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Unit I Overview  
Content Area:                          Mathematics 

Unit Title:                                 Unit 1 – Heart of Algebra 

Target Course/Grade Level:  Senior Portfolio - Mathematics / 12th Grade 

Unit Summary:  In this unit, the students will express linear equations and inequalities in functional 

notation and graph by hand and with a graphing calculator to describe linear relationships.  The student 

will also be able to solve systems of linear equations and express the domain and range of a function. 

Unit Rationale:  Students require a deep understanding of graphing linear function which can lead to 

success when students graph other types of functions. Solving linear systems of equations have many 

applications when students design and solve real-life problems. 

Student Learning Objectives 

1) Solve systems of linear equations in two variables graphically and algebraically.  Include solutions 

that have been found by replacing one equation by the sum of that equation and a multiple of the 

other. 

2) Find approximate solutions of linear equations by making a table of values, using technology to 

graph successive approximations. 

3) Graph equations, inequalities and systems of inequalities in two variables and explain that the 

solution to an equation is all points along the curve, the solution to a system of linear functions is the 

point of intersection, and the solution to a system of inequalities is the intersection of the 

corresponding half-planes. 

4) Explain and interpret the definition of functions including domain and range and how they are 

related; correctly use function notation in a context and evaluate functions for inputs and their 

corresponding outputs. 

5) Write a function for a geometric sequence defined recursively, whose domain is a subset of the 

integers. 

6) Graph functions by hand (in simple cases) and with technology (in complex cases) to describe linear 

relationships in two quantities and identify, describe and compare domain and other key features in 

one or multiple representations. 

7) Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). 

Selected Opportunities for Connection to Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

     SLO 4 Determine the relationship between domain and range of a function and explain the connection 

      to the inputs and outputs         

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. 

     SLO 5 Describe the regularity in the way terms cancel can lead to a general formula for a geometric     

sequence. 

 

*MP.1 and MP.4 are overarching practices relevant to Algebra 1. 

 

All of the content presented in this course has connections to the standards for mathematical practices. 
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Bold type identifies possible starting points for connections to the SLOs in this unit. 

 

NJSLS # New Jersey Student Learning Standards 

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

on pairs of linear equations in two variables. 

A.REI.10 Understand that the graph of an equation in two variables is the set of all its solutions 

plotted in the coordinate plane, often forming a curve (which could be a line). 

A.REI.11 Explain why the x-coordinate of the points where the graphs of the equations y=f(x) and  

Y=g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions 

approximately, e.g., using technology to graph the functions, make tables of values, or find 

successive approximations.  

A.REI.12 Graph the solutions to a linear inequality in two variables as a half-plane and graph the 

solution set to a system of linear inequalities in two variables as the intersection of the 

corresponding half-planes. 

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

statements that use function notation in terms of a context. 

F.IF.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is a 

subset of the integers. For example, the Fibonacci sequence is defined recursively by 

f(0)=f(1), f(n+1)=f(n)+f(n-1) for n≥1. 

F.IF.5 Relate the domain of a function to its graph and where applicable, to the quantitative 

relationship it describes.  For example, if the function h(n) gives the number of person-

hours it takes to assemble n engines in a factory, then positive integers would be an 

appropriate domain for the function. 

F.IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases. 

 Graph linear functions. 

F.IF.9 Compare properties of two functions each represented in a different way (algebraically, 

graphically, numerically in tables or by verbal descriptions).  For example, given a graph 

of one quadratic function and an algebraic expression for another, say which has a larger 

maximum. 

Unit Essential Questions 

 How are patterns of change related to the 

behavior of functions?  

 How can patterns and relationships be 

represented graphically, numerically, 

symbolically, or verbally?  

 How can mathematical models can be 

used to describe and quantify 

Unit Enduring Understandings 

 Mathematical models can describe physical 

relationships. 

 Physical models can clarify mathematical 

relationships. 
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Unit Learning Targets 

Students will ... 

1. Solve systems of linear equations in two variables graphically and algebraically. 

2. Find approximate solutions of linear equations by making a table of values, using 

technology to graph and successive approximations. 

