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STATEMENT OF PURPOSE 
 
Students in Math ESL come to the class with extremely diverse mathematical backgrounds and abilities, as well as varying degrees of proficiency in 
the English language.  For many students with good command of English, a more appropriate placement may be a different course.  For others, a 
course in introductory algebra is the optimal experience.  Hence, the Math ESL curriculum is designed based on the Pre-algebra and Algebra 1 
curriculum.  However, since students’ backgrounds in this course are much more diverse than in other courses, it shall be up to the discretion of the 
teacher to modify this curriculum to best address the curricular needs of the students. 
 
Students will be assessed on entry into the class, and on a periodic basis throughout the year, and may be moved into mainstream classes as their 
language skills improve.  The teacher will make these decisions based on the students’ demonstrated proficiency in the mathematical content, and 
in English proficiency. 
 
Algebra 1 is the first in a sequence of four college-preparatory courses that develops the study of high school mathematics in collaboration with the 
New Jersey Student Learning Standards (NJSLS).  This course will form the basis for students to develop mathematical skills, understandings, and 
attitudes they will need to be successful in a competitive twenty-first century.  Because it is important for all students to understand and be 
comfortable with the concepts and application of technology, technology is interwoven throughout the course.  This exposure to technology will help 
prepare students to not only function in today’s complex society, but also to become informed and productive adults of tomorrow. 
 
Separately we assess students to gauge progress and inform instruction. Benchmark assessments for students in grades 9 through 12 are administered in the form 
of a midterm and final exam for full year courses. *Special Note: Only final exams are administered at the end of quarter courses and semester courses.  
 
This course is aligned with the New Jersey Student Learning Standards for Mathematics (NJSLS for Mathematics) and the New Jersey Student Learning 
Standards for Technology for Technology.  
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THE LIVING CURRICULUM 

Curriculum guides are designed to be working documents.  Teachers are encouraged to make notes in the margins.  Written comments can serve as 
the basis for future revisions.  In addition, the teachers and administrators are invited to discuss elements of the guides as implemented in the classroom 
and to work collaboratively to develop recommendations for curriculum reforms as needed. 
 
 
 
 

AFFIRMATIVE ACTION 

During the development of this course of study, particular attention was paid to material, which might discriminate on the basis of sex, race, religion, 
national origin, or creed.  Every effort has been made to uphold both the letter and spirit of affirmative action mandates as applied to the content, the 
texts and the instruction inherent in this course. 
 
 

MODIFICATIONS AND ADAPTATIONS 
 
For guidelines on how to modify and adapt curricula to best meet the needs of all students, instructional staff should refer to the Curriculum 
Modifications and Adaptations included as an Appendix in this curriculum.  Instructional staff of students with Individualized Education Plans (IEPs) 
must adhere to the recommended modifications outlined in each individual plan.  
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GENERAL GOALS 

The students will: 
 

1. develop a sense of number relationships, representation, and mathematical structures and systems. 
2. acquire the facility necessary to solve equations, inequalities, and their systems. 
3. acquire a knowledge of polynomials, exponents, and factoring. 
4. analyze data, represent relationships among the data, and make predictions based on the data. 
5. understand the concepts and applications of technology. 

 
 
 
 

METHODS 

This course has been designed as an integration of the manipulation of algebraic symbols and the corresponding geometric and/or graphing 
interpretation and extrapolation.  New Jersey Student Learning Standards and the New Jersey Core Curriculum Content Standards for Technological 
Literacy endorses the use of manipulatives, cooperative learning, and technology as a means to effectively communicate mathematical ideas.  A 
variety of assessment strategies including open-ended problems, projects, and journals/portfolios in combination with traditional methods will 
provide a complete picture of student performance and progress.  Questioning that is representative of conceptual understanding, application, and 
written explanations such as those found on the standardize tests/exams, where appropriate, are methodologies that help the teacher assess student 
understanding of concepts. 
 
At the completion of ESL 2, students will receive instruction and content that is comparable to that of Algebra 1, except that the approach will be 
adapted to students with limited English proficiency. 
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OUTCOMES 

Students in ESL 1 will be given a basic knowledge of Pre-algebra.  Students in ESL 2 will be given a basic knowledge of Algebra 1.  Based on ongoing 
assessments, which the teacher will differentiate according to each student, students will be placed into an appropriate course for the following year.  
For instance, students demonstrating good proficiency in Algebra 1 and a good command of English may be placed into Geometry.  Students who 
have difficulty with some of the concepts may be placed into Algebra 1.  Other placements may be made as well at the discretion of the teacher. 
 
 
 
 

EVALUATION / ASSESSMENT 

The assessment tools for Math ESL may include, but not be limited to: 
 

• Open-ended questions 
• Problem-Solving Experiences using real-life data 
• Projects — Individual / Partner / Group 
• Concepts and application of technology 
• Assessments — Individual / Partner 
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GRADING PROCEDURES 

 
MARKING PERIOD GRADE 
 
Long- and Short-Term Assessments:          90 % 
 Publisher- or Teacher-prepared assessments, and/or worksheets 
 Authentic Assessments 
 Technology applications 
 Projects 
 Reports 
 
Daily Assessments:            10% 
 Homework 
 Do-Now / Exit Questions 
 Class participation 
 Journal Writing 
 Notebook-checks 
 Explorations 
 
FINAL GRADE 
 
The average of the grades from the four marking periods will constitute the final grade.  A teacher may give a midterm or final exam, which can be 
counted towards the second or fourth marking period grade respectively. 
 
