Unit 03: Polynomials and Factoring
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Time Period: Full Year

Length: FY
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Standards Alignment

New Jersey Student Learning Standards

MA.A-SSE
MA.A-SSE.A
MA.A-SSE.A.1
MA.A-SSE.A.1a
MA.A-SSE.A.1b
MA.A-SSE.A.2

MA.A-APR
MA.A-APR.A
MA.A-APR.A.1

MA.A-APR.B

MA.A-APR.B.2

MA.A-APR.B.3

MA.A-APR.C
MA.A-APR.C.4

Seeing Structure in Expressions

Interpret the structure of expressions

Interpret expressions that represent a quantity in terms of its context.

Interpret parts of an expression, such as terms, factors, and coefficients.

Interpret complicated expressions by viewing one or more of their parts as a single entity.

Use the structure of an expression to identify ways to rewrite it. For example, see x* — y*
as (x?)2 — (y?)? thus recognizing it as a difference of squares that can be factored as (x* -
Y32 +y2).

Arithmetic with Polynomials and Rational Expressions

Perform arithmetic operations on polynomials

Understand that polynomials form a system analogous to the integers, namely, they are
closed under the operations of addition, subtraction, and multiplication; add, subtract,
and multiply polynomials.

Understand the relationship between zeros and factors of polynomials

Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the
remainder on division by x — a is p(a), so p(a) = 0 if and only if (x — a) is a factor of p(x).

Identify zeros of polynomials when suitable factorizations are available, and use the zeros
to construct a rough graph of the function defined by the polynomial.

Use polynomial identities to solve problems

Prove polynomial identities and use them to describe numerical relationships.

Integration of Career Readiness, Life Literacies and Key Skills

CRP.K-12.CRP1
CRP.K-12.CRP2
CRP.K-12.CRP3
CRP.K-12.CRP4
CRP.K-12.CRP5
CRP.K-12.CRP6
CRP.K-12.CRP7

Act as a responsible and contributing citizen and employee.

Apply appropriate academic and technical skills.

Attend to personal health and financial well-being.

Communicate clearly and effectively and with reason.

Consider the environmental, social and economic impacts of decisions.
Demonstrate creativity and innovation.

Employ valid and reliable research strategies.



CRP.K-12.CRP8
CRP.K-12.CRP9
CRP.K-12.CRP10
CRP.K-12.CRP11
CRP.K-12.CRP12
TECH.K-12.P.8

Utilize critical thinking to make sense of problems and persevere in solving them.
Model integrity, ethical leadership and effective management.

Plan education and career paths aligned to personal goals.

Use technology to enhance productivity.

Work productively in teams while using cultural global competence.

Use technology to enhance productivity increase collaboration and communicate
effectively.

Technology / Integration of Computer Science and Design Thinking

TECH.8.1.12

TECH.8.1.12.D

TECH.8.1.12.D.2

TECH.8.1.12.D.5

TECH.8.1.12.F

TECH.8.1.12.F.1

TECH.8.2.12

TECH.8.2.12.E

TECH.8.2.12.E.1
TECH.8.2.12.E.4

Educational Technology: All students will use digital tools to access, manage, evaluate, and
synthesize information in order to solve problems individually and collaborate and to
create and communicate knowledge.

Digital Citizenship: Students understand human, cultural, and societal issues related to
technology and practice legal and ethical behavior.

Evaluate consequences of unauthorized electronic access (e.g., hacking) and disclosure,
and on dissemination of personal information.

Analyze the capabilities and limitations of current and emerging technology resources and
assess their potential to address personal, social, lifelong learning, and career needs.

Critical thinking, problem solving, and decision making: Students use critical thinking skills
to plan and conduct research, manage projects, solve problems, and make informed
decisions using appropriate digital tools and resources.

Evaluate the strengths and limitations of emerging technologies and their impact on
educational, career, personal and or social needs.

Technology Education, Engineering, Design, and Computational Thinking - Programming:
All students will develop an understanding of the nature and impact of technology,
engineering, technological design, computational thinking and the designed world as they
relate to the individual, global society, and the environment.

Computational Thinking: Programming: Computational thinking builds and enhances
problem solving, allowing students to move beyond using knowledge to creating
knowledge.

Demonstrate an understanding of the problem-solving capacity of computers in our world.

Use appropriate terms in conversation (e.g., troubleshooting, peripherals, diagnostic
software, GUI, abstraction, variables, data types and conditional statements).

