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The Transitional Mathematics courses offers students exposure 

to prerequisite skills necessary to master Algebraic 

concepts they will encounter next year’s Algebra I course. 



Unit I Overview 

Content Area: Mathematics 

Unit Title: Unit 1: Operational Math Skills 

Target Course/Grade Level: Transitional Mathematics/9th Grade 

Unit Summary 

The Operational Math Skills unit will focus and reinforce the essential concepts and skills that are 

fundamental for success in mathematics.  The topics will fill the gaps in the computational requirements of 

basic mathematics.  The topics covered include the following: Integers, Order of Operations, Fractions, 

Decimals, Percent, and the Cartesian Plane. 
Unit Rationale 

In order to have success in mathematics, it is vital for students to have fully mastered computational 

mathematics.  Many of these skills are developed during the sixth through eighth grades.  Unfortunately, 

some students find these computational skills difficult.  It is very difficult to master the high school 

courses of Algebra1, Geometry and Algebra 2 without mastering the basic computational skills found in 

this unit. At the completion of this unit’s skill set, the students will be ready to embark on the beginning 

concepts of the all-important course of Algebra 1. 

Interdisciplinary Connections: 

Career Readiness, Life Literacies and/or Key Skills: 

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem 

solving (e.g., 1.3E.12profCR3.a). 

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources 

appropriately (e.g., 2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 

7.1.AL.PRSNT.2). 

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations for an 

intended audience (e.g., S-ID.B.6b, HS-LS2-4). 

ELA: 

NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and 

quantitatively, as well as in words. 
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

Speaking and Listening: 

NJSLSA.SL1. 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. 
NJSLSA.SL4. 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. 

Science:  HS-ESS3-4 Evaluate or refine a technological solution that reduces impacts of human 

activities on climate change and other natural systems. 

Computer Science and/or Design Thinking: 



8.1.12.CS.4: Develop guidelines that convey systematic troubleshooting strategies that others can use to 

identify and fix errors. 

Student Learning Objectives 

Students will be able to: 

 1. Perform basic operations of integers. 

2. Evaluate expressions using Order of Operations. 

3. Understand Absolute Value. 

4. Perform operations with fractions. 

5. Convert to and from fractions, decimals and percent. 

6. Apply proportional thinking to fractions, decimals and percent. 

7. Applications of Proportional thinking. 

8. Plot points on a Cartesian Plane. 

Mathematical Practices 

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

2. Reason abstractly and quantitatively. 

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

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

NJSLS # New Jersey Student Learning Standards 

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 100.2 

4.NF.6 Use decimal notation for fractions with denominators 10 or 100 

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. 

6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of 

the coordinate plane.  Include use of coordinates and absolute value to find distances 

between points with the same first coordinate or the same second coordinate. 

6.RP.3 Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by 

reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, 

or equations. 

6.EE.3 Apply the properties of operations to generate equivalent expressions. 

6.EE.4 Identify when two expressions are equivalent (i.e., when the two expressions name the 

same number regardless of which value is substituted into them). 



7.NS.1 Apply and extend previous understandings of addition and subtraction to add and subtract 

rational numbers; represent addition and subtraction on a horizontal or vertical number line 

diagram. 

7.RP.3 Use proportional relationships to solve multistep ratio and percent problems. Examples: 

simple interest, tax, markups and markdowns, gratuities and commissions, fees, percent 

increase and decrease, percent error. 

Unit Essential Questions 

● How do fractions, decimals and percent 

relate to one another? 

● Why is the order of operations in solving 

mathematical expressions as important as 

grammar in language? 

Unit Enduring Understandings 

● The mastery of fractions, decimals and 

percent allow an individual to perform basic 

life skills in home and work. 

● The order of operations provides a rulebook 

to evaluate mathematical expressions. 

● How does absolute value relate to a number 

line? 

● How does a Cartesian Plane provide a 

grid-like structure to use as a problem-

solving tool? 

● The Cartesian Plane provides a 2 dimensional 

framework to provide a visual for 

mathematical and scientific situations. 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment modeled after 

the NJSLA-M assessment model. This model assessment will include multiple-choice questions, 

constructed response and a performance task. 
Formative Assessments 

● Do Nows 

● Discussions 

● Guided Practice 

● Independent Practice 

● Daily Homework Assignments 

Benchmark Assessments 

● Diagnostic 

Assessment 

Alternative Assessments 

● Journaling 

● Online assignments 

● Discovery Activities 

● Projects 

Lesson Plans & Pacing Guide 

Lesson Timeframe 

Lesson 1 

Addition/Subtraction of Integers 3 days 

Lesson 2 
Multiplication/Division of Integers 3 days 



Lesson 3 

Basic Properties of Real Numbers 3 days 

Lesson 4 

Order of Operations w/exponents 5 days 

Lesson 5 

Absolute Value 3 days 

Lesson 6 Review of 

the Fraction 3 days 

Lesson 7 Simplifying 

Fractions 3 days 

Lesson 8 Add/Subtract 

Fractions 3 days 

Lesson 9 
Multiplication/Division Fractions 4 days 

Lesson 10 Fractions 

and Decimals 3 days 

Lesson 11  

Fractions and Percent 3 days 

Lesson 12 Percent 

and Decimals 3 days 

Lesson 13 

Percent Problems 3 days 

Lesson 14 

Cartesian Plane 1 day 

Lesson 15 

Plotting of Points 3 day 

Teacher Notes: 