Final Grade – Full Year Course 

• Each marking period shall count as 25% of the final grade 
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The following topics are incorporated progressively throughout the course as they relate to several different content areas: 
 
 

CONTENT OUTLINE NJSLS 
Compare properties of two functions each represented in a different 
way (algebraically, graphically, numerical in tables, or by verbal 
descriptions). For example, given a graph of one quadratic function 
and an algebraic expression for another, say which has the larger 
maximum. 
 

F.IF.9 

Observe using graphs and tables that a quantity increasing 
exponentially eventually exceeds a quantity increasing linearly or 
quadratically. 
 

F.LE.3 

Calculate and interpret the average rate of change of a function 
(presented symbolically or as a table) over a specified interval.  
Estimate the rate of change from a graph. 
 

F.IF.6 

Identify the effect on the graph of replacing, 
and for specific value of k 

(both positive and negative); find the value of k given the graphs.  
Experiment with cases and illustrate an explanation of the effects of 
on the graph using technology.  Include recognizing even and odd 
functions from their graphs and algebraic expressions for them. 
 

F.BF.3 

  

( ) by ( ) ,  ( ),f x f x k k f x+ ( ),f x ( )f x k+
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MATHEMATICS | STANDARDS FOR MATHEMATICAL PRACTICE 
 
 
The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels should seek to develop in their 
students.  These practices rest on important “processes and proficiencies” with longstanding importance in mathematics education. The first of these 
are the NCTM process standards of problem solving, reasoning and proof, communication, representation, and connections. The second are the 
strands of mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive reasoning, strategic competence, 
conceptual understanding (comprehension of mathematical concepts, operations and relations), procedural fluency (skill in carrying out procedures 
flexibly, accurately, efficiently and appropriately), and productive disposition (habitual inclination to see mathematics as sensible, useful, and 
worthwhile, coupled with a belief in diligence and one’s own efficacy). 
 
 
1  Make Sense of Problems and Persevere In Solving Them 
Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They 
analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway 
rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem 
in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending 
on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information 
they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw 
diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete 
objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different 
method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems 
and identify correspondences between different approaches. 
 
2  Reason Abstractly and Quantitatively 
Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities 
to bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically 
and manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to 
contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved.  Quantitative 
reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of 
quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects. 
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3  Construct Viable Arguments and Critique the Reasoning of Others 
Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments. 
They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by 
breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to 
the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data 
arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or 
reasoning from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using 
concrete referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not 
generalized or made formal until later grades. Later, students learn to determine domains to which an argument applies. Students at all grades can 
listen or read the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.  
 
4  Model with Mathematics 
Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In 
early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional 
reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or 
use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are 
comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able 
to identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts 
and formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the 
context of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose. 
 
5  Use Appropriate Tools Strategically 
Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper, 
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. 
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools 
might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze 
graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other 
mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying 
assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to 
identify relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able 
to use technological tools to explore and deepen their understanding of concepts.   
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6  Attend to Precision 
Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their 
own reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful 
about specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and 
efficiently, express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give 
carefully formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of 
definitions.  
 
7  Look for and Make Use of Structure 
Mathematically proficient students look closely to discern a pattern or structure. Young students, for example, might notice that three and seven 
more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later, 
students will see 7 × 8 equals the well-remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the expression x2 + 
9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and can use 
the strategy of drawing an auxiliary line for solving problems.  They also can step back for an overview and shift perspective. They can see complicated 
things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 – 3(x – y)2 as 
5minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y. 
 
8  Look for and Express Regularity in Repeated Reasoning 
Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary 
students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a repeating 
decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middle 
school students might abstract the equation (y – 2)/(x – 1) = 3. Noticing the regularity in the way terms cancel when expanding (x – 1)(x + 1), (x – 
1)(x2 + x + 1), and (x – 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a problem, 
mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness 
of their intermediate results.  
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS 
COURSE PROFICIENCIES 

 
Course: MTH113/213 Title:  MATH ESL 1 / MATH ESL 2 
 

In accordance with district policy as mandated by the New Jersey Administrative Code and the New Jersey Student Learning 
Standards for Mathematics, the following are proficiencies required for the successful completion of the above named courses. 
 
 

The student will: 
 

