawing. This is a simple
problem involving two unit fractions, such as Problem 1. The primary purpose is to reinforce understanding of what is
occurring to the units within a very simple context. Problem 3 moves forward to address a unit fraction plus a non-unit
fraction.
T:
S:

T:
S:
T:
S:
T:
S:

Do our units get larger or smaller when we create like
units? Talk to your partner.
The units get smaller. There are more units, and they
are definitely getting smaller.  The units get smaller.
It is the same amount of space, but more parts.  We
have to cut them up to make them the same size.
 We can also think how 1 unit will become 6 units.
That’s what is happening to the half.
Let’s draw a diagram to solve the problem and verify
your thinking.
(Draw.)
Did the half become 3 smaller units and each third
become 2 smaller units?
Yes!
Tell me the addition sentence.
2 sixths + 3 sixths = 5 sixths.
.

Problem 3:
T:

When we partition a rectangle into thirds, how many units do we have in all?

S:

3.

T:

(Partition thirds vertically.) How many of those units are we
shading?
S:

2.

T:

(Shade and label 2 thirds.) To show 1 fourth, how many units
draw?

S:

4.

T:

(Make a new rectangle of the same size and partition fourths
horizontally.)

T:

How many total units does this new rectangle have?

do we

S:
T:

4.
(Shade and label the new rectangle.)

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:
For students who are confused about
adding the parts together, have them
cut out the parts of the second model
and place them inside the first. For
example, as shown in the drawings
below, have them cut out the three
one-twelfths and add them to the
model with , as if a puzzle. Have
them speak the sentence, “8 twelfths
plus 3 twelfths equals 11 twelfths.”
Repeat until students can visualize
this process without the extra step.

T:

Let’s make these units the same size. (Partition the
rectangles so the units are equal.)

T:

What is the fractional value of 1 unit?

S:

1 twelfth.

T:

How many twelfths are equal to 2 thirds?

S:

8 twelfths.

T:

(Mark

on the rectangle.) How many twelfths are equal to

?
S:

3 twelfths.

T:

(Mark on the rectangle.) Say the addition sentence now
using twelfths as our like unit or denominator.
8 twelfths plus 3 twelfths equals 11 twelfths.

S:

.
T:

Read with me. 2 thirds + 1 fourth = 8 twelfths + 3 twelfths =
11 twelfths.

T:

With your partner, review the process we used to solve
step by step. Partner A goes first, and then partner B. Draw an
area model to show how you make equivalent fractions to add

unlike units.

Problem 4:
Note: This problem adds the complexity of finding the sum of two non-unit
fractions, both with the numerator of 2. Working with fractions with common
numerators invites healthy reflection on the size of fifths as compared to
thirds. Students can reason that, while there are the same number of units
(2), thirds are larger than fifths because the whole is broken into 3 parts
instead of 5 parts. Therefore, there are more in each part. Additionally, it can
be reasoned that 2 thirds is larger than 2 fifths because when fifteenths are
used for both, the number of units in 2 thirds (10) is more than the number
used in 2 fifths (6).
This problem also presents an opportunity to remind students about the
importance of attending to precision (MP.6). When comparing fractions, care
is taken to talk about the same whole amount as demonstrated by the
rectangle. Such attention to precision also leads students to understand that
2 thirds of a cup is not larger than 2 fifths of a gallon.
Problem 5:
T:

(Write

) Work with your partner to solve this problem.

S:

(Work.) 2 sevenths + 2 thirds = 6 twenty-firsts + 14 twenty= 20 twenty-firsts.

firsts

.

Problem Set (10 minutes)
Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For some classes, it
may be appropriate to modify the assignment by specifying which problems they work on first. Some problems do not
specify a method for solving. Students should solve these problems using the RDW approach used for Application
Problems.

Student Debrief (10 minutes)
Lesson Objective: Add fractions with unlike units using the strategy of creating equivalent fractions.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.
Invite students to review their solutions for the Problem Set. They should check work by comparing answers with a

partner before going over answers as a class. Look for misconceptions or misunderstandings that can be addressed in
the Debrief. Guide students in a conversation to debrief the Problem Set and process the lesson.

T:

For one minute, go over the answers to Problem 1
your partner. Don’t change your work.

S:

(Work together.)

T:

Now, let’s correct errors together. I will say the
problem; you will say the answer. Problem 1(a).
plus 1 third is…?