● 7 days allocated for formative/summative  assessments 

● Students can seek input from their peers and teachers throughout collaborative assignments and 

Activities 

 

Core Instructional Materials (Leveled as appropriate): 

Big Ideas Math 

Khan Academy 

NJSLS Algebra I Guide to Coherence   

NJCTL Algebra I  

  

https://bim.easyaccessmaterials.com/
https://www.khanacademy.org/
https://www.nj.gov/education/standards/math/Docs/Algebra1Guide_Coherence.pdf
https://njctl.org/materials/courses/algebra-i-6-12/


Unit II Overview 

Content Area: Mathematics 

Unit Title: Unit 2: One Variable Equations and Inequalities 

Target Course/Grade Level: Transitional Mathematics/9th Grade 

Unit Summary 
This unit will allow the student to begin the journey of finding unknowns which have scientific 

applications. The unit begins with solving equations with one variable and extending it to inequalities. 

Building on the first unit’s introduction of absolute value, the student will solve equations involving 

absolute value.  The unit will finish with the solving of any unknown in a literal equation. 
Unit Rationale 
Solving basic one variable equations is the first stepping stone of algebra.  Finding the value of an 

unknown allows a student to have success in not only mathematics but also chemistry and physics. 

Applying the basic concept of solving one variable equations to inequalities and absolute value equations 

are logical extensions of this skill.  The introduction of literal equations is a perfect connection to the 

scientific world. 

Interdisciplinary Connections: 

Career Readiness, Life Literacies and/or Key Skills: 

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem 

solving (e.g., 1.3E.12profCR3.a). 

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources 

appropriately (e.g., 2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 

7.1.AL.PRSNT.2). 

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations for an 

intended audience (e.g., S-ID.B.6b, HS-LS2-4). 

ELA: 

NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and 

quantitatively, as well as in words. 

NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

Speaking and Listening: 
NJSLSA.SL1. 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. 



NJSLSA.SL4. 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. 

Computer Science and/or Design Thinking: 
8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand 

real world phenomena, including climate change. 

Student Learning Objectives 

Students will be able to: 

1. Solve a one variable equation. 

2. Solve a one variable inequality. 

3. Solve a one variable absolute value equation. 

4. Solve literal equations. 



Mathematical Practices 

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

2. Reason abstractly and quantitatively. 

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

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

NJSLS # New Jersey Student Learning Standards 

6.EE.5 Understand solving an equation or inequality as a process of answering a question: which 

values from a specified set, if any, make the equation or inequality true?  Use substitution 

to determine whether a given number in a specified set makes an equation or inequality 

true. 

6.EE.6 Use variables to represent numbers and write expressions when solving a real-world or 

mathematical problem; understand that a variable can represent an unknown number, or, 

depending on the purpose at hand, any number in a specified set. 

6.EE.7 Solve real-world and mathematical problems by writing and solving equations of the form 

x + p = q and px = q for cases in which p, q and x are all nonnegative rational numbers. 

6.EE.8 Write an inequality of the form x > c or x < c to represent a constraint or condition in a 

real-world or mathematical problem.  Recognize that inequalities of the form x > c or x < c 

have infinitely many solutions; represent solutions of such inequalities on number line 

diagrams. 

6.NS.7 Understand ordering and absolute value of rational numbers. 

7.EE.3 Solve multi-step real-life and mathematical problems posed with positive and negative 

rational numbers in any form (whole numbers, fractions, and decimals), using tools 

strategically.  Apply properties of operations to calculate with numbers in any form; 

convert between forms as appropriate; and assess the reasonableness of answers using 

mental computation and estimation strategies 

7.EE.4a Solve word problems leading to equations of the form px + q = r and p(x + q) = r, where p, 

q, and r are specific rational numbers.  Solve equations of these forms fluently.  Compare 

an algebraic solution to an arithmetic solution, identifying the sequence of the operations 

used in each approach 

7.EE.4b Solve word problems leading to inequalities of the form px + q > r or px + q < r, where p, 

q, and r are specific rational numbers.  Graph the solution set of the inequality and 

interpret it in the context of the problem. 

7.RP Analyze proportional relationships and use them to solve real-world and mathematical 

problems. 



A.CED.A.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in 

solving equations 

A.REI.A.1 Explain each step in solving a simple equation as following from the equality of numbers 

asserted at the previous step, starting from the assumption that the original equation has a 

solution.  Construct a viable argument to justify a solution method. 