1. reason quantitatively and use units to solve problems.  
2. interpret the structure of expressions. 
3. create equations that describe numbers or relationships. 
4. understand solving equations as a process of reasoning and explain the reasoning. 
5. solve equations and inequalities in one variable. 
6. extend the properties of exponents to rational exponents. 
7. solve systems of equations. 
8. represent and solve equations and inequalities graphically. 
9. understand the concept of a function and use function notation. 
10. interpret functions that arise in applications in terms of a context. 
11. analyze functions using different representations. 
12. build a function that models a relationship between two quantities. 
13. build new functions from existing functions. 
14. construct and compare linear, quadratic, and exponential models and solve problems. 
15. interpret expressions for functions in terms of the situation they model. 
16. summarize, represent, and interpret data on a single count or measurement variable. 
17. summarize, represent, and interpret data on two categorical and quantitative variables. 
18. interpret linear models. 
19. write expressions in equivalent forms to solve problems. 
20. perform arithmetic operations on polynomials. 
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21. use properties of rational and irrational numbers. 
22. understand a rational number as a point on the number line. 
23. apply properties of operations as strategies to add, subtract, multiply and divide rational numbers.   
24. understand ordering and absolute value of rational numbers.  
25. recognize and represent proportional relationships between quantities.  
26. write, read and evaluate expressions in which letters stand for numbers.  
27. write and evaluate numerical expressions involving whole number exponents.   
28. perform operations with numbers expressed in scientific notation. 
29. interpret scientific notation that has been generated by technology. 
30. graph points in all four quadrants of the coordinate plane.   
31. apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with linear coefficients.   
32. know the formulas for perimeter and area of rectangle, triangles and circles and use them to solve problems.  
33. know the formulas for volume of prisms and cylinders and use them to solve problems.   
34. use scale drawings of geometric figures to solve problems.   
 

  



MTH113/MTH213 - MATH ESL 1-2  15 
I. NUMBER SYSTEM 

Essential Question(s): a) In what ways can rational numbers be useful?  
b) How is the number system used to fit different situations, and how can it make numbers more manageable? 
c) How can integers and rational numbers give an understanding of real life situations? 

Enduring 
Understanding(s): 
 
 
 
 

a) Rational numbers can be represented in multiple ways and are useful when examining situations involving 
numbers that are not whole.  

b) Recognizing fractions and decimals as different representations of rational numbers develops a unified 
understanding of numbers.  

c) Plotting points on a number line or a coordinate plane can be used to solve real-world and mathematical 
problems. 

Course Differentiation: ESL 1:  Primary Topic 
ESL 2:  Review only as needed. 

 
NUMBER SYSTEM 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
1.   graph and compare real 

numbers using a number line. 
(22) 

7.NS.1 
MP1,4 

• graph real numbers on a number line 
and use the graph to compare the 
numbers. 

 
• graph basic inequalities. 

Graph the following on a 

number line:    –3, 0, , 5.4 

 
Show on a number line all 
the numbers greater than 3.  
 

Review how to create 
a number line, unit 
length, and calibration 
 

 

2.   add, subtract, multiply, and 
divide real numbers.  (23)  

 
 
 
 
 

7.NS.1 
MP2,5,6 
 
 
 
 
 

• follow the order of operations to 
simplify numerical and algebraic 
expressions using all mathematical 
operations. 

• key expressions with exponents, 
absolute value, and negative 

Simplify:   
 

(–11.1) + 6 + (–3) 

7 – (–3) – 4 

Give an overview of 
the rules and 
properties of addition, 
and the subtraction 
rule.  Review 
properties of 
multiplication. 

3
2
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NUMBER SYSTEM 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
(2.  continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

numbers into a calculator to 
evaluate. 

• operations with fractions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

14 – | 7 – 32 | 

– (–4)(–2)(3) 

 (–12) ÷ 4 

     
   

 
Evaluate: 

–5x2 – 6 if x = –2 
 

3x2 and (3x)2 when x = – 
4 

 

  when a = –2    

                 and b = –8 
 
 

Evaluate by hand, and 
with technology, but 
stress the use of 
parentheses and the  
(–) key. 
 
Review division as 
multiplication by a 
reciprocal. 
 
Discuss division by 
zero as opposed to 
division into zero. 
Stress the difference 
between a fraction 
with zero in the 
numerator vs. zero in 
the denominator. 
 
 
Resource: 
Big Ideas Algebra 1 – 
Student Journal 
Section 1: Maintaining 
Math Proficiency. 
 
 
 
 
 
 
 







 −

3
2 ÷ 






 −

9
4

b
a 43 2 −−
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NUMBER SYSTEM 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
3. find the opposite and absolute 

value of a number. (24)  
7.NS.1 
MP2 

• understand ‘-5’ represents and can 
be read as: 
○  a negative: -5. 
○  the opposite of a number: -(-5). 
○  minus:  6-5. 

 
• simplify absolute value expressions. 

Simplify: 
 

 

                
Nancy stated that the value 
of x in the equation below 
could be 45 or   
-45 in  │x│ = 45.  
  
Is Nancy correct?  Justify 
your reasoning.  

Formally define 
absolute value as 
distance from zero  
 
Compare absolute 
value within a list of 
numbers   
 
 
Not limited to 
integers.   
Incorporate fractions 
and decimals 
 
 
 

4. round and estimate numbers. 
(24) 

5.NBT.A.4 
MP2,6 

• round a number to a given place 
value. 

 
 
 
 
• estimate the value of a real number. 

Round 5.14567 to the 
nearest hundredth 

 
Round 1, 112 to the nearest 
hundred.  
 
Plot 11/9 on the number line 
 
 
Round each number to the 
hundreds place.  Then, 
estimate the sum.  

682 + 319 

Make sure students 
know that zero can be 
used as a place 
marker.  For example, 
rounding 1.6 to the 
nearest hundredth is 
1.60 
The importance of this 
section is to foster a 
basis for number 
sense.  In other words, 
does their answer 
make sense according 
to the given 
operation? 

5− −

1
2

−

5
6

−
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II. RATIO AND PROPORTION 

Essential Question(s): a) How do we use rates and ratios to describe changes in our daily lives? 
b) Why is it helpful to use similarity and proportions to solve real life problems?  