3. Graph equations, inequalities, and systems of inequalities in two variables and explain that 

the solution to an equation is all points along the curve, the solution to a system of linear 

functions is the point of intersection, and the solution to a system of inequalities is the 

intersection of the corresponding half-planes. 

4. Explain and interpret the definition of functions including domain and range and how they 

are related; correctly use function notation in a context and evaluate functions for inputs 

and their corresponding outputs. 

5. Recognize that sequences are functions, sometimes defined recursively, whose domain is 

a subset of the integers. 

6. Graph functions by hand (in simple cases) and with technology (in complex cases) to 

describe linear relationships between two quantities and identify, describe, and compare 

domain and other key features in one or multiple representations.  

7. Compare properties of two functions each represented in a different way (algebraically, 

graphically, numerically in tables, or by verbal descriptions). 

Evidence of Learning 
Summative Assessment:  The students will be assessed with a summative unit assessment which will be 

modeled after the PARCC assessment model. This model assessment will include multiple choice 

questions, constructed response and a performance task. 

 

 
Formative Assessments                                                    Summative Assessments 

 Quizzes                                                                         

 Independent Practice 

 Homework 

Benchmark Assessments                                             

 SAT Practice Tests 

 Tests 

 

 

       Alternative Assessments 

 Khan Academy  

Lesson Plans  
Lesson Timeframe – 12 days 

Lesson 1 

Equations as relations 

 

1 day 

Lesson 2 

Functions-Domain and Range 

 

1 day 

Lesson 3 

Arithmetic and Geometric Sequences 

 

1 day 

Lesson 4 

Slope-Intercept Form 

 

1 day 

Lesson 5 

Writing Equations in Slope-Intercept Form 

 

1 day 

Lesson 6 

Parallel and Perpendicular Lines 

 

1 day 

Lesson 7  



5 

 

Graphing Inequalities in Two Variables 1 day 

Lesson 8 

Graphing Systems of Linear Equations 

 

1 day 

Lesson 9 

Solving Systems by Substitution 

 

 

1 day 

Lesson 10 

Solving Systems by Addition/Subtraction 

 

1 day 

Lesson 11 

Solving Systems by Multiplication 

1 day 

Lesson 12 

Graphing Systems of Inequalities 

 

1 day 

Teacher Notes:   
 

 2 days allocated for formative/summative  assessments 

 

 TI-84 graphing calculator infused throughout the unit 

 

 

Curriculum Development Resources 

 

Mathxlforschool.com 

 

www.algebra1.com/key_concepts 

 

http://www.khanacademy.org 

 

www.parcconline.org 

 

www.mathematicsvisionproject.org 

 

www.state.nj.us/education/modelcurriculum 

 

www.engageny.org 

 

www.illustrativemathematics.org 

 

 

 

  

http://www.khanacademy.org/
http://www.parcconline.org/
http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/
http://www.illustrativemathematics.org/


6 

 

 

Unit II Overview  
Content Area:                          Mathematics 
Unit Title:                                 Unit 2 – Passport To Advanced Math 

Target Course/Grade Level:  Senior Portfolio - Mathematics / 12th Grade 

Unit Summary:  Students will learn how to apply the arithmetic operations to polynomial, rational and 

complex expressions and equations.  They will use factoring to explain the zeros of polynomials and their 

graphs.  

Unit Rationale:  In order for students to analyze and understand advanced functions they need to apply 

the polynomial concepts. 

Student Learning Objectives 

1.) Use Properties of operations to add, subtract, and multiply complex numbers. 

2.) Solve quadratic equations with real coefficients that have complex solutions. 

3.) Interpret coefficients, terms, degree, powers (positive and negative), leading coefficients and 

monomials in polynomial and rational expressions in terms of context.  
4.) Restructure by performing arithmetic operations on polynomial/rational expressions. 

5.) Derive the formula for the sum of a finite geometric series (when the common ratio is not 1), and 

use the formula to solve problems. For example, calculate mortgage payments. 
6.) Use an appropriate factoring technique to factor expressions completely including expressions 

with complex numbers. 

7.) Explain the relationship between zeros and factors of polynomials and use zeros to construct a 

rough graph of the function defined by the polynomial. 

