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Course Description: 
 
Algebra I is designed to involve the student in the application of mathematics both in the classroom and the real world setting. Students will 
become proficient in using mathematical symbolism, technological procedures and problem solving strategies to gain an understanding of algebraic 
concepts. A course in Algebra I should be a prerequisite for a student who plans to take Algebra II or Geometry. 
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Suggested Pacing Guide: 
 

Unit Standards Days 

Unit 1 – Relationships between Quantities & 
Reasoning with Equations 

N.RN.3, A.SSE.1a, A.SSE.1b, A.SSE.2, A.REI.1, 
A.REI.3, A.REI.10, F.IF.1, F.IF.2, F.IF.4, A.CED.1, 
A.CED.4, N.Q.1 

28 

Unit 2 – Linear Relationships F.IF.2, F.IF.4, F.IF.6, F.IF.7a,  
F.LE.1a, F.LE.2, F.BF.1, F.BF.2, F.BF.4a, S.ID.7, 
S.ID.6a, S.ID.6b, S.ID.6c, S.ID.8, S.ID.9, A.CED.2, 
, A.CED.1, A.CED.3, A.REI.3, A.REI.5, A.REI.6, 
A.REI.10, A.REI.11, A.REI.12 

44 

Unit 3 – Exponential & Quadratic Functions A.APR.1, A.SSE.1a, A.SSE.2, A.SSE.3a, A.SSE.3b, 
F.IF.4, F.IF.3, F.IF.6, F.IF.7a, F.IF.7b, F.IF.7e, 
F.IF.8a, F.IF.8b, A.REI.1, A.REI.4, F.LE.1, F.LE.2, 
N.RN.1, N.RN.2, F.BF.2 

38 

Unit 4 – Data Analysis S.ID.2, S.ID.3, S.ID.5, S.MD.5, S.MD.6, S.CP.2, 
S.CP.3, S.CP.4, S.CP.5, S.CP.6, S.CP.7, S.CP.8, 
S.CP.9, S.IC.2, S.IC.3, S.IC.5, S.IC.6 
 

11 

Unit 5 – Advanced Functions & Equations F.IF.4, F.IF.7b, A.REI.4a, A.CED.2, N.RN.2, 
G.SRT.8 
 

18 

  



 

 

 Course Title: Algebra 1 

Unit Title: Relationships Between Quantities and Reasoning with 
Equations 

Unit Number: 1 

Desired Outcomes 

Established Goals:  NJSLS-Mathematics 
           
Major:  

● Reason quantitatively and use units to solve problems (N.Q.1, N.Q.2). 
● Interpret the structure of expressions (A.SSE.1, A.SSE.2). 
● Create equations that describe numbers or relationships (A.CED.1, A.CED.2, A.CED.4). 
● Understand solving equations as a process of reasoning and explain the reasoning (A.REI.1). 
● Solve equations and inequalities in one variables (A.REI.3). 
● Represent and solve equations and inequalities graphically (A.REI.10). 
● Understand the concept of a function and use function notation (F.IF.1, F.IF.2). 
● Interpret functions that arise in applications in terms of the context (F.IF.4). 

     
Additional:  

● Use properties of rational and irrational numbers (N.RN.3). 
 
 
 

Enduring Understandings: 
 

● Real-world phenomena can be represented efficiently in 
algebra by using symbols and operations. These symbols 
may represent unknown quantities which may or may not 
vary.  

● Equations and inequalities can be transformed into 
equivalent forms so that solutions can be found. 

Essential Questions: 
 

● How can mathematical ideas be represented? 
● Why is it helpful to represent the same mathematical idea in 

different ways? 
 

Students will Know: 
 



 

 

● algebraic expressions contain one or more numbers and variables along with arithmetic operations.  They can be written as 
mathematical expressions or verbal expressions.  They do not contain an equal sign. 

● when evaluating an expression, the set of rules that specifies which operation to do first is the order of operations. 
● identity and equality properties can be used to justify each step when evaluating expressions and solving equations. 
● the Distributive Property can be used to evaluate numerical expressions and simplify algebraic expressions. 
● an equation is an algebraic statement that contains an equals sign. 
● a relation can be represented as a set of ordered pairs, (x,y), as an equation, table, mapping, or graph. 
● a function is a relationship between input and output in which each input value has exactly one output. 
● to interpret a graph, estimate and interpret key features. 
● critical vocabulary is necessary to communicate and understand mathematics in the real world.  
● variables can be used to represent an unknown amount when writing equations. 
● solving an equation means finding the value of the variable in the equation that makes the equation true. 
● solving equations can be done using the Properties of Equality and the strategy of undoing each operation by working backward. 

 
 

Students will be able to: 
 
Expressions, Equations, and Functions 

● write verbal expressions for algebraic expressions and vice versa. 
● evaluate numerical and algebraic expressions using the order of operations. 
● recognize properties of equality, identity, Commutative, and Associative properties. 
● use the Distributive Property to evaluate expressions and simplify expressions. 
● solve equations with one and two variables. 
● represent relations and interpret graphs of relations. 
● determine whether a relation is a function and find function values. 
● interpret intercepts, symmetry, positive, negative, increasing, decreasing, extrema, and end behavior of graphs of functions. 

Linear Equations 
● translate sentences into equations, vice versa. 
● solve equations by using addition, subtraction, multiplication, and division. 
● solve equations involving more than one operation and involving consecutive integers. 
● solve equations with the variable on each side and involving grouping symbols. 
● evaluate absolute value expressions and equations. 



 

 

● compare ratios and solve proportions. 
● find the percent of change and solve problems involving percent of change. 
● solve equations for given variables and use formulas to solve real-world problems. 
● solve problems involving weighted averages.  

 

Assessment Evidence 

Performance Tasks: 
 

● Sketch the graph of a function with one relative maximum 
and one relative minimum that could represent a real-
world function.  Label each axis and include appropriate 
units, then identify and interpret the relative extrema of 
your graph. 

● At the beginning of a Ferris wheel ride, a passenger cart is 
located at the same height as the center of the wheel.  
The position y in feet of this cart relative to the center t 
seconds after the ride starts is given by the function 
graphed at the right.  Identify and interpret the key 
features of the graph.  Look for a pattern in the graph to 
help you describe its end behavior. 

 

Other Evidence: 
 
Required District/State Assessments  

 Unit Assessment  

 PARCC  

 SGO Assessments  
Suggested Formative/Summative Classroom Assessments  

 Describe Learning Vertically  

 Identify Key Building Blocks  

 Make Connections (between and among key building blocks)  

 Short/Extended Constructed Response Items  

 Multiple-Choice Items (where multiple answer choices may 
be correct)  

 Drag and Drop Items  

 Use of Equation Editor  

 Quizzes  

 Journal Entries/Reflections/Quick-Writes  

 Accountable talk  

 Projects  

 Portfolio  

 Observation  

 Graphic Organizers/ Concept Mapping  

 Presentations  

 Role Playing  



 

 

 Teacher-Student and Student-Student Conferencing 
Homework 

Learning Plan 

Unit Pacing: 28 days including review and assessments 
 
Learning Activities: 

● PARCC Released Items 
● Starter exercises 
● Guided notes 
● In class activities (matching, scavenger hunt, interactive exercises, etc.) 
● Variety of instructional strategies (inquiry, cooperative groups, peer editing, blended learning) 
● Technology (Khan Academy, IXL, Desmos, ConnectEd, etc.) 
● Homework relating to current topic 

 
Textbook: Carter, John, et al, Algebra 1, Glencoe, McGraw-Hill, 2010 and 2012 
 

Accommodations 

 
Special Education/ 504/ At Risk Students Accommodations & 
Modifications: 
 

 Practice the thinking and procedure involved in 
isolating/highlighting a variable in a formula with 
students. 

 Model the thinking process and steps involved when 
solving linear equations in context 

 Encourage students to justify their reasoning. Provide 
students with sentence stems if needed.  

 Model how to determine what the parts of an expression 
mean in context by decomposing the expression. Work 

 
ELL: 
 

 Sentence stems to provide additional language support 

 Use interactive tools such as manipulatives and technology while 
working in small groups to build language as well as math skills.  

 The students can explain through a “think aloud” and demonstrate 
how they solved the problem.  

 Use of word/picture walls in the classroom displaying a list of key 
academic vocabulary words for reference (from a specific unit).  

 Use of teacher created reference sheets during task completion to 
check expectations, verify content and support language acquisition.  



 

 

toward students being able to provide this explanation 
with little or no prompting. 