A.REI.A.2 Solve simple rational and radical equations in one variable, and give examples showing 

how extraneous solutions may arise. 

A.REI.B.3 Solve linear equations and inequalities in one variable, including equations with 

coefficients represented by letters. 

Unit Essential Questions 

● How are equations solved? 

● What are different properties of equations 

and how can they help solve them? 

● What happens when two sides of an 

equation are not equal? 

Unit Enduring Understandings 

● Equations can be solved using different 

properties. 

● Sometimes there is more than one step to 

solve an equation. 

● Equalities and inequalities are used for real 

life application problems. 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment modeled after 

the NJSLA-M assessment model. This model assessment will include multiple-choice questions, 

constructed response and a performance task. 
Formative Assessments 

● Do Nows 

● Discussions 

● Guided Practice 

● Independent Practice 

● Daily Homework Assignments 

Benchmark Assessments 

● Weekly Quizzes 

Alternative Assessments 

● Journaling 

● Online assignments 

● Discovery Activities 

● Projects 

Lesson Plans & Pacing Guide 

Lesson Timeframe 

Lesson 1 

Commutative and Associative Properties 2 days 

Lesson 2 Combining 

Like Terms 2 days 

Lesson 3 

The Distributive Property 2 days 



Lesson 4 

Simplifying Algebraic Expressions 3 days 

Lesson 5 Inverse 

Operations 2 days 

Lesson 6 One Step 

Equations 2 days 

Lesson 7 Two Step 

Equations 3 days 

Lesson 8 Multi Step 

Equations 3 days 

Lesson 9 

Distributing Fractions in Equations 2 days 

Lesson 10 
Translating Words and Equations 3 days 

Lesson 11 
Graphing and Writing Inequalities 3 days 

Lesson 12 
Inequalities Involving Addition/Subtraction 2 days 

Lesson 13 

Inequalities Involving Multiplication/Division 2 days 

Lesson 14 Absolute 

Value Equations 3 days 

Lesson 15 

Literal 

Equations 2 days 

Teacher Notes: 

● 6 days allocated for formative/summative assessments. 

● Students can seek input from their peers and teachers throughout collaborative assignments and 

activities 

Core Instructional Materials (Leveled as appropriate): 

Big Ideas Math 

Khan Academy 

NJSLS Algebra I Guide to Coherence   

NJCTL Algebra I 

http://www.khanacademy.org 

www.geogebra.org 

https://www.illustrativemathematics.org 

http://mathforum.org/ 

https://www.engageny.org/ 

www.desmos.com 

https://bim.easyaccessmaterials.com/
https://www.khanacademy.org/
https://www.nj.gov/education/standards/math/Docs/Algebra1Guide_Coherence.pdf
https://njctl.org/materials/courses/algebra-i-6-12/
http://www.khanacademy.org/
http://www.khanacademy.org/
http://www.geogebra.org/
http://www.geogebra.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
http://mathforum.org/
https://www.engageny.org/
https://www.engageny.org/
http://www.desmos.com/


Unit II Overview 

Content Area: Mathematics 

Unit Title: Unit 3: Linear Functions 

Target Course/Grade Level: Transitional Mathematics/9th Grade 

Unit Summary 

The unit will begin with an introduction of the concept of a function.  Function notation is an important 

method to describe real-life situation such as supply/demand curves, projectile motion or vibrations.  This 

unit will focus on the most fundamental of functions, the linear function.  The students will be able to 

determine the rate of change and relate it to the concept of slope.  The student will also be able to graph 

linear functions, write equations of linear functions and solve systems of equations. 

Unit Rationale 

As a student progresses through his or her math career, they encounter many types of functions. The linear 

function is the most useful as many economic, scientific and social science phenomena can be modeled by 

a linear function.  Mastery of the linear function will allow students to have success with the many other 

functions that show themselves.  The student will also become proficient at graphing a linear function 

which again will be useful as they begin to explore other function’s graphs. 

Interdisciplinary Connections: 

Career Readiness, Life Literacies and/or Key Skills: 

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem 

solving (e.g., 1.3E.12profCR3.a). 

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources 

appropriately (e.g., 2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 

7.1.AL.PRSNT.2). 

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations for an 

intended audience (e.g., S-ID.B.6b, HS-LS2-4). 

ELA: 
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and 

quantitatively, as well as in words. 
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

Speaking and Listening: 

NJSLSA.SL1. 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. 
NJSLSA.SL4. 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. 

 



Computer Science and Design Thinking: 

8.1.12.DA.1: Create interactive data visualizations using software tools to help others better understand 

real world phenomena, including climate change. 

8.1.12.IC.2: Test and refine computational artifacts to reduce bias and equity deficits. 

8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its 

requirements, specifications, and constraints (e.g., safety, reliability, economic considerations, quality 

control, environmental concerns, manufacturability, maintenance and repair, ergonomics). 