Enduring 
Understanding(s): 
 

a) Representations of constant rates of change can be used to model real world conditions. 
b) Proportional reasoning can be used to model and understand relationships, which exist throughout 

numerous aspects of real life.  

Course Differentiation: ESL 1:  Primary Topic 
ESL 2:  Review as needed. This will be useful in the exponential functions section. 

  

  
RATIO AND PROPORTIONS 
 
PROFICIENCY / OBJECTIVE 

 
STANDARDS 

 
SUGGESTED ACTIVITY 

 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
5.   use rates, ratios, and percents 

to model and solve real-life 
problems, where appropriate  
(1,4,5) 

A.CED.2-3 
7.RP.a.2 
7.RP.a.3 
8.2.12.D.6 
MP4,5 

• solve a real-life problems involving 
ratios and rates. 

• solve real-life problems involving 
percents. 
 

Find the average time per 
mile for a runner who runs 
3 miles in 15 minutes. 
 
Find 20% of $42 

Percent of increase and 
decrease could be explored 
 
This may be a very difficult 
skill for students with low 
English proficiency 

6.   recognize and represent 
proportional relationships 
between quantities. (25) 
  

  
 
 
 
 
 
 

7.RP.2  
MP2, 4  

• determine whether the ratios 
below are proportional.  

  
   2   6   8   6 
 a.      ,            b.      ,    
   7   21   24   20 

 

Find a ratio equivalent to 

 , .  
and use the ratios to write 
a proportion.  
  
Describe real world objects that 
seem to be proportional to each 
other and others that do not 
seem to be proportional. Invite 
students to include sketches 
with their descriptions if 
appropriate or helpful.  

Visuals could be very helpful 
with equivalent fractions.  For 
instance, to show that the 
same piece of pie can be split 
into different numbers of 
sections go to: 
 
https://www.mathsisfun.com/ 
equivalent_fractions.html 
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III.ALGEBRAIC REASONING 

Essential Question(s): a) How do we use mental math and order of operations to evaluate algebraic expressions?  
b) How can we add, subtract, multiply, and divide real numbers? 

Enduring 
Understanding(s): 

a) It is essential to follow the order of operations to complete calculations accurately. 
b) Specific rules that apply to signed numbers are crucial to finding a proper value. 

Course Differentiation: ESL 1: Primary Topic 
ESL 2: Review as needed. 

 
ALGEBRAIC REASONING 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
7. evaluate a variable expression. 

(26) 
 

8.EE.1 
MP1,2,8 

• evaluate an algebraic expression by 
substituting given values into the 
expression. 

Evaluate: 
3a – b when a = 2 and b = 4. 
 

Evaluate:    

when x = 1, y = 2, z = 3 

Review as needed 
through “do-now” or 
homework problems 
 

The following 
technology standards 
will be used 
throughout the course 
8.1.8.A.4-5 
8.1.12.A.1. 

8. evaluate expressions 
containing exponents. (26,  27) 

8.EE.1 
8.2.12.D.6 
MP7 

• evaluate exponential expressions by 
substituting given values into the 
expression. 

Evaluate:   a3 – b3  
when a = 3, b = 4. 
 
Evaluate:   (x – 5)2 when x = 7 

Review use of 
grouping symbols 

9. use order of operations to 
evaluate algebraic expressions. 
(23)  
 
 

 

7.EE.1 
MP7,8 

• follow the order of operations to 
evaluate algebraic expressions. 

Evaluate: 
 

 

Instead of writing out 
the order of 
operations, it may be 
more effective to use 
symbols for students 
with low English 
proficiency 

2x + 5y
z

145
23

2

2

−+
⋅
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ALGEBRAIC REASONING 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
10. use scientific notation to 

represent numbers and 
perform operations. (28, 29) 

8.EE.3-4 
8.2.12.D.6 
MP2,7 

• represent extremely large or small 
numbers using scientific notation. 
 

• convert between scientific and 
standard notation. 
 

• apply laws of exponents to perform 
computations on numbers in 
scientific notation. 

Rewrite in scientific notation: 
436,000 

0.0019 

42.5 

 
Rewrite in standard notation: 

 
 

 
 Evaluate, and write your 
 answer in scientific form and  
 standard form: 

 

 

Technology: 
Use the graphing 
calculator to perform 
computations and 
note how it displays 
scientific notation 
 
 

 

11. plot points on a coordinate 
plane. (30)  

5.G.1 
8.2.12.D.6 
MP1,4 

• plot points on a coordinate plane and 
name the general form of points in 
each quadrant and on the axes. 

Plot the following points and 
identify the quadrant in 
which they lie:  
             (–4, 5); (3, –1) 
 

Emphasize how to 
read a point, and how 
to place it on the 
coordinate plane 
 
 

12. simplify expressions by using 
the distributive property and by 
combining like terms. (31)  

6.EE.3 
MP5,7,8 

• distributive positive and negative 
terms into a polynomial expression in 
parentheses, and simplify into 
standard form. 

Simplify: 
–5 (3x – 2) 

(5a + 4)(–3a) 

4a(a + 3) + 2a2 + 3a 

Review and assess 
rules for combining 
like terms prior to this 
section. 