Selected Opportunities for Connection to 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) SLO#6 Communicate the precise answer to a real-world problem. 

8) Look for and make use of structure. 

9) SLO#5 Identify structural similarities between integers and polynomials. 

10) SLO#7 Identify expressions as single entities, e.g. the difference of two squares. 

11) Look for and express regularity in repeated reasoning. 

12) SLO#6 Arrive at the formula for finite geometric series by reasoning about how to get from one 

term 

a. In the series to the next. 

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

*This course includes exponential and logarithmic functions as modeling tools. 

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

 

NJSLS #                                  New Jersey Student Learning Standards 

N.CN.1 Know there is a complex number i such that i
2 

= −1, and every complex number has the 

form a + bi with a and b real.  

 

N.CN.2 Use the relation i
2 

= –1 and the commutative, associative, and distributive properties to 

add, subtract, and multiply complex numbers.  

 

N.CN.7 Solve quadratic equations with real coefficients that have complex solutions.  
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A.REI.4 Solve quadratic equations in one variable. 

a. Use the method of completing the square to transform any quadratic equation in x 

into an equation of the form (x – p)2 = q that has the same solutions.  Derive the 

quadratic formula from this form. 

       b.   Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots,     

completing the square, the quadratic formula and factoring, as appropriate to the 

initial form of the equation. 

Recognize when the quadratic formula gives complex solutions 

and write them as a ± bi for real numbers a and b. 

A.SSE.1 Interpret expressions that represent a quantity in terms of its context. 

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

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

single entity. For example, interpret P(1+r)
n 

as the product of P and a factor  

not depending on P.  

A.SSE.2 Use the structure of an expression to identify ways to rewrite it.  For example, see x
4 

– y
4 

as (x
2

)
2 

– (y
2

)
2

, thus recognizing it as a difference of squares that can be factored as (x
2 

– 

y
2

)(x
2 

+ y
2

).  

A.SSE.4 Derive the formula for the sum of a finite geometric series (when the common ratio is not 

1), and use the formula to solve problems.  For example, calculate mortgage payments.  

A.APR.1 Understand that polynomials form a system analogous to the integers, namely, they are 

closed under the operations of addition, subtraction, and multiplication; add, subtract, and 

multiply polynomials.  

A.APR.2 Know and apply the Remainder Theorem:  For a polynomial p(x) and a number a, the 

remainder on division by x – a is p(a), so p(a) = 0 if and only if (x – a) is a factor of p(x).  

A.APR.3 Identify zeros of polynomials when suitable factorizations are available, and use the zeros 

to construct a rough graph of the function defined by the polynomial.  

A.APR.4 Prove Polynomial identities and use them to describe numerical relationships.  For 

example, the polynomial identity (x
2 

+ y
2

)
2 

= (x
2 

– y
2

)
2 

+ (2xy)
2 

can be used to generate 

Pythagorean triples.  

Unit Essential Questions 

1) How can structures of expressions 

(polynomial, rational and complex) be 

interpreted? 

2) How do various forms of an expression 

help to solve a problem? 

3) How can equations be created that 

describe numbers or relations, especially 

equations arising from simple rational and 

polynomial functions? 

Unit Enduring Understandings 

1) The rules of simple algebraic equations are 

applied to polynomial, rational and complex 

equations.  

2) Factoring polynomials allows students to 

solve for zeros and complex roots so they 

can graph and understand advanced 

functions. 

Unit Learning Targets 

Students will ... 

1.) Use properties of operations to add, subtract and multiply complex numbers. 

2.) Solve quadratic equations with real coefficients that have complex solutions. 

3.) Interpret coefficients, terms, degree, powers and monomials in polynomial and rational 

expressions. 

4.) Use an appropriate factoring technique to factor expressions completely. 

5.) Explain the relationship between zeros and factors of polynomials and use zeros to construct a 

graph of the function. 
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6.) Rewrite simple rational expressions in different forms using inspection and long division. 

Evidence of Learning 
Summative Assessment:  The students will be assessed with a summative unit assessment which will be 

modeled after the PARCC assessment model.  This model assessment will include multiple choice, 

constructed response and a performance task. 