8.2.12.ED.6: Analyze the effects of changing resources when designing a specific product or system (e.g., 

materials, energy, tools, capital, labor). 

Student Learning Objectives 

Students will be able to: 

1. Determine the value of a function. 

2. Determine the slope of a line. 

3. Relate rate of change with slope. 

4. Graph a linear function. 

5. Write an equation of a linear function. 

6. Solve a system of equations. 

Mathematical Practices 

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

2. Reason abstractly and quantitatively. 

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

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

NJSLS # New Jersey Student Learning Standards 

7.RP.2D Explain what a point (x, y) on the graph of a proportional relationship means in terms of 

the situation, with special attention to the points (0, 0) and (1, r) where r is the unit rate. 

8.EE.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. 

Compare two different proportional relationships represented in different ways. 

8.EE.6 Use similar triangles to explain why the slope m is the same between any two distinct 

points on a non-vertical line in the coordinate plane; derive the equation y = mx for a line 

through the origin and the equation y = mx + b for a line intercepting the vertical axis at b. 

8.EE.8 Analyze and solve pairs of simultaneous linear equations. 

G.GPE.B.5 Prove the slope criteria for parallel and perpendicular lines and use them to solve 

geometric problems (e.g., find the equation of a line parallel or perpendicular to a given 

line that passes through a given point). 



F.IF.A.1 Understand that a function from one set (called the domain) to another set (called the 

range) assigns to each element of the domain exactly one element of the range.  If f is a 

function and x is an element of its domain, then f(x) denotes the output of f corresponding 

to the input x. The graph of f is the graph of the equation y = f(x). 

F.IF.B.2 Use function notation, evaluate functions for inputs in their domains, and interpret 

statements that use function notation in terms of a context. 

F.LE.A.2 Construct linear and exponential functions, including arithmetic and geometric sequences, 

given a graph, a description of a relationship, or two input-output pairs (include reading 

these from a table). 

A.REI.A.1 Explain each step in solving a simple equation as following from the equality of numbers 

asserted at the previous step, starting from the assumption that the original equation has a 

solution.  Construct a viable argument to justify a solution method. 

A.REI.B.3 Solve linear equations and inequalities in one variable, including equations with 

coefficients represented by letters 

A.REI.C.5 Prove that, given a system of two equations in two variables, replacing one equation by 

the sum of that equation and a multiple of the other produces a system with the same 

solutions. 

A.REI.C.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing 

on pairs of linear equations in two variables. 

A.CED.A.1 Create equations and inequalities in one variable and use them to solve problems. 

Unit Essential Questions 

● How does the rate of change relate to the 

slope of a line? 

● How can a break-even point be determined 

using a system of equations given the price 

verse cost functions? 

● How do parallel and perpendicular lines 

differ graphically and functionally? 

Unit Enduring Understandings 

● A linear function can be represented 

graphically describing a real-life situation. 

● The slope of a line is directly related to the 

rate of change which can be determined 

algebraically and graphically. 

● A system of linear equations can be modeled 

from a real-life situation and be solved via 

graphical analysis or algebraically. 

Evidence of Learning 



Summative Assessment: The students will be assessed with a summative unit assessment modeled after 

the NJSLA-M assessment model. This model assessment will include multiple-choice questions, 

constructed response and a performance task. 
Formative Assessments 

● Do Nows 

● Discussions 

● Guided Practice 

● Independent Practice 

● Daily Homework Assignments 

Benchmark Assessments 

● Weekly Quizzes 

Alternative Assessments 

● Journaling 

● Online assignments 

● Discovery Activities 

● Projects 

Lesson Plans 

Lesson Timeframe 

Lesson 1 

Relationships and Functions 2 days 

Lesson 2 Domain 

and Range 3 days 

Lesson 3 Vertical 

Line Test 1 day 

Lesson 4 Linear vs 

Nonlinear 2 days 

Lesson 5 

Analyzing a Graph 2 days 

Lesson 6 Evaluating 

Functions 3 days 

Lesson 7 

Graphing a Line with Points 2 days 

Lesson 8  

Creating Tables to Graph 2 days 

Lesson 9 
Rate of Change and Slope 4 days 

Lesson 9 y 

= mx + b 
*In this lesson, students will calculate the slope 

of various ramps and assess practicality, ADA 

mandates, and financial impact. 