 Provide opportunities for students to practice rewriting 
expressions in equivalent forms. Make sure to use context 
based problems to facilitate understanding and retention. 

 Anchor charts to model strategies and process 

 Reference sheets that list formulas, step-by-step 
procedures and model strategies 

 Conceptual word wall that contains definition, translation, 
pictures and/or examples 

 Graphic organizers to help students interpret the meaning 
of terms in an expression or equation in context 

 Translation dictionary 

 Teacher modeling. 

 Highlight and label solution steps for multi-step problems 
in different colors 

 Create an interactive notebook with students with a table 
of contents so they can refer to previously taught material 
readily 

 Algebra tiles 

 Graphing calculator 

 Videos to reinforce skills and thinking behind concepts 

 Access to tools such as tables, graphs and charts to solve 
problems 

 

 Provide students with visuals aids like pictures and diagrams to 
illustrate the parts of an expression.  

 Appropriate and consistent language support for the development of 
academic vocabulary and conceptual understanding is necessary.  

 Identify key phrases or new vocabulary to pre-teach. 

 Teacher models the thinking process used and the academic 
vocabulary needed to solve multistep problems that require students 
to interpret units consistently and accurately. 

 Modify the linguistic complexity of tasks by rephrasing math 
problems.  

 Provide support for solving linear equations and inequalities by using 
anchor charts with important terms, problem solving approaches, 
pictures and translations as needed.  

 Incorporate writing activities such as math journals to support the 
acquisition of academic language in mathematics and to empower 
students with a resource for later reference. 

Related Standards  
Interdisciplinary connections 

 Science Connection: 

o PHYSICS (HS-PS2-1 ):  Acceleration is the measure of how fast a velocity is changing.  The formula for acceleration is 𝑎 =
𝑣𝑓−𝑣𝑖

𝑡
.  𝑎 

represents the acceleration rate, 𝑣𝑓 is the final velocity, 𝑣𝑖  is the initial velocity, and t represents the time in seconds.  (a)  Solve 



 

 

the formula for the final velocity.  (b)  What is the final velocity of a runner who is accelerating at 2 feet per second squared for 3 
seconds with an initial velocity of 4 feet per second? 

o Boyle’s Law (MS-PS1-4, HS-PS1-3):  Students will explore rational numbers and functions in the context of Boyle’s Law. 

 Physical Education Connection:  

o Throwing Baseballs (2.5.8.A.2, 2.5.12.A.2): Students will analyze the time, pathway and height of a baseball as the players 

compete. 

 
Educational Technology 

 8.1.12.A.5 Technology Operations and Concepts: Create a report from a relational database consisting of at least two tables and describe 
the process, and explain the report results.   

o Example:  Students can explain the significance of tables and formulas of weighted averages to a context and share that 
information with classmates. 

 
Career Ready Practices 

 CRP2. Apply appropriate academic and technical skills. Career-ready individuals readily access and use the knowledge and skills acquired 
through experience and education to be more productive. They make connections between abstract concepts with real-world 
applications, and they make correct insights about when it is appropriate to apply the use of an academic skill in a workplace situation.  

o Example: Students will apply prior knowledge when solving real world problems. Students will make sound judgments about the 
use of specific tools, such as Graphing Calculators, to explore and deepen understanding the concepts related to linear equations 
and inequalities. 

 
NJ SEL Competencies 

 Self-Management: Recognize the skills needed to establish and achieve personal and educational goals 

 Relationship Skills: Identify who, when, where, or how to seek help for oneself or others when needed 
 

Culturally Relevant Learning and Enrichment 
Culturally Relevant Pedagogy 
 

 Integrate Relevant Word Problems: Contextualize equations 
using word problems that reference student interests and 

Enrichment opportunities 
 

 Challenge problems from resource sets 

 Extended learning goals: 



 

 

cultures. Example: When learning about the significance of the 
different elements of the equation, problems that relate to 
student interests such as music, sports and art enable the 
students to understand and relate to the concept in a more 
meaningful way. 

 Everyone has a Voice: Create a classroom environment where 
students know that their contributions are expected and 
valued. Example: Norms for sharing are established that 
communicate a growth mindset for mathematics. All students 
are capable of expressing mathematical thinking and 
contributing to the classroom community. Students learn new 
ways of looking at problem solving by working with and 
listening to each other. 

 Present New Concepts Using Student Vocabulary: Use student 
diction to capture attention and build understanding before 
using academic terms. Example: Teach math vocabulary in 
various modalities for students to remember. Use multi-modal 
activities, analogies, visual cues, graphic representations, 
gestures, pictures and cognates. Directly explain and model the 
idea of vocabulary words having multiple meanings. Students 
can create the Word Wall with their definitions and examples 
to foster ownership. 

o Students will be able to extend knowledge of 
interpreting graphs of functions to identifying functions 
as even, odd, or neither. 

o Students will extend their knowledge of solving 
equations with variables on both sides to solving and 
identifying equations as an identity. 

o Students will extend their knowledge of ratios and 
proportions to applying geometric theorems to solve for 
unknown angles in triangles. 
 

 

 
  



 

 

Course Title: Algebra 1 

Unit Title: Linear Relationships Unit Number: 2 

Desired Outcomes 

Established Goals:  NJSLS-Mathematics 
           
Major:  

 Represent and solve equations and inequalities graphically (A.REI.10, A.REI.11, A.REI.12). 

 Create equations that describe numbers or relationships (A.CED.1, A.CED.2, A.CED.3). 

 Understand the concept of a function and use function notation (F.IF.2, F.IF.3). 

 Interpret functions that arise in applications in terms of the context (F.IF.4, F.IF.6). 

 Solve equations and inequalities in one variable (A.REI.3). 

 Interpret linear models (S.ID.7, S.ID. 8, S.ID.9). 
          
Supporting:  

 Analyze functions using different representations (F.IF.7a, F.IF.9). 

 Reason quantitatively and use units to solve problems (N.Q.1). 

 Construct and compare linear, quadratic, and exponential models and solve problems (F.LE.1a, F.LE.1b, F.LE.2). 

 Summarize, represent, and interpret data on two categorical and quantitative variables (S.ID.6). 

 Build a function that models a relationship between two quantities (F.BF.1, F.BF.2). 
 
Additional:  

 Solve systems of equations (A.REI.5, A.REI.6). 

 Build new functions from existing functions (F.BF.4a). 
 

Enduring Understandings: 
 

 The symbolic language of algebra is used to communicate, 
analyze, and generalize patterns. 

 Algebraic relationships can be represented graphically, 
numerically, symbolically, or verbally.  

Essential Questions: 
 

 Why is math used to model real-world situations? 

 How are symbols useful in mathematics?  What mathematical symbols 
do you know? 

 How can average rate of change be determined graphically, numerically, 



 

 

 Mathematical models can be used to describe physical 
relationships.  

 In mathematical relationships, the value for one quantity 
depends on the value of another quantity.   

 Ratios can show a relationship between changing quantities. 
 

symbolically, or verbally? 

Students will Know: 
 

 real-world situations can be graphed and interpreted using an algebraic model. 

 linear functions can be written in a variety of forms. 

 slope is a rate of change.  

 real life situations can be interpreted and represented using inequalities.  

 selecting and using the appropriate methods to solve systems of equations and inequalities demonstrates efficiency.  

 a linear system has one, infinitely many, or no solution 
 

Students will be able to: 
 
Linear Functions 

 Identify linear equations, intercepts, and zeros and graph linear equations. 

 Solve linear equations and estimate solutions to an equation by graphing. 

 Use rate of change to solve problems and find the slope of a line. 

 Write, graph, and solve problems involving direct variation. 

 Recognize arithmetic sequences and relate arithmetic sequences to linear functions. 
Equations of Linear Functions 

 Write, graph, and model real-world data with linear equations in slope-intercept form. 

 Write an equation of a line in slope-intercept form given the slope and one point and given two points. 

 Write equations of lines in point-slope form. 

 Write an equation of the line that passes through a given point, parallel and perpendicular to a given line. 

 Investigate relationships between quantities by using points on scatter plots.   

 Write equations of best-fit lines using linear regression.  Use lines of fit to make and evaluate predictions. 

 Find the inverse of a relation and of a linear function. 



 

 

Linear Inequalities 
● Solve linear inequalities involving more than one operation, including using addition, subtraction, multiplication, division, and the 

Distributive Property. 
● Solve compound inequalities containing the word “and” or “or” and graph the solutions. 
● Solve and graph absolute value inequalities (> and <). 
● Graph and solve inequalities in two variables. 