3.45 ×104

5.1×10−11

2.5 ×103( ) 3.1×102( )
5.2 ×10−2

1.3×103
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IV.GEOMETRY 
 

Essential Question(s): a) What is the difference between perimeter and area of a two dimensional figure? 
b) How is the perimeter and area of a rectangle determined? 
c) How can we determine the amount it takes to cover, fill, and/or find the distance around a figure? 

Enduring 
Understanding(s): 

a) Attributes of objects, shapes, and solids can be uniquely measured in a variety of ways using a variety of tools 
for a variety of purposes. 

b) Demonstrate the concepts of area, perimeter, and volume. 

Course Differentiation: ESL 1: Primary Topic 
ESL 2: Review as needed. This will be used in writing and solving basic algebraic equations. 

 
GEOMETRY 

 
PROFICIENCY / OBJECTIVE 

 
STANDARDS 

 
SUGGESTED ACTIVITY 

EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

13.  know the formulas for 
perimeter, area and 
circumference and use them to 
solve problems. Give an informal 
derivation of the relationship 
between the circumference and 
area of a circle. (32)  

  
  
  
  
  

7.G.B.4  
MP6  
  
  
  
  
  
  
  
  
  

• discover the formula for area of a 
circle by cutting up a circle into 8 
pieces and putting them together to 
form a parallelogram with height r 
and base πr (1/2 circumference).  

  
• apply the formulas for 

circumference (2πr) and area (πr2) 
to solve problems.  

  
  

These views of a glass vase 
are 
drawn 
at a 1:2 
scale.  
  
  
  
  
 
Which will be larger – the 
height or the circumference 
of this vase?   

Review and assess rules 
for combining like 
terms prior to this 
section.  Find perimeter 
and area of basic 
shapes using variables   
 
Resource: 
Big Ideas Algebra 1 – 
Section 1.3 Student 
Journal 
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GEOMETRY 

 
PROFICIENCY / OBJECTIVE 

 

 
STANDARDS 

 
SUGGESTED ACTIVITY 

EVALUATION/ 
ASSESSMENT 

TEACHER 
NOTES 

The student will be able to:  Students will:   

14.  solve real-world and 
mathematical problems 
involving volume of three 
dimensional object composed of 
cubes and right prisms. (33)  

7.G.B.6  
MP1,2,5,6  

• identify and classify three 
dimensional figures.  
 

You visit an aquarium. One of the tanks 
at the aquarium holds 450 gallons of 
water. Draw a diagram to show one 
possible set of dimensions of the tank. 
                  (1 gallon = 231 in3)  

Describe two ways that 
you could determine the 
amount of water needed 
to fill a rectangular in-
ground pool.  
  

Stick to basic examples 
such as prisms and 
cylinders   
 
Review the units used 
with volume 
 
    

15. reason quantitatively and use 
units to solve problems with 
area and perimeter.  (1, 32) 

 

N.Q.1-2 
MP 1,2,5,6 

• identify the units attached to a 
variable quantity. 

 
• perform operations on units. 
 

 

Calculate, with units: 
 

Find the area of a square 
garden with a side length of 
6 feet.   

Resource: 
Big Ideas Geometry – 
Student Journal Section 
1:  Maintaining Math 
Proficiency. 

16.  solve problems involving scale 
drawings of geometric figures, 
including computing actual 
lengths and areas from a scale 
drawing and reproducing a scale 
drawing at a different scale.  
(Optional) (34)  

  
  
  
  
 
 
 
 

7.G.1 MP2,5  • create a scale drawing of a bedroom, 
classroom, or a small object such as a 
pen, eraser, or lollipop.  

City Centers  
Scale drawings and maps of 
cities can be very helpful 
for determining distances 
between important 
landmarks. With the right 
map and a little planning, 
vacations to places like 
Washington, D.C., can be 
both fun and informative.   
  
The scale for your 
drawing is 1 inch = 2 
miles.   

Refer to “Think Big” 
Project (see Appendix 
A) for authentic 
assessment  
  
The relationship 
between congruence 
and similarity is 
covered in the 8th 
grade curriculum 
  
Map for City Centers:  
http://wikitravel.org/ 
upload/   
shared//6/64/National  
Mall map.png  

http://wikitravel.org/upload/shared/6/64/National_Mall_map.png
http://wikitravel.org/upload/shared/6/64/National_Mall_map.png
http://wikitravel.org/upload/shared/6/64/National_Mall_map.png
http://wikitravel.org/upload/shared/6/64/National_Mall_map.png
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 (16. continued) Use dots to represent the 

buildings on your map. 
Place City Hall near the top 
left of the paper.   
• Draw two streets moving 

away from City Hall. The 
two streets should form 
a 90° angle.  

• Along one street, place 
the Post  

Office two miles away 
from City Hall and the 
Police Station three miles 
away from City Hall.   

• Along the other street, 
place the Fire Station 1 ½ 
miles from City Hall, the 
Elementary School 2 ½  
miles from City Hall,  and 
the Middle School 3 
miles from City Hall.  

• Draw streets connecting 
the Police Station to the 
Fire Station and Middle 
School.   

• Draw a street connecting 
the Post Office to the 
Elementary School.  
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V. CONNECTIONS TO ALGEBRA 

Essential Question(s): a) What does it mean for a value to be a solution to an equation?  
b) How do the basic arithmetic operations affect variable expressions? 
 