 
Formative Assessments                                                    Summative Assessments 

 Quizzes                                                                         

 Independent Practice 

 Homework 

Benchmark Assessments                                             

 SAT Practice Tests 

 Tests 

 

 

       Alternative Assessments 

 Khan Academy  

Lesson Plans  
Lesson Timeframe – 15 days 

Lesson 1 

Polynomial Operations 

 

1 day 

Lesson 2 

Dividing Polynomials 

 

1 day 

Lesson 3 

Factoring Polynomials 

 

1 day 

Lesson 4 

Complex Numbers 

 

2 days 

Lesson 5 

Solve Quadratic Equations with complex roots 

 

1 day 

Lesson 6 

Rational Root Theorem 

 

1 day 

Lesson 7 

Solving for Zeros of Polynomials 

 

1 day 

Lesson 8 

Multiplying and Dividing Rational Expressions 

 

2 days 

Lesson 9 

Adding and Subtracting Rational Expressions 

 

1 day 

Lesson 10 

Solving Rational Equations and Inequalities 

 

2 days 

Lesson 11 

Applications of Rational Equations 

 

2 days 

Teacher Notes:   
1) 2 days allocated for formative/summative  assessments 

2) TI-84 graphing calculator will be used to find zeros of functions. 

 

Curriculum Development Resources 

 

http://www.khanacademy.org 
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Unit III Overview  
Content Area:                          Mathematics 

Unit Title:                                 Unit 3 – Problem Solving and Data Analysis 

Target Course/Grade Level:  Senior Portfolio - Mathematics / 12th 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, standard deviation s well as 

accounting for outliers.  The student will also determine the correlation coefficient and distinguish 

between correlation and causation. 

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. 

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 and exponentially 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) Use the mean and standard deviation of a data set to fit it to a normal distribution, estimate 

population percentages, and recognize that there are data sets for which such a procedure is not 

appropriate (use calculators, spreadsheets, and tables to estimate areas under the normal curve). 

4) Summarize and interpret categorical data for two categories in two-way frequency tables; 

recognize associations and trends in the data. 

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

residuals (in order to informally assess fit), and use the function to solve problems.  

a) Uses a given function or choose a function suggested by the context. Emphasize linear and 

exponential models. 

6) Interpret the slope, intercept and correlation coefficient (compute using technology) of a linear 

model. 

7) Distinguish between correlation and causation in a data context 

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. 

      SLO 6 Compute the correlation coefficient for a linear model using technology. 

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. 

 

*MP.1 and MP.4 are overarching practices relevant to Algebra 1. 

 

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. 
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NJSLS #                                 New Jersey Student Learning Standards 

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

S.ID.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.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting 

for possible effects of extreme data points (outliers).  

S.ID.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to 

estimate population percentages.  Recognize that there are data sets for which such a 

procedure is not appropriate.  Use calculators, spreadsheets, and tables to estimate areas 

under the normal curve. 

S.ID.5 Summarize categorical data for two categories in two-way frequency tables.  Interpret 

relative frequencies in the context of the data (including joint, marginal, and conditional 

relative frequencies).  Recognize possible associations and trends in the data.  

S.ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the 

variables are related. 

a) Fit a function to the data; use functions fitted to data to solve problems in 

the context of the data. Use given functions or choose a function suggested 

by the context. Emphasize linear and exponential models.  

b) Informally assess the fit of a function by plotting and analyzing residuals.  

c) Fit a linear function for a scatter plot that suggests a linear association.  

S.ID.7 

 

Interpret the slope (rate of change) and the intercept (constant term) of a linear model in 

the context of the data. 

S.ID.8 Compute (using technology) and interpret the correlation coefficient of a linear fit.  

S.ID.9 Distinguish between correlation and causation.  

F.LE.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.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?  

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. 
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 How can algorithmic thinking be used to 

solve problems?  

 

 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) Describe a distribution using center and spread. 

3) Use the correct measure of center and spread to describe a distribution that is symmetric or 

skewed. 