Systems of Linear Equations and Functions 
● Solve systems of linear equations by graphing, substitution, and eliminations (addition, subtraction, multiplications). 
● Solve systems of linear inequalities by graphing. 
● Solve real world problems using systems of equations. 
● Determine the best method for solving systems of equations. 
 

Assessment Evidence 

Performance Tasks: 
 

● Real World Linear Equation   Draw a graph representing a 
real-world linear function and write an equation for the 
graph.  Describe what the graph represents. 

● Points on a Graph   a)  Suppose that y=2x-3.  The 
following points lie on the graph of this equation: A(a, 2a-
3), B(b, 2b-3), and C(c, 2c-3).  Amy claims that the slope of 
line segments AB, BC, and AC are equal.  Prove that Amy’s 
claim is correct.  Show your work and explain your 
reasoning. b)  Are the points (-1,1) and (1,-1) on the graph 
of y=2x-3?  Show your work and explain your reasoning.  
Enter your answer, your work, and your explanation in 
the space provided. 

● Quality Control Technician   A quality control technician 
at a candle factory tested eight 16-ounce candles, each 3 
inches in diameter.  These candles came from the same 
production run.  The table shows the decrease in weight 

Other Evidence: 
 
Required District/State Assessments  

 Unit Assessment  

 PARCC  

 SGO Assessments  
Suggested Formative/Summative Classroom Assessments  

 Describe Learning Vertically  

 Identify Key Building Blocks  

 Make Connections (between and among key building blocks)  

 Short/Extended Constructed Response Items  

 Multiple-Choice Items (where multiple answer choices may 
be correct)  

 Drag and Drop Items  

 Use of Equation Editor  

 Quizzes  

 Journal Entries/Reflections/Quick-Writes  

 Accountable talk  



 

 

of each candle after burning for 3 hours.  Candle makers 
believe that the rate at which the candles burn is 
constant.  Write an equation that can be used to model 
the weight w of such a candle as a function of the number 
h of hours burning.  Then, explain how the equation can 
be used to predict the weight of a candle that has burned 
for 5 hours. 

 
 

 Projects  

 Portfolio  

 Observation  

 Graphic Organizers/ Concept Mapping  

 Presentations  

 Role Playing  
 

Learning Plan 

Unit Pacing: 44 days including review and assessments 
 
Learning Activities: 

● PARCC Released Items 
● Starter exercises 
● Guided notes 
● In class activities (matching, scavenger hunt, interactive exercises, etc.) 
● Variety of instructional strategies (inquiry, cooperative groups, peer editing, blended learning) 
● Technology (Khan Academy, IXL, Desmos, ConnectEd, etc.) 
● Homework relating to current topic 

 
Textbook: Carter, John, et al, Algebra 1, Glencoe, McGraw-Hill, 2010 and 2012 
 

Accommodations 

 
Special Education/ 504/ At Risk Students Accommodations & 
Modifications: 
 

 
ELL: 

 Sentence stems to provide additional language support 

 Use interactive tools such as manipulatives and technology while 

working in small groups to build language as well as math skills. 



 

 

 Represent linear models in multiple forms: tables, graphs, 

arithmetic sequences, and equations. Model how to 

convert between forms.  

 Demonstrate how to determine a rate of change, in 

context. Work towards students being able to find and 

describe, using units, rates of change with little or no 

prompting.   

 Model how to determine the parts of a linear equation in 

context and how to identify the correct form of the 

equation. Work towards students being able to convert 

between forms with little or no prompting.  

 Give students opportunities to explore and discover 

properties of systems of linear models, ie lines with the 

same slope, lines with different slopes, and lines with 

negative reciprocal slopes, in multiple forms.  

 Have students collect real world data and determine a 

linear model to fit the data. Justify the validity of the 

linear model. Work towards students being able to 

determine the strength of a linear model and interpolate 

with little or no prompting.  

 Model the thinking process and steps involved when 

solving linear inequalities in context 

 Represent the constraints of a linear inequality, in 

context. Model how to determine these constraints on 

the graph of the inequality.  

 The students can explain through a “think aloud” and demonstrate 

how they solved the problem. 

 Use of word/picture walls in the classroom displaying a list of key 

academic vocabulary words for reference (from a specific unit). 

 Use of teacher-created reference sheets during task completion to 

check expectations, verify content and support language acquisition. 

 Appropriate and consistent language support for the development of 

academic vocabulary and conceptual understanding is necessary. 

 Identify key phrases or new vocabulary to pre-teach. 

 Teacher models the thinking process used and the academic 

vocabulary needed to solve multistep problems that require students 

to interpret units consistently and accurately. 

 Modify the linguistic complexity of tasks by rephrasing math 

problems. 

 Provide support for graphing linear equations and inequalities, 

converting between linear forms, determining a line of best fit, and 

solving systems of equations and inequalities by using anchor charts 

with important terms, problem solving approaches, pictures and 

translations as needed. 

 Incorporate writing activities such as math journals to support the 

acquisition of academic language in mathematics and to empower 

students with a resource for later reference.  

 Prompt students to use an organizational chart to answer multi-step 

or multi-part word problems.  

 



 

 

 Model how to solve one system of linear equations in 

multiple ways and give students opportunities to choose a 

method for solving systems. 

 Encourage students to justify their reasoning. Provide 

students with sentence stems if needed. 

 Anchor charts to model strategies and process 

 Reference sheets that list formulas, step-by-step 

procedures and model strategies 

 Conceptual word wall that contains definition, translation, 

pictures and/or examples 

 Graphic organizers to help students interpret the meaning 

of terms in an expression or equation in context 

 Translation dictionary 

 Teacher modeling. 

 Highlight and label solution steps for multi-step problems 

in different colors 

 Create an interactive notebook with students with a table 

of contents so they can refer to previously taught material 

readily 

 Algebra tiles 

 Graphing calculator 

 Videos to reinforce skills and thinking behind concepts 

 Access to tools such as tables, graphs and charts to solve 

problems 

 

Related Standards  
 



 

 

Interdisciplinary connections and examples 
 

 Physical Education Connection:  

o Free Throws (2.5.12.A.2): This task uses basketball data to create scatter plot and lines of best fit. 

 Science Connection 

o Weather (MS-ESS2-D and HS-ESS2-D):  This task uses weather data and maps to utilize unit rates.  

 
Integration of technology and examples 

 8.1.12.E.1    Research and Information Fluency: Produce a position statement about a real-world problem by developing a systematic 

plan of investigation with peers and experts synthesizing information from multiple sources. 

o Example: Use digital tools to graph linear systems of inequalities that model a solution to a real-world situation. Students can 

then write a position statement to justify their solution, mathematical thinking, and modeling with peers. 

http://www.mathsisfun.com/data/graphs-index.html. 

 8.2.12.E.1    Computational Thinking: Programming: Demonstrate an understanding of the problem-solving capacity of computers in our 

world.  

o Example: Students can use and explain the advantages of using graphing calculators, GeoGebra or Desmos to graph systems of 

inequalities to solve contextual problems. https://www.desmos.com/calculator https://www.geogebra.org/geometry?lang=en-US 

 
Career ready practices and examples 
 

• CRP2. Apply appropriate academic and technical skills. Career-ready individuals readily access and use the knowledge and skills acquired 
through experience and education to be more productive. They make connections between abstract concepts with real-world 
applications, and they make correct insights about when it is appropriate to apply the use of an academic skill in a workplace situation.  

o Example: Students will apply prior knowledge when solving real world problems. Students will make sound judgments about the 

use of specific tools, such as Graphing Calculators, to explore and deepen understanding the concepts related to linear equations 

and inequalities. 



 

 

• CRP4. Communicate clearly and effectively and with reason. Career-ready individuals communicate thoughts, ideas, and action plans 

with clarity, whether using written, verbal, and/or visual methods. They communicate in the workplace with clarity and purpose to make 

maximum use of their own and others’ time. They are excellent writers; they master conventions, word choice, and organization, and use 

effective tone and presentation skills to articulate ideas. They are skilled at interacting with others; they are active listeners and speak 

clearly and with purpose. Career-ready individuals think about the audience for their communication and prepare accordingly to ensure 

the desired outcome.  

o Example: students choose and justify a method for solving a system of equations and communicate their plan to group members.  

• CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. Career-ready individuals readily recognize 

problems in the workplace, understand the nature of the problem, and devise effective plans to solve the problem. They are aware of 

problems when they occur and take action quickly to address the problem; they thoughtfully investigate the root cause of the problem 

prior to introducing solutions. They carefully consider the options to solve the problem. Once a solution is agreed upon, they follow 

through to ensure the problem is solved, whether through their own actions or the actions of others.  

o Example: students test the viability of their solutions and make adjustments as needed.  