Enduring 
Understanding(s): 

a) The solution to an equation is the value of the variable that makes the statement (equation) true. 
b) “Like/Similar terms” must be grouped together properly. 
 

Course Differentiation: ESL 1: Begin topic when students are ready. 
ESL 2: Primary topic. 

 
CONNECTIONS TO ALGEBRA 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
17. check solutions of equations 

and inequalities. (5) 
A.REI.3 
8.2.12.C.4 
MP3,5 

• solve and check solutions of 
equations using mental math and 
verify the result using a 
calculator. 

 

Check to see: 
if x = 42 is a solution for 

 

if a = 3 is a solution for 
 

 

Address all of the 
symbols =, >, ≥, <, ≤, 
and ≠ as well as 
keywords for their 
expressions 

18. translate verbal phrases into 
algebraic expressions. (2,3)  

A.CED.1 
MP4,5,7 

• translate a verbal phrase into an 
algebraic expression and/or a 
sentence into an algebraic 
equation. 

Translate the following to an 
algebraic expression or 
sentence: 
 

six less than a number  

a number decreased by 
eight is five 

Give an overview of 
keywords, paying 
attention to subtle 
differences 
 
This may be a very 
difficult skill for 
students with low 
English proficiency 

 

25
6

=−
x

a2 − 5 ≤ 6
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VI. SOLVING LINEAR EQUATIONS  
Essential Question(s): a) What techniques are used for solving linear equations systematically? 

b) What real-life situations can be modeled by linear equations?  
 

Enduring 
Understanding(s): 

a) Transformations to equations will work if these transformations produce a series of equivalent equations. 
b) Linear equations model situations with quantities changing at a constant rate. 

 

Course Differentiation: ESL 1:  Begin topic when students are ready. Multi-step equations can be left for ESL 2. 
ESL 2:  Review as needed. This will be used in writing and solving basic algebraic equations. 

 
SOLVING LINEAR EQUATIONS 
 

PROFICIENCY / OBJECTIVE 
 
The student will be able to: 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
Students will: 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

19. Solve linear equations. (5) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

A.REI.1 
A.REI.3 
8.2.12.C.4 
MP1,5,8 
 

• solve an equation by simplifying 
each side of the equation using 
addition and/or subtraction 
rules for real numbers. 
 

• solve an equation by simplifying 
each side of the equation using 
multiplication and/or division 
rules for real numbers. 

 
• solve an equation by simplifying 

each side using all four 
operations and the distributive 
property. 

 
• use multiple transformations to 

solve equations. 
 

Solve: 
–x – (–5) = 7 

– |–3| + y = –2 

10 + x = –6 
 

Solve: 

 

 

 

Solve: 
       3a – (2a + 5) = 9 

       11 = 3(x – 5) – 4 

“–b – 5 = 3” should be 
read as, “the opposite 
of b” minus five is 
equal to three 
 
Review use of 
reciprocals and 
properties of equality 
 
Review properties of 
equality.  Apply these 
properties to 
equations which 
contain fractions 
and/or decimals 
 
Model equations 
which have no 
solution, one solution, 
and all real numbers 
as solutions 

−6x = 3
5

−
1
2

a = − −6
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SOLVING LINEAR EQUATIONS 
 

PROFICIENCY / OBJECTIVE 
 
The student will be able to: 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
Students will: 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

(19.  continued) • solve equations with variables 
on both sides. 

  (x + 12) – 6 = 1 

   5 – 3x = 7x + 2 

   – (7a – 3) = 8 + 3(a – 1) 

Big Ideas Red Book: 
3.3-3.5 & Tic-Tac Toe 
Activity in Game 
Closet 
 
B.I. Algebra 1 :1.1-1.3 
 

20. find exact and approximate 
solutions to equations 
containing decimals. (5) 

N.Q.3 
MP6 

• solve an equation with decimal 
solutions, decimal coefficients, 
or constants that are in decimal 
form. 

 

Solve and round the answer to 
the nearest tenth: 
 

   3 (2a – 1) = 4 

   6.1 (3.1 + 0.7x) = 0.3x 

Review / teach 
students how to 
round, and vocabulary 
specific to place value 

21. solve a literal equation. (5) A.REI.3 
8.2.12.C.4 
MP7,8 

• rewrite a formula in terms of a 
specified variable. 

 
• rewrite equations in function 

form. 

Solve for b:     

 
Solve  3x – 2y = 4  for x  and 
evaluate when y = –3, 4, 0, 1 
   

Optional:  Use 
formulas to find areas 
and volumes of 
geometric figures, p 
177, #12 
 
Big Ideas Algebra 1 
book: 1.5 

 
  

4
3

A =
1
2

bh
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VII. FUNCTIONS 
Essential Question(s): a) How can we determine whether a relation or graph is a function? 

b) How are patterns of change related to the behavior of functions? 
c) How can we use mathematical models to describe change over time? 

Enduring 
Understanding(s): 

a) A function shows how quantities relate to each other. 
b) The value of a particular representation depends on its purpose. 
c) A variety of families of functions can be used to model real world situations. 

Course Differentiation: ESL 1:  Omit unless language skills are very good. 
ESL 2:  Primary topic. 

 
FUNCTIONS 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
22. identify the domain and range 

of a function in multiple forms. 
       (9, 10, 11) 
 
 
 
 
 
 
 
 
 
 
 
 

F.IF.1-2 
F.IF.5 
MP2,3 
 

• represent and interpret a function 
in multiple forms. 