4 days 



Lesson 10 

Parallel/Perpendicular Lines 3 days 

Lesson 11 

Writing Equations of Lines 4 days 

Lesson 12 System 

of Equations 5 days 

Teacher Notes: 

● 6 days allocated for formative/summative assessments 

● Students can seek input from their peers and teachers throughout collaborative assignments and 

activities 

Core Instructional Materials (Leveled as appropriate): 

Big Ideas Math 

Khan Academy 

NJSLS Algebra I Guide to Coherence   

NJCTL Algebra I 

http://www.khanacademy.org 

www.geogebra.org 

https://www.illustrativemathematics.org 

http://mathforum.org/ 

https://www.engageny.org/ 

www.desmos.com 

 

  

https://bim.easyaccessmaterials.com/
https://www.khanacademy.org/
https://www.nj.gov/education/standards/math/Docs/Algebra1Guide_Coherence.pdf
https://njctl.org/materials/courses/algebra-i-6-12/
http://www.geogebra.org/
http://www.geogebra.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
http://mathforum.org/
https://www.engageny.org/
https://www.engageny.org/
http://www.desmos.com/


Unit III Overview 

Content Area: Mathematics 

Unit Title: Unit 4: Pythagorean Theorem 

Target Course/Grade Level: Transitional Mathematics/9th Grade 

Unit Summary 
This unit focuses on the Pythagorean Theorem and its applications.  The students will be able to find the 

area and perimeter of regular and irregular shapes attending to units.  Triangles will be the primary shape 

to be explored as the students use the concept of similar triangles to find the missing side of a triangle. 

The Pythagorean Theorem will be proved and applied to find missing sides of right triangles as well as 

real-life situations. 
Unit Rationale 

Right triangles and the Pythagorean Theorem are the primary tool used to solve many mathematical and 

scientific problems.  In conjunction with sine, cosine and tangent, the Pythagorean Theorem serves as the 

backbone of problem-solving in physics.  Mastery of the Pythagorean Theorem will allow the student to 

have success in Algebra 1, Geometry and Physics.  The student will also develop an appreciation and 

importance of units when determining the answer of an area or perimeter problem. 

Interdisciplinary Connections: 

Career Readiness, Life Literacies and/or Key Skills: 

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem 

solving (e.g., 1.3E.12profCR3.a). 

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources 

appropriately (e.g., 2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 

7.1.AL.PRSNT.2). 

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations for an 

intended audience (e.g., S-ID.B.6b, HS-LS2-4). 

ELA: 

NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and 

quantitatively, as well as in words. 
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

Speaking and Listening: 

NJSLSA.SL1. 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. 
NJSLSA.SL4. 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. 

Computer Science and/or Design Thinking: 

8.2.12.NT.2: Redesign an existing product to improve form or function. 

Student Learning Objectives 



Students will be able to: 

1. Find the area and perimeter of regular and irregular shapes. 

2. Determine the units in an area or perimeter word problem. 

3. Apply a scale factor to the dimensions of geometric figures and determine how it will impact the 

area and perimeter. 

4. Use triangle similarity to find the missing side of a triangle. 

5. Use the Pythagorean Triangle to find the missing side of a right triangle. 

6. Solve multi-step triangle application problems. 

Mathematical Practices 

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

2. Reason abstractly and quantitatively. 

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

4. Model with mathematics. 

5. Use appropriate tools strategically. 

 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

NJSLS # New Jersey Student Learning Standards 

7.G.6 Solve real-world and mathematical problems involving area, volume and surface area of 

two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, cubes, 

and right prisms. 

8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in 

real-world and mathematical problems in two and three dimensions. 

8.G.8 Apply the Pythagorean Theorem to find the distance between two points in a coordinate 

system. 

G.SRT.C.6 Understand that by similarity, side ratios in right triangles are properties of the angles in 

the triangle, leading to definitions of trigonometric ratios for acute angles. 

G.SRT.C.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 

problems. 

Unit Essential Questions 

● Why are proper units important when 

expressing the answer to a perimeter or 

area word problem? 

● How does the concept of similarity allow 

one to find the missing side of a triangle? 

Unit Enduring Understandings 

● Proper units are as important has the number 

answer to a problem. 

● Formulas can be determined and used to 

calculate the area of both regular and 

irregular shapes. 



● Why is the Pythagorean Theorem used as 

a problem-solving tool so often in right 

triangles? 

● The Pythagorean Theorem can be used to 

solve real world problems involving right 

triangles. 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment modeled after 

the NJSLA-M assessment model. This model assessment will include multiple-choice questions, 

constructed response and a performance task. 
Formative Assessments 

● Do Nows 

● Discussions 

● Guided Practice 

● Independent Practice 

● Daily Homework Assignments 

Benchmark Assessments 

● Weekly Quizzes 

Alternative Assessments 

● Journaling 

● Online assignments 

● Discovery Activities 

● Projects 

Lesson Plans 

Lesson Timeframe 

Lesson 1 Finding 

Perimeter 2 days 

Lesson 2 

Finding Area 2 days 

Lesson 3 

Word Problems with Area/Perimeter 2 days 

Lesson 4 Triangle 

Similarity 3 days 

Lesson 5 Pythagorean 

Theorem 4 days 

Lesson 6 

Pythagorean Theorem Applications 3 days 



Teacher Notes: 

● 3 days allocated for formative/summative  assessments 

● Students can seek input from their peers and teachers throughout collaborative assignments 

and 

activities 

Core Instructional Materials (Leveled as appropriate): 