 

NJ SEL Competencies 

• Self-Management:  Identify and apply ways to persevere or overcome barriers through alternative methods to achieve 

one’s goals 

 Relationship Skills: Identify who, when, where, or how to seek help for oneself or others when needed  

 

 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

• Everyone has a Voice: Create a classroom environment where 

students know that their contributions are expected and 

valued.   Example: Norms for sharing are established that 

communicate a growth mindset for mathematics. All students 

are capable of expressing mathematical thinking and 

Enrichment opportunities 
 

• Challenge problems from resource sets 

• Extended learning goals: 



 

 

contributing to the classroom community. Students learn new 

ways of looking at problem solving by working with and 

listening to each other.  

• Present New Concepts Using Student Vocabulary: Use student 

diction to capture attention and build understanding before 

using academic terms.  Example: Teach math vocabulary in 

various modalities for students to remember. Use multi-modal 

activities, analogies, visual cues, graphic representations, 

gestures, pictures, practice and cognates. Model to students 

that some vocabulary has multiple meanings. Have students 

create the Word Wall with their definitions and examples to 

foster ownership. 

• Establish Inclusion: Highlight how the topic may relate or apply 

to students.   Example: After a brief explanation of slope, have 

students come up with examples of slope at home, in their 

neighborhood and outside of their neighborhood. After having 

a volunteer list a few in each category, use the examples in 

class with the students. Establishing inclusion also involves 

regularly grouping students with different classmates to share 

unique perspectives. 

• Integrate Relevant Word Problems: Contextualize equations 

using word problems that reference student interests and 

cultures. Example: When learning different types of functions, 

problems that relate to student interests such as music, sports 

and art enable the students to understand and relate to the 

concept in a more meaningful way. 

• Encourage Student Leadership: Create an avenue for students 

to propose problem solving strategies and potential projects.  

• Explore transformations of linear equations in the 

coordinate plane, recognizing when a line is translated 

up, down, left, and right.  

• Determine and apply a formula to find the sum of any 

arithmetic sequence.   

• Determine the tangent line of a curve.  

• Determine when a function is one-to-one or onto.  

• Apply absolute value to precision work.  

• Apply linear programming for systems of linear 

inequalities to minimize and maximize.  

• Determine the intersection of two parabolas using 

substitution.  

• Solve a system of equations in 3 variables. 

• Use a matrix and Cramer’s Rule to determine the 

solution to a system of equations.  

• Describe the area of a polygon using a system of linear 

inequalities.   

 



 

 

Example: Students can learn about different function types by 

creating problems together and deciding if the problems fit the 

necessary criteria. This experience will allow students to discuss 

and explore their current level of understanding by applying 

the concepts to relevant real-life experiences. 

Course Title: Algebra 1 

Unit Title: Exponential and Quadratic Functions Unit Number: 3 

Desired Outcomes 

Established Goals:  NJSLS-Mathematics 
           
Major 

● Perform arithmetic operations on polynomials (A.APR.1). 
● Interpret the structure of expression (A.SSE.1a, A.SSE.2). 
● Interpret functions that arise in applications in terms of the context (F.IF.4, F.IF.6). 
● Understand the concept of a function and use function notation (F.IF.3). 
● Interpret functions that arise in applications in terms of context (F.IF.4). 
● Understand solving equations as a process of reasoning and explain the reasoning (A.REI.1). 
● Solve equations in one variable (A.REI.4). 

 
Supporting 

● Write expressions in equivalent forms to solve problems (A.SSE.3a, A.SSE.3b). 
● Analyze functions using different representations (F.IF.7a, F.IF.7e, F.IF.8b). 
● Construct and compare linear, quadratic, and exponential models and solve problems (F.LE.1, F.LE.2). 
● Analyze functions using different representations (F.IF.7b, F.IF.8a). 

 
Additional 

● Extend the properties of exponents to rational exponents (N.RN.1, N.RN.2). 
● Build a function that models a relationship between two quantities (F.BF.2). 

 

Enduring Understandings: Essential Questions: 



 

 

 
● non-linear change can be represented by graphs, mathematical 

models, and equations.  
● an exponential function can model growth or decay of an initial 

amount.  
● in mathematical relationships, the value for one quantity 

depends on the value of another quantity.  
● a relationship exists between the laws of exponents and 

scientific notation. 
 

 
● How can mathematical language be used to describe non-

linear change? Why do we use different methods to solve 
math problems? 

● How can we model situations using exponents? 
● When could a nonlinear function be used to model a real-

world situation? 
● Why are graphs useful? 
● How are the rules of exponents used when multiplying and 

dividing expressions that are written in scientific notation? 
 

Students will Know: 
 

● an exponential function can model growth or decay in real life when describing situations such as population growth, compound 
interest, and car depreciation.  

● the graph of an exponential function of the form y=abx will never equal zero and will have exactly one y -intercept.  
● in the exponential function y=abx , a represents the initial amount and b represents the growth/decay factor.  
● compound interest can be found using the formula A=P(1+r/n)nt , where A represents the balance, P represents the principal (initial 

deposit), r represents the annual interest rate (expressed as a decimal), n represents the number of times interest is compounded yearly, 
and t represents the time in years.  

● quadratic functions can be graphed using ordered pairs, graphed using the roots and vertex, written and graphed from different forms 
using algebraic and calculator techniques, transformed and reflected both graphically and algebraically, related to real-world situations 
by graphing and interpreting algebraic models, used to analyze data, used to determine whether it represents a function and the type of 
function. 

● solving a quadratic function will produce the roots of the parabola.  
● the ratio (-b/2a) is the x-coordinate at the vertex. 

 

Students will be able to: 
 
Exponents and Exponential Functions 

● simplify and perform operations on expressions involving exponents (product of powers, power of power, power of product, quotient of 
powers, power of a quotient, zero exponent property, negative exponent property). 



 

 

● extend the properties of integer exponents to rational exponents to evaluate and rewrite expressions and solve equations. 
● express, multiply/divide, and apply numbers in scientific notation. 
● graph and use exponential functions in growth and decay applications. 
● identify and generate geometric sequences. 
● use and write recursive formulas for arithmetic and geometric sequences 

Quadratic Expressions, Equations, and Functions 
● write polynomials in standard form. 
● add, subtract, and multiply (Distributive Property, squares of sums and differences, product of a sum and a difference) polynomials. 
● solve equations involving the products of monomials and polynomials. 
● factor trinomial expressions and solve quadratic equations for real solutions by factoring  (Distributive Property, ax2+bx, x2+bx+c, 

ax2+bx+c, difference of squares, perfect square trinomials, perfect squares). 
● graph quadratic functions. 
● apply translations, dilations, and reflections to quadratic functions. 
● solve quadratic equations for real solutions by graphing, completing the square, and using the Quadratic Formula. 
● use the discriminant of the Quadratic Formula to determine the number of real solutions to a quadratic equation. 
● identify linear, quadratic, and exponential functions from given data and write equations that model data. 
● identify and graph special functions (step functions, absolute value functions, piecewise-defined functions). 

 

Assessment Evidence 

Performance Tasks: 
 

● Techniques for Solving a Quadratic Equation   Compare and 
contrast the following strategies for solving 𝑥2  − 5𝑥 −  7 =  0: 
completing the square, graphing, and factoring. 

● Correct Model   Two websites launched on the same day. At the 
end of the first week, the number of visitors to each website 
was 25. For the first eight weeks, the number of visitors to each 
website increased according to the corresponding rules.  
Website A: The number of visitors doubled each week.  Website 
B: The number of visitors increased by 150 each week. 

○ Part A:  Make a table to show the number of visitors to 

Other Evidence: 
 
Required District/State Assessments  

 Unit Assessment  

 PARCC  

 SGO Assessments  
Suggested Formative/Summative Classroom Assessments  

 Describe Learning Vertically  

 Identify Key Building Blocks  

 Make Connections (between and among key building 
blocks)  

 Short/Extended Constructed Response Items  



 

 

each website for the first eight weeks. 
○ Part B:  Based on the data for the first eight weeks, Jose 

claims that the number of visitors to each website can be 
modeled as a linear function of the number of weeks 
online. For each website, decide if Jose’s claim is correct. 
If it is correct, explain why. If it is not correct, explain 
why and describe a more appropriate model. 