S:

5 sixths.

Continue with Problems 1(b–f). Then, give students about
minutes to correct their errors.
T:

Analyze the following problems. How are they
▪

Problems 1 (a) and (b)

▪

Problems 1 (a) and (c)

▪

Problems 1 (b) and (d)

▪

Problems 1 (d) and (f)

with

addition
1 half

2
related?

S:

(Discuss.)

T:

Steven noticed something about Problems 1 (a)
Please share.

and (b).

S:

The answer to (b) is smaller than (a) since you are
only to . Both answers are less than 1, but (a) is

adding
much

closer to 1. Problem (b) is really close to
because

MP.7

would be .

T:

Kara, can you share what you noticed about
Problems 1(d) and (f)?

S:

I noticed that both problems used thirds and
sevenths. But the numerators in (d) were 1, and
numerators in (f) were 2. Since the numerators
doubled, the answer doubled from 10 twenty20 twenty-firsts.

T:

I am glad to hear you are able to point out

the
firsts to

relationships between different problems.
T:

Share with your partner what you learned how to do today.

S:

(Share.)

T:

(Help students name the objective: We learned how to add fractions that have unlike units using a rectangular
fraction model to create like units.)

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you assess the
students’ understanding of the concepts that were presented in the lesson today and plan more effectively for future
lessons. You may read the questions aloud to the students.
Lesson 3 – Sprint A

Lesson 3 – Sprint B

Lesson 3 – Problem Set
Name _

Date _

1. Draw a rectangular fraction model to find the sum. Simplify your answer, if possible.
a.

b.

c.

d.

e.

f.

Solve the following problems. Draw a picture and write the number sentence that proves the answer. Simplify your
answer, if possible.
2. Jamal used yard of ribbon to tie a package and yard of ribbon to tie a bow. How many yards of ribbon did Jamal
use?

3. Over the weekend, Nolan drank quart of orange juice, and Andrea drank quart of orange juice. How many quarts
did they drink together?

4. Nadia spent of her money on a shirt and of her money on new shoes. What fraction of Nadia’s money has been
spent? What fraction of her money is left?

Exit Ticket Lesson 3
Name

Date _

Solve by drawing the rectangular fraction model.

1.

2. In one hour, Ed used of the time to complete his homework and of the time to check his email. How much time
did he spend completing homework and checking email? Write your answer as a fraction. (Extension: Write the
answer in minutes.)

Lesson 3 Homework
Name

Date _

1. Draw a rectangular fraction model to find the sum. Simplify your answer, if possible.

a.

b.

c.

d.

e.

f.

Solve the following problems. Draw a picture, and write the number sentence that proves the answer. Simplify your
answer, if possible.
2. Rajesh jogged mile, and then walked mile to cool down. How far did he travel?

3. Cynthia completed of the items on her to-do list in the morning and finished of the items during her lunch break.
What fraction of her to-do list is finished by the end of her lunch break?
(Extension: What fraction of her to-do list does she still have to do after lunch?)

4. Sam read of her book over the weekend and of it on Monday. What fraction of the book has she read? What
fraction of the book is left?

Example 2 – Engage New York Grade 5 Module 3 – Addition and Subtraction of Fractions
Topic B: Making Like Units Pictorially

Lesson 4
Objective: Add fractions with sums between 1 and 2.
Suggested Lesson Structure
Fluency Practice

(8 minutes)

■ Application Problems

(7 minutes)

Concept Development

(35 minutes)

■ Student Debrief
Total Time

(10 minutes)
(60 minutes)

Fluency Practice (8 minutes)
▪ Adding Fractions to Make One Whole 4.NF.3a

(4 minutes)

▪ Skip-Counting by Yard 5.MD.1

(4 minutes)

Adding Fractions to Make One Whole (4 minutes)

Note: This fluency activity is a quick mental exercise of part–part–whole understanding as it relates to fractions.
NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
Depending on the group of students,
consider supporting them visually by
making fraction cards that show circles
divided into fourths, fifths, tenths, etc.
Flash the corresponding card while
naming the fraction. English language
learners will have a visual support to
accompany language, and students
working below grade level can see how
many more to make one whole.

T:

T:

I will name a fraction. You say a fraction with the same
denominator so that together our fractions add up to 1 whole.
For example, if I say 1 third, you say 2 thirds.
or 1
whole. Say your answer at the signal.
1 fourth? (Signal.)