Big Ideas Math 

Khan Academy 

NJSLS Algebra I Guide to Coherence   

NJCTL Algebra I 
http://www.khanacademy.org 
www.geogebra.org 
https://www.illustrativemathematics.org 

http://mathforum.org/ 

https://www.engageny.org/ 

www.desmos.com 

 

  

https://bim.easyaccessmaterials.com/
https://www.khanacademy.org/
https://www.nj.gov/education/standards/math/Docs/Algebra1Guide_Coherence.pdf
https://njctl.org/materials/courses/algebra-i-6-12/
http://www.khanacademy.org/
http://www.khanacademy.org/
http://www.geogebra.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
http://mathforum.org/
https://www.engageny.org/
https://www.engageny.org/
http://www.desmos.com/


Unit IV Overview 

Content Area: Mathematics 

Unit Title: Unit 5- Descriptive Statistics 

Target Course/Grade Level: Transitional Mathematics/9th Grade 

Unit Summary: The students will be able to interpret statistical data, analyze given and relationships in 

data sets using various data representations such as histograms, mean, as well as accounting for outliers. 

Unit Rationale: Whether on television, newspapers or the Internet, statistics are used to sway public 

opinion, to inform, or to persuade the public to purchase a product.  Statistics also allow the decision 

maker to make an informed decision on real-world data. Being able to interpret statistics is important to 

being able to make sound decisions. 

Interdisciplinary Connections: 

Career Readiness, Life Literacies and/or Key Skills: 

9.4.12.CT.2: Explain the potential benefits of collaborating to enhance critical thinking and problem 

solving (e.g., 1.3E.12profCR3.a). 

9.4.12.IML.5: Evaluate, synthesize, and apply information on climate change from various sources 

appropriately (e.g., 2.1.12.CHSS.6, S.IC.B.4, S.IC.B.6, 8.1.12.DA.1, 6.1.12.GeoHE.14.a, 

7.1.AL.PRSNT.2). 

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations for an 

intended audience (e.g., S-ID.B.6b, HS-LS2-4). 

ELA: 

NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including visually and 

quantitatively, as well as in words. 
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 

Speaking and Listening: 
NJSLSA.SL1. 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. 
NJSLSA.SL4. 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. 

Computer Science and/or Design Thinking: 
8.1.12.DA.6: Create and refine computational models to better represent the relationships among different 

elements of data collected from a phenomenon or process. 

Student Learning Objectives 



1) Write linear and exponential functions (e.g. growth/decay and arithmetic and geometric 

sequences) from graphs, tables, or a description of the relationship, recursively and with an 

explicit formula, and describe how quantities increase linearly over equal intervals. 

2) Represent data on the real number line (i.e. dot plots, histograms, and box plots) and use statistics 

to compare and interpret differences in shape, center, and spread in the context of the data 

(account for effects of outliers). 

3) Represent and describe data for two variables on a scatter plot, fit a function to the data, and use 

the function to solve problems. 

4) Interpret the slope and intercept of a linear model. 

Selected Opportunities for Connection to Mathematical Practices 

1.  Make sense of problems and persevere in solving them.* 
2. Reason abstractly and quantitatively. 

Examine several related events to determine if the relationship is correlation or causation. 

3. Construct viable arguments and critique the reasoning of others. 
4. Model with mathematics.* 

5. Use appropriate tools strategically. 

6. Attend to precision. 

SLO 5 Create data displays and give oral and written descriptions, in context, using explicit language. 
7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices. 

Bold type identifies possible starting points for connections to the SLOs in this unit. 

NJSLS # New Jersey Student Learning Standards 

S-ID.A.1 Represent data with plots on the real number line (dot plots, histograms, and box plots). 

 

S-ID.A.2 Use statistics appropriate to the shape of the data distribution to compare center (median, 

mean) and spread (interquartile range, standard deviation) of two or more different data 

sets. 

S-ID.C.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in 

the context of the data. 

F-LE.A.1 Distinguish between situations that can be modeled with linear functions and with 

exponential functions. 

a) Prove that linear functions grow by equal differences over equal intervals; and that 

exponential functions grow by equal factors over equal intervals. 

b) Recognize situations in which one quantity changes at a constant rate per unit 

interval relative to another. 

c) Recognize situations in which a quantity grows or decays by a constant percent 

rate per unit interval relative another. 

F-LE.A.2 Construct linear and exponential functions, including arithmetic and geometric sequences, 

given a graph, a description of a relationship, or two input-output pairs (include reading 

these from a table). 



Unit Essential Questions 

● How can the collection, organization, 

interpretation, and display of data be used 

to answer questions? 

● How can experimental and theoretical 

probabilities be used to make predictions 

or draw conclusions? 

● How can attributes be used to classify 

data/objects? 

● What is the best way to solve this? What 

counting strategy works best here? 

● How can visual tools such as networks 

(vertex-edge graphs) be used to answer 

questions? 