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

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

6) 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 which will be 

modeled after the PARCC assessment model. This model assessment will include multiple choice 

questions, constructed response and a performance task. 

 
Formative Assessments                                                    Summative Assessments 

 Quizzes                                                                         

 Independent Practice 

 Homework 

Benchmark Assessments                                             

 SAT Practice Tests 

 Tests 

 

 

       Alternative Assessments 

 Khan Academy  

Lesson Plans  
Lesson Timeframe -17 days 

Lesson 1 

Sampling and Bias 

 

2 days 

Lesson 2 

Box Plots and Histograms 

 

2 days 

Lesson 3 

Measures of Variation 

 

1 day 

Lesson 4 

Standard Deviation 

 

2 days 

Lesson 5 

Two-Way Frequency Tables 

 

1 day 

Lesson 6 

Scatter Plots 

1 day 

Lesson 7 

Data Function Fitting 

 

2 days 

Lesson 8 

Linear Function Fitting 

 

2 days 

Lesson 9 

Correlation 

 

1 day 

Lesson 10 

Causation 

 

1 day 

Lesson 11  
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Exponential Growth 1 day 

Lesson 12 

Data Function Modeling 

 

1 day 

Teacher Notes:   

 

 1 day allocated for formative/summative  assessments 

 TI-84 graphing calculator infused throughout the unit 

 

Curriculum Development Resources 

 

Mathxlforschool.com 

http://www.khanacademy.org 

http://cast.massey.ac.nz 

www.parcconline.org 

www.mathematicsvisionproject.org 

www.state.nj.us/education/modelcurriculum 

www.engageny.org 

www.illustrativemathematics.org 

 

 

 

 

  

http://cast.massey.ac.nz/
http://www.parcconline.org/
http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/
http://www.illustrativemathematics.org/
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Unit IV Overview  
Content Area:                          Mathematics 
Unit Title:                                 Unit 4 – Additional Topics 

Target Course/Grade Level:  Senior Portfolio - Mathematics / 12th Grade 

Unit Summary:  Students learn to solve right triangles via various methods including Pythagorean 

Theorem, trigonometric ratios, and geometric mean.  Students also use the Law of Sines and Cosines to 

solve non-right triangles. The students will extend their knowledge of triangles to three dimensions as well 

as explore circle basics. 

Unit Rationale:  Students’ knowledge of properties of triangles in essential in a discovery of properties of 

other polygons including quadrilaterals.  This knowledge will help them in higher level mathematics 

courses including pre-calculus and calculus.  Architects, surveyors, and civil engineers use trigonometric 

ratios in their work. 

Student Learning Objectives 

1) Find the point on a directed line segment between two given points that partitions the segment in a 

given ratio. 

2) Prove theorems about triangles. 

3) Use congruence and similarity criteria for triangles to solve problems and to prove relationships in 

geometric figures. 

4) Derive the definitions for trigonometric ratios using similarity of right triangles. 

5) Explain and use the relationship between the sine and cosine of complementary angles. 

6) Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 

problems. 

Selected Opportunities for Connection to 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. 

     SLO#3  Justify solutions to problems involving side lengths and angle measures using triangle  

                   congruence and similarity criteria. 

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

     SLO#4  Demonstrate the need for precision when deriving definitions. 

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 

G.GPE.6 Find the point on a directed line segment between two given points that partitions the 

segment in a given ratio.  

G.SRT.4 Prove theorems about triangles.  Theorems include: a line parallel to one side of a triangle 

divides the other two proportionally, and conversely; the Pythagorean Theorem proved 

using triangle similarity.  

G.SRT.5 Use congruence and similarity criteria for triangles to solve problems and to prove 

relationships in geometric figures.  

G.SRT.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.7 Explain and use the relationship between the sine and cosine of complementary angles.  

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

problems. 
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G.C.5 Derive using similarity the fact that the length of the arc intercepted by an angle is 

proportional to the radius, and define the radian measure of the angle as the constant of 

proportionality; derive the formula for the area of a sector. 

G.GPE.1 Derive the equation of a circle of given center and radius using the Pythagorean Theorem; 

complete the square to find the center and radius of a circle given by an equation.  

G.GMD.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems. 