S:

3 fourths.

T:

1 fifth? (Signal.)

S:

4 fifths.

T:

2 tenths? (Signal.)

S:

8 tenths.

Continue with the following possible sequence:
1
3

3
5

1
2

5
10

6
7

3
8

Skip-Counting by Yard (4 minutes)
Note: This skip-counting fluency activity prepares students for success with addition and subtraction of fractions
between 1 and 2.
NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
Periodically challenge students working
above grade level to rename each
fraction of a yard as a number of feet.

T:

Let’s count by yard. (Rhythmically point up until a change is
desired. Show a closed hand and then point down. Continue,
mixing it up.)

S:

yard, yard, 1 yard (stop), yard (stop), 1 yard, 1 yards, 1
yards, 2 yards (stop), 1 yards, 1 yards, 1 yard (stop).

Continue sequence going up to and beyond 3 yards, paying careful
attention when crossing over whole number units.

Application Problem (7 minutes)
Leslie has 1 liter of milk in her fridge to drink today. She drank liter of milk for breakfast and liter of milk for dinner.
How much of a liter did Leslie drink during breakfast and dinner?
(Extension: How much of a liter of milk does Leslie have left to drink with her dessert? Give your answer as a fraction of
liters and as a decimal.)

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
It can be helpful to English language
learners to have others model speech
to describe the models they draw. If
appropriate, select an English language
learner to help make the drawing for
the class.

T:

Let’s read the problem together.

S:

(Read chorally.)

T:

What is our whole?

S:

1 liter.

T:

Tell your partner how you might solve this problem.

S:

(Discuss.)

T:

(Select a student to draw a model for this problem.) I see that Joe has a great model to help us solve this
problem. Joe, please draw your picture for us on the board.

S:

(Draw.)

T:

Thank you, Joe. Let’s say an addition expression that represents this word problem.

S:

2 fifths plus 1 half.

T:

Why can’t we add these two fractions?

S:

They are different.  They have different denominators.  The units are different. We must find a like unit
between fifths and halves.  We can use equal fractions to add them.  The fractions will look different, but
they will still be the same amount.

T:

Joe found like units from his drawing. How many units are inside his rectangle?

S:

10.

T:

That means we will use 10 as our denominator, or our named unit, to solve this problem. Say your addition
sentence now using tenths.

S:

4 tenths plus 5 tenths equals 9 tenths.

T:

Good. Please say a sentence about how much milk Leslie drank for breakfast and dinner to your partner.

S:

Leslie drank

T:

With words, how would you write 9 tenths as a
decimal?

S:

Zero point nine.

T:

Now, we need to solve the extension question. How
much milk will Leslie have available for dessert? Tell
your partner how you solved this.

S:

I know Leslie drank liter of milk so far. I know she
has 1 whole liter, which is 10 tenths. 9 tenths plus 1 tenth equals 10 tenths, so Leslie has 1 tenth liter of milk
for her dessert.

liter of milk for breakfast and dinner.

Note: Students solve this Application Problem involving addition of fractions with unlike denominators, using visual
models as learned in Lesson 3.

Concept Development (35 minutes)
Materials: (S) Personal white board

Problem 1: a.
T:

b.

(Write Problem 1(a) on the board.) When you see this problem,
can you estimate the answer? Will it be more or less than 1? Talk
with your partner.

S:
T:

The answer is less than 1 because and are both less than . So, if two fractions that are each less than are
added together, they will add up to a fraction less than 1 whole.
(Write Problem 1(b) on the board.) Now, look at this problem.
Estimate the answer.

S:

(Discuss.)

T:

I overheard Camden say the answer will be more than 1 whole.
Can you explain why you think so?

S
T:

is more than 1 half and it’s added to 1 half; we will have a sum
than 1 whole.
What stops us from simply adding?

S:

The units are not the same.

T:

(Draw two rectangular fraction models.) How many parts do I
need to draw for 1 half?

S:

2.

T:

(Partition one rectangle into 2 units.) How many parts should I
shade and label to show 1 half?

S:

1.

T:

S:

Just like the previous lesson, we label our picture with . Now,
let’s partition this other rectangle horizontally. How many rows
to show fourths?
4.

T:

How many rows do we shade to represent 3 fourths?

S:

3.

T:

We bracket 3 fourths of this rectangle. Now, let's partition both
wholes into units of the same size. How many parts do we need
in each rectangle to make the units the same size?