Interdisciplinary Connections: NJSLS for ELA, Social Studies, Science and/or Math

Section

Capacities of the Literate Individual
Students Who are College and Career Ready in Reading, Writing, Speaking, Listening, & Language

They demonstrate independence.

They build strong content knowledge.
They respond to the varying demands of audience, task, purpose, and discipline.



They value evidence.

They use technology and digital media strategically and capably.

MATH.K-12.1
MATH.K-12.2
MATH.K-12.4
MATH.K-12.5
MATH.K-12.6
MATH.K-12.7
MATH.K-12.8
LA.K-12.NJSLSA.SL

LA.K-12.NJSLSA.SL1

LA.K-12.NJSLSA.SL4

LA.K-12.NJSLSA.SL6

LA.K-12.NJSLSA.L1

LA.K-12.NJSLSA.L2

LA.K-12.NJSLSA.L6

LA.SL.9-10.1

LA.SL.9-10.1.A

LA.SL.9-10.1.B

LA.SL.9-10.1.C

Make sense of problems and persevere in solving them
Reason abstractly and quantitatively

Model with mathematics

Use appropriate tools strategically

Attend to precision

Look for and make use of structure

Look for and express regularity in repeated reasoning
Speaking and Listening

Comprehension and Collaboration

Prepare for and participate effectively in a range of conversations and collaborations with
diverse partners, building on others’ ideas and expressing their own clearly and
persuasively.

Presentation of Knowledge and Ideas

Present information, findings, and supporting evidence such that listeners can follow the
line of reasoning and the organization, development, and style are appropriate to task,
purpose, and audience.

Adapt speech to a variety of contexts and communicative tasks, demonstrating command
of formal English when indicated or appropriate.

Conventions of Standard English

Demonstrate command of the conventions of standard English grammar and usage when
writing or speaking.

Demonstrate command of the conventions of standard English capitalization, punctuation,
and spelling when writing.

Knowledge of Language
Vocabulary Acquisition and Use

Acquire and use accurately a range of general academic and domain-specific words and
phrases sufficient for reading, writing, speaking, and listening at the college and career
readiness level; demonstrate independence in gathering vocabulary knowledge when
encountering an unknown term important to comprehension or expression.

Initiate and participate effectively in a range of collaborative discussions (one-on-one, in
groups, and teacher-led) with peers on grades 9—-10 topics, texts, and issues, building on
others’ ideas and expressing their own clearly and persuasively.

Come to discussions prepared, having read and researched material under study; explicitly
draw on that preparation by referring to evidence from texts and other research on the
topic or issue to stimulate a thoughtful, well-reasoned exchange of ideas.

Collaborate with peers to set rules for discussions (e.g., informal consensus, taking votes
on key issues, presentation of alternate views); develop clear goals and assessment
criteria (e.g., student developed rubric) and assign individual roles as needed.

Propel conversations by posing and responding to questions that relate the current
discussion to broader themes or larger ideas; actively incorporate others into the



LA.SL.9-10.1.D

LA.SL.9-10.4

LA.SL.9-10.6

LA.L.9-10.1

LA.L.9-10.2

LA.L.9-10.2.C
LA.L.9-10.6

discussion; and clarify, verify, or challenge ideas and conclusions.

Respond thoughtfully to various perspectives, summarize points of agreement and
disagreement, and justify own views. Make new connections in light of the evidence and
reasoning presented.

Present information, findings, and supporting evidence clearly, concisely, and logically.
The content, organization, development, and style are appropriate to task, purpose, and
audience.

Adapt speech to a variety of contexts and tasks, demonstrating command of formal
English.

Demonstrate command of the conventions of standard English grammar and usage when
writing or speaking.

Demonstrate command of the conventions of standard English capitalization, punctuation,
and spelling when writing.

Spell correctly.

Acquire and use accurately general academic and domain-specific words and phrases,
sufficient for reading, writing, speaking, and listening at the college and career readiness
level; demonstrate independence in gathering vocabulary knowledge when considering a
word or phrase important to comprehension or expression.

Integration of Diversity, Equity and Inclusion; Climate Change; Informational and Media

LiteracyNew Section

see Crosswalks

21st Century Life and Careers

Stage I: Desired Results

Transfer/Overview/Rationale

Transfer / Overview / Rationale

Unit Rationale
The purpose of this unit...

Building on their knowledge of linear equations, students will now use previously learned skills to simplify polynomials.
They will learn how to use the distributive property and greatest common factors to find the factored form of binomials
and how to factor trinomials by grouping. Students will also learn how to recognize and quickly factor special products
(perfect square trinomials, difference of squares, and the sum and difference of two squares). The ability to factor

polynomials is an essential component of algebra and higher level mathematics courses. Real-life applications can be




found in the areas of architecture, physics, finance, and beyond.