 

 Multiple-Choice Items (where multiple answer choices 
may be correct)  

 Drag and Drop Items  

 Use of Equation Editor  

 Quizzes  

 Journal Entries/Reflections/Quick-Writes  

 Accountable talk  

 Projects  

 Portfolio  

 Observation  

 Graphic Organizers/ Concept Mapping  

 Presentations  

 Role Playing  
 

Learning Plan 

Unit Pacing: 38 days including review and assessments 
 
Learning Activities: 

● PARCC Released Items 
● Starter exercises 
● Guided notes 
● In class activities (matching, scavenger hunt, interactive exercises, etc.) 
● Variety of instructional strategies (inquiry, cooperative groups, peer editing, blended learning) 
● Technology (Khan Academy, IXL, Desmos, ConnectEd, etc.) 
● Homework relating to current topic 

 
Textbook: Carter, John, et al, Algebra 1, Glencoe, McGraw-Hill, 2010 and 2012 
 

Accommodations 

  



 

 

Special Education/ 504/ At Risk Students Accommodations & 

Modifications: 

 

 Encourage students to justify their reasoning. Have students 

come up with sentence stems (i.e. “I already know / I think this 

is similar to). 

 Have students determine the characteristics of exponential and 

quadratic functions.  Work towards students being able to 

recognize these functions with little or no prompting. 

 Use real-life examples to enhance understanding and retention. 

 Use anchor charts to encourage independent learning 

 Provide reference sheets that list formulas, step-by-step 

procedures, and model strategies 

 Display a conceptual word wall that contains definition, 

translation, pictures, and/or examples 

 Provide graphic organizers to help students interpret the 

meaning of terms 

 Use a translation dictionary 

 Teacher modeling 

 Create an interactive notebook with a table of contents so they 

can refer to previously taught material readily 

 Varied use of graphing calculator 

 Use of videos to reinforce skills and thinking behind concepts 

 Provide access to tools such as tables, graphs, and charts to 

solve problems 

 Use algebra tiles to model operations on quadratic polynomials 

 
 

ELL: 
 

 Use sentence stems to provide additional language support. 

 Use interactive tools such as manipulatives and technology 

while working in small groups to build language as well as 

math skills. 

 Allow students opportunities to explain through a “think 

aloud” and demonstrate how they solved the problem. 

 Use of word/picture walls in the classroom displaying a list of 

key academic vocabulary words for reference (from a specific 

unit). 

 Use teacher-created reference sheets during task completion 

to check expectations, verify content, and support language 

acquisition. 

 Provide students with visuals aids like pictures and diagrams 

 Appropriate and consistent language support for the 

development of academic vocabulary and conceptual 

understanding is necessary. 

 Identify key phrases or new vocabulary to pre-teach. 

 Applying academic vocabulary, teacher models the thinking 

process used to solve multistep problems that require 

students to interpret units consistently and accurately. 

 Modify the linguistic complexity of tasks by rephrasing math 

problems. 

 Incorporate writing activities such as math journals to support 

the acquisition of academic language in mathematics and to 

empower students with a resource for later reference.  

 



 

 

Related Standards  
 
Interdisciplinary connections and examples 

 Social Studies Connection: 

o Population and Food Supply (6.2.12.B.6.a):  Students will analyze the population and food production growth and analyze the 

main challenge of food shortages. 

 Financial Literacy Connection:  

o Stock Prices (9.1.8.D.2):  Students will compare the performance of different stocks to make investment decisions. 

 

Integration of technology and examples 
• 8.1.12.A.5  Create a report from a relational database consisting of at least two tables and describe the process, and explain the report 

results. 

o Example: Students can analyze the key features of quadratic functions from graphs and tables using digital tools and discuss their 

significance in the context of the task. 

https://teacher.desmos.com/activitybuilder/custom/579bda013037419e171c207e#preview/121d9a26-c1f0-4f71-824b-aaf6f68824b2 
• 8.1.12.C.1   Develop an innovative solution to a real-world problem or issue in collaboration with peers and experts, and present ideas for 

feedback through social media or in an online community.   

o Example: Students use digital tools to model functions and to solve problems involving the intersection of a linear function and a 

quadratic function in real life contexts. https://www.desmos.com/calculator 

 

Career ready practices and examples 
• CRP2. Apply appropriate academic and technical skills. Career-ready individuals readily access and use the knowledge and skills acquired 

through experience and education to be more productive. They make connections between abstract concepts with real-world 

applications, and they make correct insights about when it is appropriate to apply the use of an academic skill in a workplace situation.  

o Example: Students will apply prior knowledge when solving real world problems. Students will make sound judgments about the 

use of 

specific tools, such as Graphing Calculators, to explore and deepen understanding the concepts related to quadratic equationsand 

functions including how to solve, write, graph, interpret and explain these relationships accurately. 

https://www.desmos.com/calculator


 

 

• CRP4. Communicate clearly and effectively and with reason. Career-ready individuals communicate thoughts, ideas, and action plans 

with clarity, whether using written, verbal, and/or visual methods. They communicate in the workplace with clarity and purpose to make 

maximum use of their own and others’ time. They are excellent writers; they master conventions, word choice, and organization, and use 

effective tone and presentation skills to articulate ideas. They are skilled at interacting with others; they are active listeners and speak 

clearly and with purpose. Career-ready individuals think about the audience for their communication and prepare accordingly to ensure 

the desired outcome.  

o Example: Students will engage in mathematical discourse on a daily basis. They will be expected to communicate the reasoning 

behind their solution paths, make connections to the context and the quantities involved, and use proper vocabulary. Students 

will be able to accurately describe the relationships depicted in quadratic equations and functions visually, verbally and 

algebraically. They will be able to explain the meaning behind the solution path/representation chosen and defend their 

rationale. Students will also ask probing questions of others to clarify and deepen understanding. 

 

NJ SEL Competencies 

• Self-Management: Recognize the impact of one’s feelings and thoughts on one’s own behavior. 

• Social Awareness:  Demonstrate an understanding of the need for mutual respect when viewpoints differ. 

 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

• Integrate Relevant Word Problems: Contextualize equations 

using word problems that reference student interests and 

cultures. Example: When learning about the significance of the 

different elements of the equation, problems that relate to 

student interests such as music, sports and art enable the 

students to understand and relate to the concept in a more 

meaningful way. 

Enrichment opportunities 

• Challenge problems from resource sets 

• Extended learning goals: 

• Students will be able to extend knowledge of scientific 

notation with engineering notation (see 7.4 

Enrichment). 



 

 

• Everyone has a Voice: Create a classroom environment where 

students know that their contributions are expected and 

valued. Example: Norms for sharing are established that 

communicate a growth mindset for mathematics. All students 

are capable of expressing mathematical thinking and 

contributing to the classroom community. Students learn new 

ways of looking at problem solving by working with and 

listening to each other. 

• Present New Concepts Using Student Vocabulary: Use student 

diction to capture attention and build understanding before 

using academic terms. Example: Teach math vocabulary in 

various modalities for students to remember. Use multi-modal 

activities, analogies, visual cues, graphic representations, 

gestures, pictures and cognates. Directly explain and model the 

idea of vocabulary words having multiple meanings. Students 

can create the Word Wall with their definitions and examples 

to foster ownership. 

 

• Students can compare and contrast exponential 

functions with logarithmic functions to see how they are 

inverses of each other (see 7.5 Enrichment). 

 
 

 
  



 

 

Course Title: Algebra 1 

Unit Title: Data Analysis Unit Number: 4 

Desired Outcomes 

Established Goals:  NJSLS-Mathematics 
           
Supporting 

● Summarize, represent, and interpret data on two categorical and quantitative variables (S.ID.5). 
Additional 

● Summarize, represent, and interpret data on a single count or measurement variable (S.ID.2, S.ID.3). 
● Understand and evaluate random processes underlying statistical experiments (S.IC.2). 
● Make inferences and justify conclusions from sample surveys, experiments, and observational studies (S.IC.3, S.IC.5, S.IC.6). 
● Understand independence and conditional probability and use them to interpret data (S.CP.1, S.CP.2, S.CP.3, S.CP.4, S.CP.5). 

College and Career Readiness (+) 
● Use probability to evaluate outcomes of decisions (S.MD.6). 
● Use probability to evaluate outcomes of decisions (S.MD.5). 
● Use the rules of probability to compute probabilities of compound events (S.CP.6, S.CP.7, S.CP.8, S.CP.9). 

 

Enduring Understandings: 
 

● data can be represented in different forms and the best 
representation of the data will depend on the type of data 

● the way real-world data is collected may yield misleading 
results. 
 