● How can algorithmic thinking be used to 

solve problems? 

Unit Enduring Understandings 

● The message conveyed by the data depends 

on how the data is collected, represented, 

and summarized. 

● The results of a statistical investigation can 

be used to support or refute an argument. 

● Experimental results tend to approach 

theoretical probabilities after a large number 

of trials. 

● Grouping by attributes (classification) can 

be used to answer mathematical questions. 

● Algorithms can effectively and efficiently be 

used to quantify and interpret discrete 

information. 

● Optimization is finding the best solution 

within given constraints. 

● Algorithms can effectively and efficiently be 

used to quantify and interpret discrete 

information. 

Unit Learning Targets 

Students will ... 

1) Construct dot plots, histograms and box plots for data on a real number line. 

2) Identify outliers (extreme data points) and their effects on data sets. 

3) Compare two or more different data sets using the center and spread of each. 

4) Interpret differences in different data sets in context. Interpret differences due to possible effects 

of outliers. 

Evidence of Learning 

Summative Assessment: The students will be assessed with a summative unit assessment modeled after 

the NJSLA-M assessment model. This model assessment will include multiple-choice questions, 

constructed response and a performance task. 
Formative Assessments 

● Do Nows 

● Discussions 

● Guided Practice 

● Independent Practice 

● Daily Homework Assignments 

Benchmark Assessments 

● Weekly Quizzes 

Alternative Assessments 

● Journaling 

● Online assignments 

● Discovery Activities 

● Projects 



Lesson Plans 

Lesson Timeframe 

Lesson 1 

Sampling and 

Bias 2 days 

Lesson 2 

Box Plots and Histograms 3 days 

Lesson 3 Measures 

of Variation 3 days 

Lesson 6 
Scatter Plots 

*Student will create models of data related to the 

environmental and/or economic impact of 

climate change 

4 days 

Lesson 8 Linear 

Function Fitting 3 days 

Teacher Notes: 

● 3 days allocated for formative/benchmark/summative/alternative assessments 

● TI-84/Desmos graphing calculator infused throughout the unit 

Core Instructional Materials (Leveled as appropriate): 

Big Ideas Math 

Khan Academy 

NJSLS Algebra I Guide to Coherence   

NJCTL Algebra I www.mathxlforschool.com 

http://cast.massey.ac.nz 

http://www.khanacademy.org 

https://www.desmos.com/ 

www.mathematicsvisionproject.org 

www.state.nj.us/education/modelcurriculum 

www.engageny.org 

www.illustrativemathematics.org 

 

 

 

 

 

 

 

 

 

https://bim.easyaccessmaterials.com/
https://www.khanacademy.org/
https://www.nj.gov/education/standards/math/Docs/Algebra1Guide_Coherence.pdf
https://njctl.org/materials/courses/algebra-i-6-12/
http://cast.massey.ac.nz/
http://cast.massey.ac.nz/
http://www.khanacademy.org/
http://www.khanacademy.org/
https://www.desmos.com/
https://www.desmos.com/
http://www.mathematicsvisionproject.org/
http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/
http://www.engageny.org/
http://www.illustrativemathematics.org/


 

 

Differentiation Suggestions using UDL Principles 

 

Considerations for students with an IEP/504: 

Classroom Instruction: 

● All instruction for classified students will be guided by the students’ Individualized 

Education Plan (IEP). 

● Regular education teachers will be responsible for differentiating instruction for classified 

students based on the instructional modifications listed in the IEP. 

● In the case of General Education - Supported Instruction (GE-SI) Classes, the special 

education teacher will be responsible for support in modifying the curriculum for the 

students, informing the class room teacher of the modifications, and directing 

instructional aide(s) to provide support accordingly. 

● Grading will be done collaboratively by the regular and special education teachers. 

Modifications: 

● Modifications include but are not limited to: 

Extra time for assignments, modified classwork/homework assignments based on 

disability, preferential seating, study guides, copies of class notes, assistive technology 

and rewording/repeating or clarifying directions. 

In-class Assessments: 

● All assessments are to be in line with students’ IEPs.  In-class support teachers should 

modify tests for classified students.  Tests may be given in the regular education 

classroom or completed with the inclusion teacher in another location with additional 

time. Students may be tested separately according to the IEP. 

● Assessment grades may be modified based on a student’s disability and in accordance 

with their IEP. 

Considerations for English Language Learners (ELLs): 

Classroom Instruction: 

● Instruction for ESL students will be guided by their WIDA English Language Proficiency 

level.  Teachers should receive this level from the ESL teacher assigned to the building. 

● General education teachers will be responsible for differentiating instruction for ELLs 

with the assistance of the ESL teacher that promotes language, literacy and content 

learning. 

● Sheltered Instruction Observation Protocol (SIOP) http://siop.pearson.com/about-siop/ 

The following 8 components provide all teachers with lesson planning and instructional 

strategies that support language and learning goals for all students.  This approach to 

teaching aligns with preparing students with college and career ready skills. 