Unit Essential Questions 

 What method(s) is most appropriate for 

solving a right triangle or non-right 

triangle? 

 Given different measurements for the sides 

of a triangle, will these sides form a right 

triangle? 

 Can you give two different equations to 

solve for the same right triangle? 

 Is the Area used to find the Volume of a 

solid figure? 

 What are the relationships between lines 

and circles? 

 

 

 

Unit Enduring Understandings 

 Student will use their knowledge of various 

methods learning included Pythagorean 

Theorem, geometric mean, trigonometry, 

Law of Sines and Cosines to solve a triangle. 

 

 

 Students will identify right triangles by 

applying the converse of the Pythagorean 

Theorem. 

 Students will use the trigonometric ratios 

from the two acute angles of a right triangle 

to set up equations that yield the same 

solutions. 

 Area measures the surface of a two 

dimensional figure and the volume shows 

how much a sold figure can hold. 

 

Unit Learning Targets 

Students will ... 

1.) Use appropriate methods to solve right triangles including geometric mean, Pythagorean Theorem, 

special right triangles, and trigonometry. 

2.) Solve non-right triangles using the Law of Sines and Law of Cosines.    

3.) Identify and describe relationships among inscribed angles, radii, and chords.  Include the 

relationship between central, inscribed, and circumscribed angles; inscribed angles on a diameter are 

right angles; the radius of a circle is perpendicular to the tangent where the radius intersects the 

circle. 

4.) Derive the equation of a circle of given center and radius using the Pythagorean Theorem; complete 

the square to find the center and radius of a circle given by an equation. 

5.) Solve problems using volume formulas for cylinders, pyramids, cones, and spheres 

Evidence of Learning 
Summative Assessment:  The students will be assessed with a summative unit assessment which will be 

modeled after the PARCC assessment model. This model assessment will include multiple choice, 

constructed response and a performance task. 

 
Formative Assessments                                                    Summative Assessments 

 Quizzes                                                                         

 Independent Practice 

 Homework 

Benchmark Assessments                                             

 SAT Practice Tests 

 Tests 

 

 

       Alternative Assessments 

 Khan Academy  

Lesson Plans  
Lesson Timeframe – 10 days 
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Lesson 1 

Special Right Triangles 

2 days 

Lesson 2 

Trigonometry 

2 days 

Lesson 3 

Angle of Elevation and Depression 

2 days 

Lesson 4 

The Law of Sines 

2 days 

Lesson 5 

The Law of Cosines 

2 days 

Teacher Notes:   
1 day allocated for formative/summative  assessments 

Curriculum Development Resources 

 

http://www.khanacademy.org 

 

www.geogebra.org 
 
https://www.illustrativemathematics.org 
 
http://mathforum.org/ 
 
https://www.engageny.org/ 

 

 

 

 

 

  

http://www.khanacademy.org/
http://www.geogebra.org/
https://www.illustrativemathematics.org/
http://mathforum.org/
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Unit V Overview 

Content Area:                    Math 

Unit Title:                           Unit 5: Portfolio Assessment Preparation and Administration 

Target Course/Grade Level:  Senior Portfolio - Mathematics / 12th Grade 

Unit Summary:  
In this unit, students will begin with content remediation leading to practice with model portfolio 

assessment questions designed to prepare students for the Portfolio Assessment.  Following this, students 

will sit for the administration of the Portfolio Assessment. 

 

21st century themes:  Critical Thinking 

Unit Rationale: 

Students develop their test-taking skills through targeted remediation in each content area assessed on the 

Portfolio Assessment. 

Learning Targets 

 

NJSLS#  New Jersey Student Learning Standards 

7.NS.A Apply and extend previous understandings of operations with fractions to add, subtract, 

multiply, and divide rational numbers. 

8.EE.A.1 Know and apply the properties of integer exponents to generate equivalent numerical 

expressions. For example, 32 × 3–5 = 3–3 = 1/33 = 1/27. 

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

problems. 

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

represented by letters. 

S.IC.A.1 Understand statistics as a process for making inferences about population parameters based 

on a random sample from that population. 