Essential Questions: 
 

● How are statistics and probability used in the real world? 
● How can you make good decisions?  What factors can affect 

good decision making? 
● How does the way data is analyzed or communicated influence 

the way it is interpreted?  
● How can different measures be used to interpret and compare 

sets of data?  
 

Students will Know: 
 

● key vocabulary: sample, population, simple random, systematic, self-selected, convenience, stratified sample 
● a statistic is a measure that describes a characteristic of a sample. 



 

 

● a permutation is an arrangement or listing in which the order or placement of the arrangement is important. 
● a combination is an arrangement or listing in which the order or placement is not important. 
● how to construct a histogram and a box-and-whiskers plot using graphing calculator technology. 
● how to use different measures to interpret and compare sets of data. 
● how to analyze the composition and results of a statistical survey. 

 

Students will be able to: 
 

● classify and analyze samples and studies. 
● identify sample statistics and population parameters. 
● analyze data using statistics. 
● describe and use the shape of a distribution to select appropriate statistics. 
● determine the effect that transformations of data have on measures of central tendency and variation. 
● compare data using measures of central tendency and variation. 
● calculate experimental probabilities. 
● design simulations and summarize data from simulations 
● design surveys and evaluate results. 
● use permutations and combinations. 
● find probabilities of compound events (independent and dependent, mutually exclusive events). 
● find the expected value of a probability distribution. 

 

Assessment Evidence 

Performance Tasks: 
 

● Business Owner   Write a real-world story in which you are the 
owner of a business. Explain how you could use a probability 
distribution to help you make a business decision.  
 

Other Evidence: 
 
Required District/State Assessments  

 Unit Assessment  

 PARCC  

 SGO Assessments  
Suggested Formative/Summative Classroom Assessments  

 Describe Learning Vertically  

 Identify Key Building Blocks  



 

 

 Make Connections (between and among key building 
blocks)  

 Short/Extended Constructed Response Items  

 Multiple-Choice Items (where multiple answer choices 
may be correct)  

 Drag and Drop Items  

 Use of Equation Editor  

 Quizzes  

 Journal Entries/Reflections/Quick-Writes  

 Accountable talk  

 Projects  

 Portfolio  

 Observation  

 Graphic Organizers/ Concept Mapping  

 Presentations  

 Role Playing  
 

Learning Plan 

Unit Pacing: 11 days including review and assessments 
 
Learning Activities: 

● PARCC Released Items 
● Starter exercises 
● Guided notes 
● In class activities (matching, scavenger hunt, interactive exercises, etc.) 
● Variety of instructional strategies (inquiry, cooperative groups, peer editing, blended learning) 
● Technology (Khan Academy, IXL, Desmos, ConnectEd, etc.) 
● Homework relating to current topic 

 
Textbook: Carter, John, et al, Algebra 1, Glencoe, McGraw-Hill, 2010 and 2012 
 



 

 

Accommodations 

 
Special Education/ 504/ At Risk Students Accommodations & 

Modifications: 

 Practice the thinking and procedure of forming histograms and 

box-and-whisker plots. Prompt students to identify what the 

different aspects in each display of data represent.  

 Model the thinking process and steps involved when finding 

the mean absolute deviation and the standard deviation. 

 Encourage students to justify their reasoning. Provide students 

with sentence stems if needed. 

 Model various probability simulations for students by using 

manipulative resources. (i.e. when learning about experimental 

vs. theoretical probability, have students create their own 

simulation of coin tosses to show experimental probability may 

not always be 50%) 

 Allow students to create their own probability situations. Have 

students relate the probability situations they create to real-life 

examples. 

 Anchor charts to model strategies and process 

 Reference sheets that list formulas, step-by-step procedures 

and model strategies 

 Conceptual word wall that contains definition, translation, 

pictures and/or examples 

 Graphic organizers to help students interpret the meaning of 

terms in an expression or equation in context 

 Teacher modeling. 

 
ELL: 
 

 Sentence stems to provide additional language support 

 Use interactive tools such as manipulatives and technology 

while working in small groups to build language as well as math 

skills. 

 The students can explain through a “think aloud” and 

demonstrate how they solved the problem. 

 Use of word/picture walls in the classroom displaying a list of 

key academic vocabulary words for reference (from a specific 

unit). 

 Use of teacher created reference sheets during task completion 

to check expectations, verify content and support language 

acquisition. 

 Provide students with visuals aids like pictures and diagrams to 

illustrate the similarities and differences between mean, 

median, mode, mean absolute deviation, and standard 

deviation 

 Appropriate and consistent language support for the 

development of academic vocabulary and conceptual 

understanding is necessary. 

 Identify key phrases or new vocabulary to pre-teach. 

 Teacher models the thinking process used and the academic 

vocabulary needed to solve multistep problems that require 

students to interpret units consistently and accurately. 



 

 

 Highlight and label solution steps for multi-step problems in 

different colors 

 Create an interactive notebook with students with a table of 

contents so they can refer to previously taught material readily 

 Graphing calculator 

 Videos to reinforce skills and thinking behind concepts 

 Access to tools such as tables, graphs and charts to solve 

problems 

 Provide a wordbank for new vocabulary terms 

 
 

 Modify the linguistic complexity of tasks by rephrasing math 

problems. 

 Provide support for solving linear equations and inequalities by 

using anchor charts with important terms, problem solving 

approaches, pictures and translations as needed. 

 Incorporate writing activities such as math journals to support 

the acquisition of academic language in mathematics and to 

empower students with a resource for later reference.   

 Prompt students to use an organizational chart to answer 

multi-step or multi-part word problems.  

 Have visuals of any words that may have a separate meaning 

outside of the math classroom (i.e. the words “mean” and 

“table” which are commonly used in Unit 5) 

 

Related Standards  
 
Interdisciplinary connections and examples 
 

 Language Arts Connection (NJSLS.W.9-10.1.A):   

o Compare and contrast the benefits of displaying data using histograms and box-and-whisker plots. 

o Explain why the mean and standard deviation are used to compare the center and spread of two symmetrical distributions and 

the five-number summary is used to compare the center and spread of two skewed distributions or a symmetric distribution and 

a skewed distribution. 

 
Integration of technology and examples 

• 8.1.12.A.4    Construct a spreadsheet workbook with multiple worksheets, rename tabs to reflect the data on the worksheet, and use 

mathematical or logical functions, charts, and data from all worksheets to convey the results.  



 

 

o Example:  Students can create a survey on how much sleep they get each night. They can record their results on a google 

spreadsheet and use the sheets to find the mean absolute deviation and standard deviation, and display the results in a histogram 

or box-and-whisker plot. 

• 8.1.12.A.4   Construct a spreadsheet workbook with multiple worksheets, rename tabs to reflect the data on the worksheet, and use 

mathematical or logical functions, charts and data from all worksheets to convey the results.  

o Example: Students can explore how to use technology to represent and interpret data with different plots such as dot plots, 

histograms and box plots. http://www.mathsisfun.com/data/graphs-index.html 

• 8.1.12.E.1    Produce a position statement about a real world problem by developing a systematic plan of investigation with peers and 

experts synthesizing information from multiple sources. Example: Students can work together using digital tools on tasks that require 

them to compare characteristics of data. They can then report their findings to the group using Google Classroom. 

http://www.mathsisfun.com/data 

 

Career ready practices and examples 
• CRP11. Use technology to enhance productivity. Career-ready individuals find and maximize the productive value of existing and new 

technology to accomplish workplace tasks and solve workplace problems. They are flexible and adaptive in acquiring new technology. 

They are proficient with ubiquitous technology applications. They understand the inherent risks personal and organizational of 

technology applications, and they take actions to prevent or mitigate these risks.  

o Example: Students will use their tools such as their graphing calculator to expedite the process of creating simulations in 

probability situations. Students will realize that these are strictly simulations though, and are not events that have actually 

occurred.  

• CRP2. Apply appropriate academic and technical skills. Career-ready individuals readily access and use the knowledge and skills acquired 

through experience and education to be more productive. They make connections between abstract concepts with real-world 

applications, and they make correct insights about when it is appropriate to apply the use of an academic skill in a workplace situation.  

o Example: Students will apply prior knowledge when solving real world problems. Students will make sound judgments about the 

use of specific tools, such as Graphing Calculators, to explore and deepen understanding the concepts related to statistics 

including how to model, solve, write, graph, interpret and explain these relationships accurately. 