The SIOP Model components: 

http://siop.pearson.com/about-siop/


1. Lesson Preparation 

2. Building Background 

3. Comprehensible Input 

4. Strategies 

5. Interaction 

6. Practice and Application 

7. Lesson Delivery 

8. Review and Assessment 

● In the case of Content-Based ESL (CBE), the ESL teacher and the general education 

teacher will be responsible for identifying language objectives and additional 

instructional strategies that improve proficiency in English and academic success of 

ELLs.  Instructional strategies and the necessary scaffolds to promote student learning 

will be shared with the general education teacher for daily lessons that are aligned to 

District Curricula, CCSS, and WIDA Standards.  The general Education teacher and ESL 

teacher will be co-teachers for a pre-determined amount of classroom instruction. ● 

Grading will be done collaboratively by the regular and ESL teachers. 

Modifications:  The following are possible modifications but are not limited to this list – 

● Direct instruction, small group or pullout, about the contrasting letter sound 

correspondences, syllabication patterns and morphology in English supported with 

connections to their native language, native language text and/or resources, graphic 

organizers, visuals, sentence starters/ sentence frames, cloze activities, modeling, 

working with a partner, timeline and phrase wall and adapted text (in English) or specific 

sections of the original text, highlighted/bold-faced words within text. 

● Draw pictures instead of writing/speaking. 

● Match drawings with new vocabulary that might correspond. 

● Work in small group or pairs with their English Only (EOs) peers for authentic content 

language talk and grade level modeling. 

● Write simple sentences instead of complex sentences that demonstrates an understanding 

of academic language particular to specific content. 

● Match simple sentences with new vocabulary that might apply to edit sentences. 

● Have students provide examples/explanations of main idea in simple sentences.  

Revisions show an attempt to improve Language Control by embedding academic 

content vocabulary and Linguistic Complexity by expanding and varying sentence 

structures and using correct punctuation. 

● Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with 

new vocabulary (adjective word wall, content word walls) that might correspond. 

● Provide multiple opportunities for authentic speech acts to practice language skills and 

develop English fluency. 

● Total Physical Response (TPR) to model critical thinking skills like analyze and 

synthesize. 

● Study Guides 

http://www.youtube.com/v/o5xK5gP_Tbw?version=3&hl=en_US
http://www.youtube.com/v/mTnHonxao70?version=3&hl=en_US
http://www.youtube.com/v/rhYI3w5I0EA?version=3&hl=en_US
http://www.youtube.com/v/GjOrFN6PEDg?version=3&hl=en_US
http://www.youtube.com/v/hUrQr4GBg0g?version=3&hl=en_US
http://www.youtube.com/v/GGFTlmJmdmw?version=3&hl=en_US
http://www.youtube.com/v/sXkCZcPGxwE?version=3&hl=en_US


In Class Assessments: 

● All formative and summative assessments will include modifications that support 

student’s English Proficiency level. ESL teachers will collaborate with regular education 

teachers to provide appropriate differentiation for assessing ELLs. 

Considerations for At Risk Students: 

● At Risk students are identified by the I&RS committee in each school.  The committee 

works to understand the reasons behind the student’s low performance level in school and 

to create and implement a plan that is carried out by a variety of staff members in the 

building. 

● Teachers with At Risk students are notified by the I&RS committee and provided with a 

copy of the plan and a timeframe for assessing the growth of the student.  There are 

academic as well as behavioral goals that are listed for the students with recommended 

strategies unique to each individual. 

● Classroom teachers are to follow the plan using instructional strategies that will help the 

student improve his/her performance while applying appropriate behavioral strategies 

consistent with the needs of the student. 

● Teachers will report student progress to the I&RS committee within the specified 

timeframe for the plan. 

Classroom instruction: 

● Teachers will use differentiated instruction for At Risk students as they do for all students 

in their class.  The strategies would be guided by the I&RS plan and be consistent with 

the student’s ability and learning modality. 

Modifications: 

● Clarify all assignments and place specific timeframes for completion.  Provide student 

with opportunity for one on one time for clarification. 

● Set clear expectations for all assignments, in and outside of class.  Keep expectations 

within the framework of the I&RS plan. 

● Use positive reinforcement for all successes.  Hold student to defined consequences for 

not completing work. 

● Provide time outside the normal class time for completion of work.  Not completing 

assignments is unacceptable, all assignments will be completed. 

In Class Assessments: 

● At Risk students should receive any modifications listed in their I&RS plan. 

● If necessary, students should be provided with extended time to complete assessments. 

Considerations for Gifted Students: 

● Teachers will use differentiated instruction for Gifted Students as they do for all students 

in their class. 



● Assignments and assessments can be planned and implemented with input from the 

student. 

● Gifted students will be provided with the opportunity to demonstrate their knowledge 

through a variety of platforms. 

● Teachers will have the latitude to provide assignments with the individual student’s 

ability in mind. 



 