S:

8.

T:

(Partition the models.) What is the fractional value of one unit now?

S:

1 eighth.

T:

Eighths is the like unit or common denominator. We can decompose into eighths. How many eighths are
equal to 1 half? (Point to the 4 boxes bracketed by .)

S:

4 eighths.

greater

T:

How many eighths are the same as ? (Point out the 6 boxes bracketed by .)

S:

6 eighths.

T:

Say the addition sentence now using eighths as our common denominator.

S:

4 eighths plus 6 eighths equals 10 eighths. 1 half + 3 fourths = 4 eighths + 6 eighths = 10 eighths

T:

Good. What is unusual about our answer 10 eighths? Tell your partner.

S:

The answer has a numerator larger than its denominator. We can write it as a mixed number instead.  Ten
eighths is more than 1 whole.

T:

How many eighths make 1 whole?

S:

8 eighths.

T:

8 eighths plus what equals 10 eighths?

S:

2 eighths.

T:

Did anyone use another unit to express your answer?

S:

I used fourths. I know that eighths are half as large as fourths. So, 2 eighths is the same amount as
1 fourth.

T:

Can you share your answer, the sum, with us?

S:

1 and 1 fourth.

Problem 2:
T:

(Write

.) Solve this problem.

S:
T:

(Solve.)
Share with your partner how to express 13 tenths as a
number.

mixed

S:
is left over.
The sum is 1 and

10 tenths plus 3 tenths equals 13 tenths. 10 tenths makes a whole and 3 tenths

.

Problem 3:
T:
S:
T:

(Write
.) Let’s try another. Both addends have numerators greater than one, so make sure your
brackets are clear. Draw the model you will use to solve.
(Draw.)
Discuss with your partner what you bracketed and why. I'll walk around to see how it's going. (Allow one
minute for students to discuss.)

T:

What's another way to express

?

S:

Write it as a mixed number.

T:

Do that now individually. (Allow 1 minute to work.)
Compare your work with your partner.
What is the sum of 2 thirds plus 3 fifths?

S:

1 and 4 fifteenths.

Problem 4:
T:

(Write
.) Try to solve this problem on your own. Draw a
rectangular fraction model, and write a number sentence.

Once

S:
T:

everyone is finished, we will check your work.
(Work.)
What’s the like unit or common denominator for eighths and thirds?

S:
T:
S:

Twenty-fourths.
Say your addition sentence using twenty-fourths.
9 twenty-fourths plus 16 twenty-fourths equals 25 twenty-fourths.

T:

How can

S:

25 twenty-fourths = 24 twenty-fourths + 1 twenty-fourth.

T:

What’s another way to express ?

S:
T:
S:

1 whole.
Say the sum of 3 eighths plus 2 thirds.
1 and 1 twenty-fourth.

be changed to a mixed number?

Problem Set (10 minutes)
Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For some classes, it
may be appropriate to modify the assignment by specifying which problems they work on first. Some problems do not
specify a method for solving. Students should solve these problems using the RDW approach used for Application
Problems.

Student Debrief (10 minutes)
Lesson Objective: Add fractions with sums between 1 and 2.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.
Invite students to review their solutions for the Problem Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for misconceptions or misunderstandings that can be addressed in
the Debrief. Guide students in a conversation to debrief the Problem Set and process the lesson.
T:

Have your Problem Set ready to correct. I will say the addition expression. You say the sum as a mixed
number. Problem 1(a), 2 thirds plus 1 half…?

S:

1 and 1 sixth.

Continue in this way for the entire Problem Set.
T:

I am going to give you 2 minutes to talk to your
partner about any relationships you noticed on
today’s Problem Set. Be specific.

Allow for students to discuss. Then, proceed with a similar
conversation to the one below.
T:

Ryan, I heard you talking about Problems 1(a) and
Can you share what you found with the class?

S:

I saw that both problems used 1 half. So, I
compared the second fraction and saw that they

(c).

used

in Problem 1 (a) and in Problem 1 (c). I
remember from comparing fractions last year
is greater than . It is really close. is and is
the answers for 1 (a) and (c) also show that (a) is
greater than (c) because (a) adds .
T:

Thank you, Ryan. Can someone else share,
please?

S:

I noticed that every single fraction on this
Problem Set is greater than or equal to one half.
means when I add two fractions that are greater
one half together, my answer will be greater than
That also means that I will have to change my
answer to a mixed number.

that
. So,

That
than
1.