• CRP4. Communicate clearly and effectively and with reason. Career-ready individuals communicate thoughts, ideas, and action plans 

with clarity, whether using written, verbal, and/or visual methods. They communicate in the workplace with clarity and purpose to make 



 

 

maximum use of their own and others’ time. They are excellent writers; they master conventions, word choice, and organization, and use 

effective tone and presentation skills to articulate ideas. They are skilled at interacting with others; they are active listeners and speak 

clearly and with purpose. Career-ready individuals think about the audience for their communication and prepare accordingly to ensure 

the desired outcome.  

o Example: Students will engage in mathematical discourse on a daily basis. They will be expected to communicate the reasoning 

behind their solution paths, make connections to the context and the quantities involved, and use proper vocabulary. Students 

will be able to accurately describe the relationships depicted in statistical models visually, verbally and mathematically. They will 

be able to explain the meaning behind the solution path/representation chosen and defend their rationale. Students will also ask 

probing questions of others to clarify and deepen understanding 

 
NJ SEL Competencies 

• Responsible Decision-Making:  Evaluate personal, ethical, safety and civic impact of decisions 
• Self-Awareness: Recognize the importance of self-confidence in handling daily tasks and challenges 

 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

• Integrate Relevant Word Problems: Contextualize data 

distribution using word problems that reference student 

interests and cultures. Example: When learning about standard 

deviation, students can survey students about their favorite 

movie and its length. Students can then determine and explain 

what the standard deviation of the movie lengths can tell you 

about popular movies 

• Everyone has a Voice: Create a classroom environment where 

students know that their contributions are expected and 

valued. Example: Norms for sharing are established that 

Enrichment opportunities 

• Challenge problems from resource sets 

• Extended learning goals: 

• Students will be able to extend their knowledge of bias 

by learning that it could be accidental (ex. A penny is 

more likely to land on heads than tails due to it being 

beveled or grooved slightly. 

• Students can extend their learning on standard 

deviation by discovering Chebyshev’s Theorem, which 

identifies the two data points in which most of the data 

(at least 75%) in a sample size will lie 



 

 

communicate a growth mindset for mathematics. All students 

are capable of expressing mathematical thinking and 

contributing to the classroom community. Students learn new 

ways of looking at problem solving by working with and 

listening to each other. 

• Present New Concepts Using Student Vocabulary: Use student 

diction to capture attention and build understanding before 

using academic terms. Example: Teach math vocabulary in 

various modalities for students to remember. Use multi-modal 

activities, analogies, visual cues, graphic representations, 

gestures, pictures and cognates. Directly explain and model the 

idea of vocabulary words having multiple meanings. Students 

can create the Word Wall with their definitions and examples 

to foster ownership. 

 

• Students can extend their knowledge on probability 

distributions by learning about binomial distributions. 

Example: out of 5 draws from a bag of marbles, what is 

the probability of pulling exactly 2 marbles 

 

 
  



 

 

Course Title: Algebra 1 

Unit Title: Advanced Functions and Equations Unit Number: 5 

Desired Outcomes 

Established Goals:  NJSLS-Mathematics 
           
Major 

● Interpret functions that arise in applications in terms of context (F.IF.4). 
● Solve equations and inequalities in one variable (A.REI.4a). 
● Create equations that describe numbers or relationships (A.CED.2). 

Supporting 
● Analyze functions using different representations (F.IF.7b). 

Additional 
● Extend the properties of exponents to rational exponents (N.RN.2). 

College and Career Readiness (+) 
● Define trigonometric ratios and solve problems involving right triangles (G.SRT.8). 
 

 

Enduring Understandings: 
 

● radical expressions can be simplified. 
● radical equations can be solved by manipulation. 
● a simplified version of an expression may be more useful. 

 

Essential Questions: 
 

● How can you choose a model to represent a real-world situation? 
● How can simplifying mathematical expressions be useful? 

 

Students will Know: 
 

● the graph of 𝑦 = 𝑎√𝑥 starts at the origin and passes through the point (1, a). 
● when the radicand contains no perfect square factors other than 1, it is said to be in simplest form. 
● adding and subtracting expressions with radicals uses the process of combining like terms.  For terms to be combined, their radicands 

must be the same. 
● multiplying two radical expressions with two terms is similar to multiplying binomials.  The radicands do not have to be like radicands 

when multiplying. 



 

 

● to solve radical equations, the radical must first be isolated on one side of the equation. 
● the Pythagorean Theorem is only applicable to right triangles. 
● trigonometry is the study of relationships among the angles and sides of a right triangle. 

● a rational function is a function of the form 𝑦 =
𝑝

𝑞
, where the numerator, p, and denominator, q, are both polynomials. 

● any value that makes the value of q equal to 0 is called an excluded value of the rational function and must be excluded from the domain 
of the function. 

● if both sides of a rational equation are single fractions, cross products or multiplying each side of the equation by the LCD can be used to 
solve the resulting equation. 

 

Students will be able to: 
 
Radical Functions 

● graph and transform (dilations, reflections, translations) radical functions. 
● simplify (Product Property, Quotient Property), add, subtract, and multiply radical expressions with indeces of 2. 
● solve radical equations (including those with extraneous solutions). 

Geometry 
● solve problems by using the Pythagorean Theorem. 
● determine whether a triangle is a right triangle. 
● find trigonometric ratios of angles. 
● use trigonometry to solve right triangles. 

Rational Functions and Equations 
● identify and use inverse variations. 
● graph inverse variations. 
● identify excluded values of rational functions. 
● identify and use asymptotes to graph rational functions. 
● solve rational equations. 
● use rational equations to solve problems. 

 

Assessment Evidence 

Performance Tasks: 
 

Other Evidence: 
 



 

 

● Is the following equation sometimes, always or never true? 

Explain. √(𝑥 − 2)2 = 𝑥 − 2 
●  Fire Department   When fighting a fire, the velocity v of 

water being pumped into the air is modeled by the function 

𝑦 = √2ℎ𝑔, where h represents the maximum height of the 

water and g represents the acceleration due to gravity (32 
ft/s2). 

○ Solve the function for h. 
○ The Medford Fire Department needs a pump that 

will propel water 80 feet into the air.  Will a pump 
advertised to project water with a velocity of 70 feet 
per second meet their needs? Explain. 

○ The Willingboro Fire Department must purchase a 
pump that will propel water 90 feet into the air.  
Will a pump that is advertised to project water with 
a velocity of 77 feet per second meet the fire 
department’s needs?  Explain. 

 

Required District/State Assessments  

 Unit Assessment  

 PARCC  

 SGO Assessments  
Suggested Formative/Summative Classroom Assessments  

 Describe Learning Vertically  

 Identify Key Building Blocks  

 Make Connections (between and among key building 
blocks)  

 Short/Extended Constructed Response Items  

 Multiple-Choice Items (where multiple answer choices may 
be correct)  

 Drag and Drop Items  

 Use of Equation Editor  

 Quizzes  

 Journal Entries/Reflections/Quick-Writes  

 Accountable talk  

 Projects  

 Portfolio  

 Observation  

 Graphic Organizers/ Concept Mapping  

 Presentations  

 Role Playing  
 

Learning Plan 

Unit Pacing: 18 days including review and assessments 
 
Learning Activities: 

● PARCC Released Items 
● Starter exercises 
● Guided notes 



 

 

● In class activities (matching, scavenger hunt, interactive exercises, etc.) 
● Variety of instructional strategies (inquiry, cooperative groups, peer editing, blended learning) 
● Technology (Khan Academy, IXL, Desmos, ConnectEd, etc.) 
● Homework relating to current topic 

 
Textbook: Carter, John, et al, Algebra 1, Glencoe, McGraw-Hill, 2010 and 2012 
 

Accommodations 

Special Education/ 504/ At Risk Students Accommodations & 

Modifications: 

 

 Encourage students to justify their reasoning. Have 

students come up with sentence stems (i.e. “I already know 

/ I think this is similar to). 

 Have students determine the characteristics of radical and 

rational functions.  Work towards students being able to 

recognize these functions with little or no prompting. 

 Use real-life examples to enhance understanding and 

retention. 

 Use anchor charts to encourage independent learning 

 Provide reference sheets that list formulas, step-by-step 

procedures, and model strategies 

 Display a conceptual word wall that contains definition, 

translation, pictures and/or examples 

 Provide graphic organizers to help students interpret the 

meaning of terms  

 Utilize translation dictionary 

 Teacher modeling 

ELL: 
 

 Sentence stems to provide additional language support 

 Use interactive tools such as manipulatives and technology while 

working in small groups to build language as well as math skills. 

 The students can explain through a “think aloud” and demonstrate 

how they solved the problem. 