 
 
 
 
 
 
 
 
• write an equation for the 

relationship between the x- and y-
values. 

Given the relation:  
             {(1, 2),(3, 4),(5, 4)} 

a. Express the relation as a 
graph and a mapping 
diagram. 

b. Is the relation a function? 
c. Identify the domain and 

range. 
d. Evaluate f(3). 

 
For the relation:  
             {(9,2), (1,3), (2,4)},  
write an equation in function 
form to represent the x- and y- 
values. 

Note that the domain 
of a function may 
need to be limited to 
integers 
 
Big Ideas Algebra 1: 
3.1-3.3 
 
Differentiating the 
Lesson:  
Choice Board Station 
Activity in Big Ideas 
Algebra 1- 3.1  
 
Big Ideas Red Book: 
Math Tool Paper – 
Mapping Diagrams & 
Input / Output tables 
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FUNCTIONS 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
 

23. interpret features of graphs, 
and sketch graphs showing key 
features (8) 

F.IF.4 
F.BF.1 
8.2.12.D.6 
MP5,6 

• sketch a graph for a situation.  Tell 
whether the graph is continuous 
or discrete. 

Draw a speed-time graph for: 
a person who alternates 

between running and 
walking. 

a person who gradually 
speeds up to a constant 
running pace. 

a person who walks, speeds 
up to a run, and then 
slows back down to a 
walk. 

 

24. graph functions given as 
equations by using a table of 
values. (8) 

 

F.IF.7 
8.2.12.C.4 
MP4,5 

• graph a functions with a given 
domain, and a function with a 
domain of all real numbers. 

Graph:   given a 
domain of {-1,0,1,2}. 
 
Graph:   for all real 
numbers. 

Include functions with 
domains of all real 
numbers, and those 
with restricted 
domains 
 
Differentiating the 
Lesson:  
Sorting Activity in Big 
Ideas Algebra 1- 3.2  
 
 
 

 
 
  

( ) 1f x x= −

2 3 6x y+ =
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VIII. SEQUENCES 
Essential Question(s): a) How can sequences model real-world relationships? 

b) How can we write a formula to represent a pattern of numbers? 
Enduring 
Understanding(s): 

a) Different types of patterns require different formulas for a sequence. 
b) A sequence is a special type of function whose domain is limited to whole numbers. 

Course Differentiation: ESL 1:  Primary Topic 
ESL 2:  Review as needed. This will be used in studying linear functions. 

 
SEQUENCES 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
25. recognize that sequences are 

functions. (2, 3) 
 

F.IF.3 
MP7,8 

• find a particular term of a 
sequence given an explicit or a 
recursive formula. 

Find a4 

     If an = 3n + 2 
     If a1 = 1 and an = an-1 + 3 

 
 
 

26. recognize and extend an 
arithmetic or geometric 
sequence. (2, 3) 

 
 
 
 
 
 
 
 

F.BF.1 
F.BF.2 
F.LE.2 
8.2.12.C.4 
MP7,8 
 

• find a given term of sequence. Find the 20th term of the sequence 
4, 7, 10, . .. 
 
Find the 10th term of the sequence 
2, 6, 18 . . . 

Students should be able 
to determine whether a 
sequence is arithmetic, 
geometric or neither 
 
Be sure to include 
geometric sequences 
whose terms alternate 
in sign 
 
Optional if time 
permits:  Students 
should be able to 
interpret and convert 
between explicit and 
recursive formulas. 
 
Big Ideas Algebra 1 
book: 4.6/6.6 
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IX. GRAPHING LINEAR EQUATIONS AND FUNCTIONS 

Essential Question(s): a) What techniques can be used to graph linear equations? 
b) What can the slope of a line represent 

Enduring 
Understanding(s): 

a) Linear equations can be generated from any point and slope, or from any two points. 
b) A slope can represent how quickly (or slowly) a quantity is changing. 

Course Differentiation: ESL 1:  Begin topic when students are ready. 
ESL 2:  Primary topic. 

 
GRAPHINC LINEAR EQUATIONS AND FUNCTIONS 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
27. graph a linear equation using a 

table. (8) 
 

A.REI.10 
8.2.12.D.6 
MP4,5 

• create a table of values that 
satisfies a given linear equation 
and use the table to graph the 
line. 

Graph:   and create a 
table of values. 

While exploring all of 
the following methods 
of graphing a line, the 
teacher should 
encourage students to 
pick the most 
appropriate method in 
each case 

28. graph horizontal and vertical 
lines. (8) 

A.REI.10 
MP4,5 

• recognize equations of vertical 
and horizontal lines as equations 
with only one variable and graph 
them. 

Graph:    y  = _1 
                 y  = 3 
                 x  = 0 

 

29. find the intercepts of a line and 
use these to make a graph of a 
linear equation. (2, 8) 

 
 
 
 
 
 

A.REI.10 
MP1,3 

• determine the x- and y-intercepts 
of a linear equation and create a 
graph using the intercepts. 

Find the x- and y-intercepts of the 
linear equation5x – 2y = 20 and 
use them to graph the equation. 
 