T:

Thank you. Now, I will give you 1 minute to look
Jacqueline’s work. What tool did she use to
convert her fractions greater than 1 to mixed
numbers?

at

S:

Number bonds!

T:

Turn and talk to your neighbor briefly about what
observe about her use of number bonds and how
compared with your conversion method.

you
that

T:

What tool did you use to convert your fractions
like units?

into

S:

The rectangle model.

T:

(After students share.) How does this work today

relate

to our work yesterday?

S:

Again, we took larger units and broke them into smaller equal units to find like denominators.
 Yesterday, all of our answers were less than 1 whole. Today, we realized we could use the model when the
sum is greater than 1.  Our model doesn’t show the sum of the units. It just shows us the number of units
that we must use to add.  Yeah, that meant we didn’t have to draw a whole other rectangle.  I get it
better today than yesterday. Now, I really see what is happening.

T:

Show me your learning on the Exit Ticket!

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you assess the
students’ understanding of the concepts that were presented in the lesson today and plan more effectively for future
lessons. You may read the questions aloud to the students.

Problem Set Lesson 4
Name

Date _

1. For the following problems, draw a picture using the rectangular fraction model and write the answer. When
possible, write your answer as a mixed number.

a.

b.

c.

d.

e.

f.

Solve the following problems. Draw a picture, and write the number sentence that proves the answer.
Simplify your answer, if possible.
2. Penny used lb of flour to bake a vanilla cake. She used another lb of flour to bake a chocolate
cake. How much flour did she use altogether?

3. Carlos wants to practice piano 2 hours each day. He practices piano for hour before school and hour when he
gets home. How many hours has Carlos practiced piano? How much longer does he need to practice before going
to bed in order to meet his goal?

Lesson 4 Exit Ticket
Name _
1. Draw a model to help solve

Date _
Write your answer as a mixed number.

2. Patrick drank liter of water Monday before jogging. He drank liter of water after his jog. How much water
did Patrick drink altogether? Write your answer as a mixed number.

Lesson 4 Homework

Name _

Date _

1. For the following problems, draw a picture using the rectangular fraction model and write the answer. When
possible, write your answer as a mixed number.

a.

b.

c.

d.

e.

f.

Solve the following problems. Draw a picture, and write the number sentence that proves the answer. Simplify your
answer, if possible.
2. Sam made liter of punch and liter of tea to take to a party. How many liters of beverages did Sam bring to the
party?

3. Mr. Sinofsky used of a tank of gas on a trip to visit relatives for the weekend and another 1 half of a tank
commuting to work the next week. He then took another weekend trip and used tank of gas. How many tanks of
gas did Mr. Sinofsky use altogether?

Example 3 – Engage New York Grade 5 Module 3 – Addition and Subtraction of Fractions
Topic B: Making Like Units Pictorially

Lesson 5
Objective: Subtract fractions with unlike units using the strategy of creating
equivalent fractions.
Suggested Lesson Structure
Fluency Practice

(12 minutes)

■ Application Problem

(10 minutes)

Concept Development

(28 minutes)

■ Student Debrief
Total Time

(10 minutes)
(60 minutes)

Fluency Practice (12 minutes)
▪ Sprint: Subtracting Fractions from a Whole Number 4.NF.3a

(12 minutes)

Sprint: Subtracting Fractions from a Whole Number (12 minutes)
Materials: (S) Subtracting Fractions from a Whole Number Sprint
Note: This Sprint is a quick mental exercise of part–part–whole understanding as it relates to fractions. (Between
correcting Sprint A and giving Sprint B, have students share their strategies for quickly solving the problems. This very
brief discussion may help some students catch on to a more efficient approach for Sprint B.)

Application Problem (10 minutes)

A farmer uses of his field to plant corn, of his field to plant beans, and
the rest to plant wheat. What fraction of his field is used for wheat?
You might at times simply remind the students of their RDW process in
order to solve a problem independently. It is desired that students will
internalize the simple set of questions as well as the systematic approach
of read, draw, write an equation, and write a statement:
▪

What do I see?

▪

What can I draw?

▪

What conclusions can I make from my drawing?