Meaning

Essential Questions

How can polynomials be simplified and applied to solve problems? [

Can two algebraic expressions that appear to be different be equivalent? O

How are the properties of real numbers related to polynomials?

Enduring Understanding/Indicators of Understanding

The properties of integers apply to polynomials.

Factors are a subset of a product and with the distributive property allow options in solving polynomials.

Multiplying and factoring polynomials are related.

Solving polynomials involves the reversal of operations, the distributive property and rules of exponents.



Acquisition (Student Learning Objectives)

Knowledge

Knowledge
Students will know...

Standard Form

Factoring

Greatest Common Factor (GCF) O

Monomial Binomial Trinomial Polynomial [J

Difference of Squares [

Perfect Square Trinomial

Skills

Skills
Student will be skilled at ...



Writing polynomials in standard form. O

Classifying polynomials. O

Adding, subtracting, and multiplying polynomials.

Expanding a product of two binomials.

Factoring polynomials using the GCF, perfect square trinomials, and difference of squares.

Stage 3: Learning Plan

Resource and Mentor Texts

Resources and Mentor Texts

-Kuta Pre-Algebra and Algebra.

-Algebra 1 (Prentice Hall) Foundations Series.

-Pacemaker Algebra 1 (Pearson).



-Algebra Essentials (Merrill).

Blue Text(Pacemaker); pg. 295, 1-18, pg. 297, 1-12, pg. 299, 1-14, pg. 301, 1-10, pg. 303, 1-15, pg. 305, 1-12, pg. 307,
1-9, pg. 309, 1-9, pg. 311, 1-9, pg. 313, 1-12, pg. 315, 1-9, pg. 317, 1-12,

Green Text(Murrill); pg. 139, 19-80, pg. 141, 10-36, pg. 145, 26-41, pg. 147, 7-40, pg. 154, 1-18, pg. 158, 9-40, pg. 160,
1-21, pg. 163, 16-27, pg. 177, 1-24, pg. 179, 31-45, pg. 183, 22-45, pg. 187, 19-36, pg. 189, 19-30,

Foundations Text; pg. 506, 8-30, pg. 511, 10-30, pg. 516, 5-21, pg. 520, 5-13, pg. 526, 15-27.

Formative Assessment Strategies

Formative Assessment Strategies

Attached individual skill worksheets with use of notes.

IXL data

Oral questioning and whiteboard activities

Performance on review game activities such as Math Bee and Post-It

Student proficiency on classwork and homework

Written solution statements



Adding+Subtracting Polynomials.pdf
Factoring Special Cases.pdf
Multiplying Polynomials.pdf
Multiplying Special Cases.pdf
Naming Polynomials.pdf

Learning Activities/Unit of Study

Learning Activities/Unit of Study

-Students will define pertinent vocabulary for each section on flashcards or bound copybook.

-Powerpoint notes will be provided. Students will copy steps and procedures in copybook and a hard copy will be
provided if necessary.

-Example problems will be performed along with written steps and procedures. Students will write each example
problem in their copybook.

-Students will be given practice problems to perform individually or in groups. Those problems will be performed on the
board voluntarily by students.

-Practice problems will be given for students to perform individually and on their own either during class or for
homework. These problems will also be performed on the board.

- Challenge problems Post It Notes game activity

-A Math Bee may be played where students need to perform taught content mentally in game form.

- Group work problems may be performed on individual White Boards in a given amount of time to be held up for given
points.


https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=09BCBF9D-0FAD-4F2D-A134-40C8E5C42596&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=1826306C-3963-471C-9004-685B0E7802DD&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=C88A3288-12F3-49F5-9CE7-0EC84AE35370&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=D3BA4A68-58B4-46DA-8942-F9D2832EB9B9&YearID=2025&
https://collingswood.rubiconatlas.org/Atlas/View/File?FileID=944ABDDD-69A4-4B06-8C1D-CCE03F0093BD&YearID=2025&

-IXL lessons will be assigned according to content. These lessons may also be assigned as a re-test or extra credit on
an assessment.

- Solution Statements in which students explain in writing what steps were performed in their solution, or, in a given
solution, what steps, if any, were performed incorrectly.

Modifications and/or Accommodations

Suggested Modifications (ELL, Sp. Ed, Glfted, At-risk of Failure)

English Language Learners

Native language support: The teacher provides auditory or written content to students in their native
language.