 

S.IC.A.2 Decide if a specified model is consistent with results from a given data-generating process. 

S.IC.B.3 Recognize the purposes of and differences among sample surveys, experiments, and 

observational studies; explain how randomization relates to each. 

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. 

Unit Essential Questions 

 Why must there be rules for mathematical 

calculations known as Order of Operations? 

 How does the Pythagorean Theorem help in 

solving right triangle problems? 

 Why is it important to understand statistics when 

one infers conclusions from data? 

Unit Enduring Understandings 

 The ability to determine the best method to solve 

an algebraic, geometric or statistical problem. 

 Applying the Pythagorean Theorem in order to 

solve right triangle problems. 

 Solving a system of linear equations using 

substitution or by elimination. 

 

Unit Learning Targets 

Students will: 

1.) Use the Order of Operations to solve multi-step contextual word problems. 

2.) Use the Pythagorean Theorem to solve right triangle problems. 

3.) Make inferences and justify conclusions from data. 

4.)  Solve linear systems of equations by substitution and elimination. 
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Evidence of Learning 
Formative Assessments                                                    Summative Assessments 

 Quizzes                                                                         

 Independent Practice 

 Homework 

Benchmark Assessments                                             

 NA 

 Portfolio Assessment 

 

 

       Alternative Assessments 

 NA 

Lesson Plans  
Lesson Timeframe – 36 days 

Lesson 1 

Content Remediation for Assessment 1 

 

7 days 

Lesson 2 

Portfolio Assessment 1  

 

2 days 

Lesson 3 

Content Remediation for Assessment 2 

 

7 days 

Lesson 4 

Portfolio Assessment 2 

 

2 days 

Lesson 5 

Content Remediation for Assessment 3 

 

7 day 

Lesson 6 

Portfolio Assessment 3 

 

2 days 

Lesson 7 

Content Remediation for Assessment 4 

 

7 days 

Lesson 8 

Portfolio Assessment 4 

 

2 days 
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Content Area 

Unit Name 

Mathematics 

Interdisciplinary 

Connections 

Mathematics, Technology, and English Arts, Science 

Core 

Instructional 

Materials  

including digital 

tools 

Textbooks, Classroom Resources, Digital Tools 

21st Century 

Themes and 

Skills 
 

 

For information related to the 12 Career Ready Practices follow the links 

below:  

 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf 

 

Personal Financial Literacy 9.1 

http://www.state.nj.us/education/cccs/2014/career/91.pdf  

 

Career Awareness, Exploration, and Preparation 9.2 

http://www.state.nj.us/education/cccs/2014/career/92.pdf  

 

Career and Technical Education 9.3 

http://www.state.nj.us/education/cccs/2014/career/93.pdf  

 

8.1 Educational 

Technology 
 

8.2 Technology 

Education, 

Engineering, 

Design, and 

Computational 

Thinking - 

Programming 
 

 

 

K-2:  Navigate provided URL’S, Use basic word processing to create and 

illustrate a simple story, Work collaboratively with peers on project, Use 

digital tools to explore an issue and design solution for a problem, Identify 

how technology improves life, Use digital tools to design an approach to 

solving problems. 

 

3-5:  Peers collaborate to produce text about current events; Understand the 

consequences for inappropriate use of technology and social media, Apply 

engineering designs to data collection and solutions, Understand how 

technology evolves based on need and cultural influences. 

 

6-8: Select appropriate technology and applications to create publication on 

global topic, Use technology and social media responsibly, Employ a wide 

range of digital resources to collect data and form solutions, Identify the 

forces that come into play for further development of technology; apply 

engineering design process to real world problems. 

 

9-12:  Create and edit multi-page document for public presentation. 

 

 

 

 

 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf
http://www.state.nj.us/education/cccs/2014/career/91.pdf
http://www.state.nj.us/education/cccs/2014/career/92.pdf
http://www.state.nj.us/education/cccs/2014/career/93.pdf
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Considerations for classified students: 

 

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:  

1. Lesson Preparation  

2. Building Background  

3. Comprehensible Input   

4. Strategies   

5. Interaction   

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

 

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. 

 

 

 

 

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
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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.  

 

 