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
If this problem is acted out, it can
clarify confusion about units. Students
will see that the group can be renamed
students to encompass everyone and
have like units.
Repeat the process with Problem 1
using pattern blocks. If the hexagon is
the whole, the yellow trapezoid is ,
the blue rhombus is , and the green
triangle is .

Note: Students solve this Application Problem involving addition and subtraction of fractions with unlike denominators,
using visual models as learned in Lessons 3 and 4.

Concept Development (28 minutes)
Materials: (S) Personal white board
T:

(Write 3 boys – 1 girl = ____.) Turn and talk to your partner about
the answer.

S:

You can’t subtract 1 girl from 3 boys. You don’t have any girls. 

The answer is 2 students if you rename them as students.  The
units are not the same, but we can rename them as students.
T:

Yes. 3 students – 1 student = 2 students. (Write 1 half – 1 third.)
What about 1 half minus 1 third? How is this problem the same
as the one before? Turn and talk.

S:

The units are not the same.  We have to change the units to find the difference.

Problem 1:
T:

(Write

T:

I’ll draw one fraction model and partition it into 2 equal units.
write 1 half below one part, and shade it to make it easier to
half is after I change the units. (Model.)
On the second fraction model, I’ll make thirds with horizontal
write 1 third next to it after shading it. (Model.)

Then I’ll
see what 1

T:

Now, let’s make equivalent units. (Model.) How many new
we have?

units do

S:

6 units.

T:

1 half is how many sixths?

S:

1 half is 3 sixths.

T:

1 third is how many sixths?

S:

1 third is 2 sixths.

T:
S:

(Write
.) Cross out 2 of 3 shaded sixths.) Say the
subtraction sentence with like units.
3 sixths – 2 sixths = 1 sixth.

T:

With unlike units?

S:

1 half – 1 third = 1 sixth.

T:

.) We’ll need to change both units.

lines and

Problem 2: a.

b.

This next set of problems presents the additional complexity of
partitioning a greater number of units.
T:

T:

(Write
.) Find the difference. Then, explain to your
your strategy for solving.
To create like units, we can do exactly as we did when
We have to make smaller units.  First, we draw parts in
direction. Then, we partition in the other direction to find
 The only thing we have to remember is that we are
subtracting the units, not adding.
What is our new smaller unit or common denominator?

S:

Twelfths.

T:

1 third is…?

S:

4 twelfths.

T:

1 fourth is…?

S:

3 twelfths.

S:

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
Offering additional problems such as
Problem 2 will allow students to obtain
more practice if needed. If students are
working above grade level, then prepare
additional problems that challenge, but
stay within the level standards.
For example, make a list of problems
subtracting consecutive denominators.

Students working above grade level can
look for patterns. Ask, “What pattern
do you notice?”

partner
adding.
one
like units.

T:

(Write

. Cross out three of the four twelfths.)

T:

Say the subtraction sentence with like units.

S:

4 twelfths – 3 twelfths = 1 twelfth.

T:

With unlike units?

S:

1 third – 1 fourth = 1 twelfth.

Repeat the process with the following suggested problem:
T:
S:
T:
S:

T:

(Write
.) Solve this
problem with a partner.
(Solve.)
What do you notice about all
the
problems we’ve solved?
All the fractions have a
numerator of 1. → The
denominator of the whole
amount is smaller than of the part we are subtracting. → It’s like
that because when the denominator is smaller, the fraction is
larger. → Yeah, and we aren’t doing negative numbers until sixth
grade. → The first two problems had a numerator of 1 in the
difference, too.

I chose those problems for exactly that reason. Fractions with a numerator of 1 are called unit fractions. Let’s
try this next problem subtracting from a non-unit fraction.

Problem 3:
T:

(Write
.) Discuss with your partner how you would
solve this problem. Explain the difference in solving a
problem when there is a non-unit fraction such as
rather than .

S:
T:
S:

(Discuss.)
Work with a partner to solve.
(Solve.)

Problem 4:

T:

(Write

.) What is different about this problem?

S:

It has a non-unit fraction being subtracted.

T:

Very observant. Be careful when subtracting so that you take away the correct amount of units. Solve this
problem with your partner.

S:

(Solve.)

Problem 5:
Here, students encounter both a whole and subtracted part,
which are non-unit fractions.
T:

(Write

) Solve this problem.

S:

(Solve).

T:

Turn and tell your partner how you labeled your
rectangular fraction model. Compare your labeling
of non-unit fractions with your labeling of unit
fractions.