Adjusted Speech: The teacher changes speech patterns to increase student comprehension. This
could include facing the students, paraphrasing, clearly indicating the most important ideas, and
speaking more slowly.

Visuals: The teacher uses graphics, pictures, visuals, and manipulatives. This helps ELL students
better understand and comprehend the subjects at hand.

Front-Loading Vocabulary: The teacher front loads vocabulary. This means providing students with
a list of important vocabulary words they will need to know for a book, lesson, etc. prior to the lesson
being taught. Including pictures to go with the vocabulary words is also very beneficial for the
students.

Special Education Students

Chunking: The teacher presents information in a way that makes it easy for students to understand
and remember. Chunking is based on the presumption that our working memory is easily
overloaded by excessive detail. The best way to deliver information is to organize it into meaningful
units. Because students with special needs get overloaded easily, chunking is an effective strategy
to use with them.

Checking for Understanding: It is important to constantly check for understanding, especially for
students who have accommodations. Teachers want to make sure students understand the
concepts being covered in a way that makes sense to them.

Extra time: The teacher provides students with special needs extra time to complete work or answer
questions. It is important to give students enough time to process their thoughts.



Oral Reading: The teacher will read work orally to students. Class work such as tests and literature
circles may need to be read aloud to the student.

Timers: The teacher will use timers as an instructional tool. The use of timers is beneficial for
students who have trouble completing tasks. Timers can be helpful so the student is aware of how
much time they have to complete an assignment.

Students with 504 Plans

Chunking: The teacher presents information in a way that makes it easy for students to understand
and remember. Chunking is based on the presumption that our working memory is easily
overloaded by excessive detail. The best way to deliver information is to organize it into meaningful
units. Because students with special needs get overloaded easily, chunking is an effective strategy
to use with them.

Checking for Understanding: It is important to constantly check for understanding, especially for
students who have accommodations. Teachers want to make sure students understand the
concepts being covered in a way that makes sense to them.

Extra time: The teacher provides students with special needs extra time to complete work or answer
questions. It is important to give students enough time to process their thoughts.

Gifted & Talented Strategies

Extensions/Enrichments: Teachers will provide gifted and talented students with
extension/enrichment projects. Students will be challenged to further their understanding, to apply
acquired knowledge, and/or to produce something in reference to acquired knowledge.

Modify/Change Activities: Teachers will monitor and modify activities to accommodate those
students who need to be challenged further. Additional reading, problem-solving, writing, or project
work is necessary for those students who are ready to move on at a rate more accelerated than their
peers. In this way, G & T students are provided the same opportunity for support as special needs
students.

Students at Risk of School Failure

Directions or Instructions: Make sure directions and/or instructions are given in limited numbers.
Give directions/instructions verbally and in simple written format. Ask students to repeat the
instructions or directions to ensure understanding occurs. Check back with the student to ensure
he/she hasn't forgotten.

Peer Support: Peers can help build confidence in other students by assisting in peer learning. Many

teachers use the 'ask 3 before me' approach. This is fine, however, a student at risk may have to
have a specific student or two to ask. Set this up for the student so he/she knows who to ask for



clarification before going to you.

Alternate or Modified Assignments: Always ask yourself, "How can | modify this assignment to
ensure the students at risk are able to complete it?" Sometimes you'll simplify the task, reduce the
length of the assignment or allow for a different mode of delivery. For instance, many students may
hand something in, the at-risk student may jot notes and give you the information verbally. Or, it just
may be that you will need to assign an alternate assignment.

Increase One to One Time: When other students are working, always touch base with your students
at risk and find out if they're on track or needing some additional support. A few minutes here and
there will go a long way to intervene as the need presents itself.

Contracts: It helps to have a working contract between you and your students at risk. This helps
prioritize the tasks that need to be done and ensure completion happens. Each day write down what
needs to be completed, as the tasks are done, provide a checkmark or happy face. The goal of
using contracts is to eventually have the student come to you for completion sign-offs.

Hands On: As much as possible, think in concrete terms and provide hands-on tasks. This means a
child doing math may require a calculator or counters. The child may need to tape record
comprehension activities instead of writing them. A child may have to listen to a story being read
instead of reading it him/herself.

Tests/Assessments: Tests can be done orally if need be. Break tests down in smaller increments by
having a portion of the test in the morning, another portion after lunch and the final part the next
day.

Seating: Seat students near a helping peer or with quick access to the teacher. Those with hearing
or sight issues need to be close to the instruction which often means near the front.