 Use of word/picture walls in the classroom displaying a list of key 

academic vocabulary words for reference (from a specific unit). 

 Use teacher-created reference sheets during task completion to 

check expectations, verify content and support language 

acquisition. 

 Provide students with visuals aids like pictures and diagrams to 

illustrate the parts of an expression. 

 Appropriate and consistent language support for the development 

of academic vocabulary and conceptual understanding is 

necessary. 

 Identify key phrases or new vocabulary to pre-teach. 



 

 

 Create an interactive notebook with students with a table 

of contents so they can refer to previously taught material 

readily 

 Varied use of graphing calculator 

 Incorporate videos to reinforce skills and thinking behind 

concepts 

 Provide access to tools such as tables, graphs and charts to 

solve problems 

 
 

 Applying academic vocabulary, teacher models the thinking 

process used to solve multistep problems that require students to 

interpret rational and radical functions consistently and accurately. 

 Modify the linguistic complexity of tasks by rephrasing math 

problems. 

 Provide support for solving linear equations and inequalities by 

using anchor charts with important terms, problem solving 

approaches, pictures and translations as needed. 

 Incorporate writing activities such as math journals to support the 

acquisition of academic language in mathematics and to empower 

students with a resource for later reference.  

 

Related Standards  
 
Interdisciplinary connections and examples 

• Science Connection (HS-ESS3-1) 

○ Apply exponential functions to calculate the dimensions of a water rain barrel based on the velocity of water flow. 
• Language Arts Connection (WHST.9-12.2) 

○ Describe step by step how to multiply two radical expressions, each with two terms.  Write an example to demonstrate your 
description. 

 
Integration of technology and examples 

• 8.1.12.A.3  Collaborate in online courses, learning communities, social networks or virtual worlds to discuss a resolution to a problem or 

issue.   

○ Example: Students can work collaboratively to explore how transformations can be visualized both algebraically and graphically 
using graphing calculators. Students share their findings with classmates using Google Docs and/or Google Classroom. 
https://www.desmos.com/calculator 
 

Career ready practices and examples 

https://www.desmos.com/calculator


 

 

• CRP8. Utilize critical thinking to make sense of problems and persevere in solving them. Career-ready individuals readily recognize 

problems in the workplace, understand the nature of the problem, and devise effective plans to solve the problem. They are aware of 

problems when they occur and take action quickly to address the problem; they thoughtfully investigate the root cause of the problem 

prior to introducing solutions. They carefully consider the options to solve the problem. Once a solution is agreed upon, they follow 

through to ensure the problem is solved, whether through their own actions or the actions of others. 

○ Example: Students can work collaboratively on problems which involve using trigonometric ratios to find missing lengths and/or 
angles. In many problems that can be solved using trigonometry, there are many ways to solve said problem. Students could work 
collaboratively to solve the problem and identify all relevant methods that could be used.  

 

NJ SEL Competencies 

• Self-Management:  Understand and practice strategies for managing one’s own emotions, thoughts and behaviors 

• Self-Awareness: Recognize the importance of self-confidence in handling daily tasks and challenges 

 
 

Culturally Relevant Learning and Enrichment 
Culturally relevant connections and examples 
 

• Everyone has a Voice: Create a classroom environment where 

students know that their contributions are expected and 

valued. Example: Norms for sharing are established that 

communicate a growth mindset for mathematics. All students 

are capable of expressing mathematical thinking and 

contributing to the classroom community. Students learn new 

ways of looking at problem solving by working with and 

listening to each other. 

Enrichment opportunities 
 

• Challenge problems from resource sets 

• Extended learning goals: 

• Students can extend their knowledge by learning how to 

graph cube root functions, identifying the similarities 

and differences to square root functions 

• If students have mastered the first three trigonometric 

ratios (sine, cosine, and tangent), then they can learn 

the other three trigonometric ratios (secant, cosecant, 



 

 

• Present New Concepts Using Student Vocabulary: Use student 

diction to capture attention and build understanding before 

using academic terms. Example: Teach math vocabulary in 

various modalities for students to remember. Use multi-modal 

activities, analogies, visual cues, graphic representations, 

gestures, pictures and cognates. Directly explain and model the 

idea of vocabulary words having multiple meanings. Students 

can create the Word Wall with their definitions and examples 

to foster ownership. 

• History of Mathematics:  Teach the students the history and 

origin of the vocabulary for trigonometry. For example, the 

origins of the word hypotenuse comes from ancient Greece. 

Students could research other historical aspects of 

trigonometry and teachers can post the findings around the 

classroom. 

 

and cotangent). Students should also be able to relate 

the first group of three ratios to the second group.  

• Students can also extend their learning of graphs of 

rational functions by learning how to graph rational 

inequalities on the coordinate plane. Students should be 

able to use their prior knowledge of graphing 

inequalities to graph the rational inequalities.  

 

  



 

 

 

Appendix A:  Culturally Relevant Pedagogy Examples 
 
 
 
 
 
 
 
  



 

 

Appendix B:  ELL 
 

ESL Framework:  

  



 

 

WIDA Levels: 
 

  



 

 

  



 

 

Appendix C: Differentiated Instruction 
 

Strategies to accommodate based on student individual needs: 
 

1. Time/General 
a. Extra time for assigned tasks 
b. Adjust length of assignment 
c. Timeline with due dates for 
d. reports and projects 
e. Communication system 
f. between home and school 
g. Provide lecture 

notes/outline 
 

2. Processing 
a. Extra Response time 
b. Have students verbalize 

steps 
c. Repeat, clarify or reword 
d. directions 
e. Mini-breaks between tasks 
f. Provide a warning for 
g. transitions 
h. Partnering 

 
 

3. Comprehension 

a. Precise processes for 
balanced 

b. math instructional model 
c. Short manageable tasks 
d. Brief and concrete 

directions 
e. Provide immediate 

feedback 
f. Small group instruction 
g. Emphasize multi-sensory 
h. learning 

 
4. Recall 

a. Teacher-made checklist 
b. Use visual graphic 

organizers 
c. Reference resources to 
d. promote independence 
e. Visual and verbal reminders 
f. Graphic organizers 

 
 
 

5. Assistive Technology 
a. Computer/whiteboard 
b. Tape recorder 
c. Video Tape 

 
6. Tests/Quizzes/Grading 

a. Extended time 
b. Study guides 
c. Shortened tests 
d. Read directions aloud 

 
7. Behavior/Attention 

a. Consistent daily structured 
b. routine 
c. Simple and clear classroom 
d. rules 
e. Frequent feedback 

 
8. Organization 

a. Individual daily planner 
b. Display a written agenda 
c. Note-taking assistance 
d. Color code materials 

  



 

 

Appendix D:  Enrichment 
 

What is the purpose of enrichment? 
 
The purpose of enrichment is to provide extended learning opportunities and challenges to students who have already mastered, or can quickly 
master, the basic curriculum. Enrichment gives the student more time to study concepts with greater depth, breadth, and complexity. 
 
• Enrichment also provides opportunities for students to pursue learning in their own areas of interest and strengths. 
• Enrichment keeps advanced students engaged and supports their accelerated academic needs. 
• Enrichment provides the most appropriate answer to the question, “What do you do when the student already knows it?” 
 
 
 
Enrichment is … 
 
• Planned and purposeful 
• Different, or differentiated, work – not just more work 
• Responsive to students’ needs and situations 
• A promotion of high-level thinking skills and making connections within 
content 
• The ability to apply different or multiple strategies to the content 
• The ability to synthesize concepts and make real world and cross 
curricular connections 
• Elevated contextual complexity 
• Sometimes independent activities, sometimes direct instruction 
• Inquiry based or open-ended assignments and projects 
• Using supplementary materials in addition to the normal range of 
resources 
• Choices for students 

• Tiered/Multi-level activities with flexible groups (may change daily or 
weekly) 
 
 
Enrichment is not… 
 
• Just for gifted students (some gifted students may need 
intervention in some areas just as some other students may need 
frequent enrichment) 
• Worksheets that are more of the same (busywork) 
• Random assignments, games, or puzzles not connected to the 
content areas or areas of student interest 
• Extra homework 
• A package that is the same for everyone 
• Thinking skills taught in isolation 
• Unstructured free time 
  



 

 

Appendix E:  Resources 
 

Textbook: Carter, John, et al, Algebra 1, Glencoe, McGraw-Hill, 2010 (Medford) and 2012 (West) 
 
POR Textbook: Randall, Kennedy, & Hall, Algebra 1, Prentice Hall, Pearson, 2011 (ISBN: 978-0-7854-6917-9) 
 
 
 