S:

We have to label two rows if we want to show . 
Nothing really changes; we just bracket more parts.

Problem Set (10 minutes)
Students should do their personal best to complete the
Set within the allotted 10 minutes. For some classes, it
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not
method for solving. Students should solve these problems
RDW approach used for Application Problems.

Problem
may be
specify a
using the

Student Debrief (10 minutes)
Lesson Objective: Subtract fractions with unlike units
strategy of creating equivalent fractions.

using the

The Student Debrief is intended to invite reflection and
processing of the total lesson experience.

active

Invite students to review their solutions for the Problem
They should check work by comparing answers with a
before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a
conversation to debrief the Problem Set and process the

Set.
partner

lesson.

T:

Bring your Problem Set to the Debrief. Take one
to check your answers on Problems 1 and 2 with
partner. Do not change your answers, however.
have a different answer, try to figure out why.

S:

(Work.)

T:

(Circulate. Look for common errors to guide your
questioning during the next phase of the Debrief.)

T:

I’ll read the answers to Problems 1 and 2 now.
answers aloud.)

(Read

T:

Review and correct your mistakes for two
If you had no errors, please raise your hand. I will
you to support a peer.

minutes.
assign

T:

Compare with your partner. How do these
problems relate to each other?
▪
▪

1(a) and 1(b)
1(b) and 1(d)

minute
your
If you

▪

1(e) and 1(f)

Suggestions for facilitating the Debrief are as follows:
▪

Have students write about one relationship in their math journal.

▪

Have students do a pair—share.

▪

Meet with a small group of English language learners or students working below grade level while others do
one of the above.

▪

Debrief the whole class after partner sharing.

▪

Circulate, and ask the following questions.

▪

Post the questions, and have student leaders facilitate small group discussions.

T:

What do you notice about Problems 1 (a) and (b)?
NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Meet with a small group while the rest
of the students complete the Debrief
activities independently.

S:

is double . 

is double , and is double

.

T:

What do you notice about Problems 1 (b) and (d)?

S:

Both problems start with . 

is the whole in both, but in one

problem, you are taking away renamed as 3 sixths.  When
you are subtracting , you are taking away 3 much smaller units.
 That means the answer to 1(b) is greater.  is less than .
 Yeah,

is a little more than a half. Half of 21 is 10.5. Eleven is

greater than that. 

is closer to zero.

T:

What do you notice about Problems 1 (e) and (f)?

S:

Both problems start with . But in one, you are taking away , and in the other, you are taking away . 
half of .  Yeah, doubled is . 

is

away from a half, but is less than a half.

is

is a greater answer,

so must be less than .
T:

Share the strategies you use to solve the word problems.

S:

(Share.)

T:

If you were going to design a Problem Set for this lesson, what would you have done differently? Would you
have included as many unit fractions? More word problems?

S:

(Share.)

Exit Ticket (3 minutes)
After the Student Debrief, instruct students to complete the Exit Ticket. A
review of their work will help you assess the students’ understanding of
the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the
students.

Lesson 5 Sprint A

Lesson
5 Sprint

B

Lesson 5 Problem Set

Name _

Date _

1. For the following problems, draw a picture using the rectangular fraction model and write the answer. Simplify your
answer, if possible.

a.

b.

c.

d.

e.

f.

2. Mr. Penman had liter of salt water. He used of a liter for an experiment. How much salt water does Mr. Penman
have left?

3. Sandra says that

because all you have to do is subtract the numerators and subtract the denominators.

Convince Sandra that she is wrong. You may draw a rectangular fraction model to support your thinking.

Lesson 5 Exit Ticket

Name _

Date _

For the following problems, draw a picture using the rectangular fraction model and write the answer. Simplify your
answer, if possible.
a.

b.

Lesson 5 Homework
Name _

Date _

1. The picture below shows of the rectangle shaded. Use the picture to show how to create an equivalent fraction for
and then subtract .
1

2. Find the difference. Use a rectangular fraction model to find common denominators. Simplify your answer, if
possible.
a.

c.

b.

d.

f.

3. Robin used of a pound of butter to make a cake. Before she started, she had of a pound of butter. How much
butter did Robin have when she was done baking? Give your answer as a fraction of a pound.

4. Katrina needs kilogram of flour for a recipe. Her mother has kilogram of flour in her pantry. Is this enough flour
for the recipe? If not, how much more will she need?