Optional:  Graph 2x + 3y = 17 
 

Finding the intercepts 
is often the quickest 
way to graph a line. If 
appropriate, have 
students graph a line 
where at least one 
intercept is not an 
integer. In the 
example to the right, 
the x-intercept is 17/2, 
or halfway between 8 

3 4y x= −



MTH113/MTH213 - MATH ESL 1-2  31 
GRAPHINC LINEAR EQUATIONS AND FUNCTIONS 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
(29.  continued) and 9, and the y-

intercept is 17/3, 
which is just more 
than 6. This can help 
reinforce number 
sense and the 
meaning of fractions 

30. find the slope of a line. (2) A.SSE.1 
F.IF.6 
8.2.12.C.4 
MP2,3,4 

• find the slope of a line given two 
points on the line, or given a 
picture of the graph. 

Find the slope of a line which 
passes through (4, –3) and (–5, 9) 
 
 

Optional: Big Ideas 
Algebra 1, Laurie’s 
Notes on T-135: 
Relate slope to a rate 
of change in terms of 
distance and time. This 
could be extended 
into talking about 
negative and zero 
slopes 

31. graph a linear equation using 
slope-intercept form. (8) 

A.REI.10 
A.SSE.1 
8.2.12.C.4 
MP4,5 

• rewrite a linear equation in slope-
intercept form and use the slope 
and y-intercept to graph the line. 

Rewrite 5x – 2y = 20 in slope-
intercept form and graph. 

Explore parallel lines 
and perpendicular 
lines 
 
Graph by hand, and on 
the calculator or 
Desmos (including 
setting the viewing 
window or changing 
the scale) 
 
It can be useful to 
graph the line in 
several different ways 
to see that the result is 
always the same 
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X. WRITING LINEAR EQUATIONS 

Essential Question(s): a) How can we write a linear equation given various characteristics of a line? 
b) How can we approximate a linear relationship between two quantities given a set of data points? 

Enduring 
Understanding(s): 

a) A line is uniquely determined by two points, or by a point and a slope. 
b) The equation of an approximate trend line can be used to make predictions about data. 

Course Differentiation: ESL 1: Begin topic when students are ready. 
ESL 2: Primary topic. 

 
WRITING LINEAR EQUATIONS 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS SUGGESTED ACTIVITY EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
32. determine the equation of a line 

given the appropriate 
information (e.g., slope, y-
intercept, two points, point and 
slope). (3, 12, 14) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A.CED.2 
F.BF.1 
A.SSE.2 
8.2.12.D.6 
MP3,4,7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• write an equation of a line in 
slope-intercept form when 
given slope and intercept. 

 
• write an equation of a line in 

slope-intercept form when 
given a slope and a point. 

 
• find the slope of a line given 

two points, and write an 
equation of the line. 

 
• write a linear equation in 

point-slope form given two 
points or a point and the 
slope. 

 
 
 

 

Write the equation of the line in 
slope-intercept form if the slope is 2/3 
and the y-intercept is 4. 
 
Write the equation of the line with a 
slope of -3 and containing (4, 6). 
 
Write the equation of the line that 
passes through (0, 4), with a slope of 
2/3. 
 
Write the equation of the line which 
passes through (2, 7) and (-7, 5). 
 
Write the equation of the line whose 
slope is -7 and which passes through 
(1, 5). 
 
Write the equation of the line which 
passes through (-3, 4) and (-2, -1). 
 

Create a real-life 
situation with a linear 
relationship 
 

Big Ideas Algebra 1: 
See Laurie’s Notes on 
T-187 for an 
exploration on 
graphing lines 
electronically 
 

Show the relationship 
to point-slope form. 
Absolute value graphs 
in the form 
y = m | x – c | + d 
are like the modified 
point-slope form 
y = m (x – c) + d. 
Transformations are 
the same, but the 
graph is a straight line. 
It can then be 
simplified if 
appropriate. 
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WRITING LINEAR EQUATIONS 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS SUGGESTED ACTIVITY EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
33. use tables and graphs to 

organize data.  Draw a scatter 
plot and make predictions about 
real-life situations. (17, 18) 

 
34. find a linear equation that 

approximates a set of data 
points. (12, 14, 17, 18)  

 
35. use a linear model to predict 

real-life outcomes. (17, 18) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S.ID.6-9 
8.2.12.D.6 
MP3,4,5 
 

• construct a scatter plot 
based on data. 

 
 
 
• find a linear equation that 

approximates a set of data. 
 
 

• find the correlation 
coefficient. 

Given the following data (100-meter 
run), construct a scatter plot. 
 
 
 
Find the linear regression equation 
that fits the date (100-meter run) 
 
The winning Olympic times for the 
100-meter run from 1928 to 1988 are 
shown in the table.  Approximate the 
best fitting line for these times.  Let y 
represent the winning time and x the 
year (x=0, corresponding to 1928. 
 

        
 

Predict the winning time in 2000. 

Technology is 
encouraged:  use the 
graphing calculator or 
Desmos to plot and 
find the line of best fit.   
 

Big Ideas Algebra 1: 
Laurie’s Notes on T-
201: This is a good 
exploration of creating 
a scatter plot and a 
corresponding 
algebraic model. 
 
Make predictions 
based upon this line 
for future events. 
 
Discuss positive, 
negative, and no 
correlation. 
 
When making scatter 
plots by hand, remind 
students to pick two 
points on their line of 
best fit; they do not 
need to use given data 
points. 
 
Students often need 
help creating a scale 
when graphing these 
by hand 
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WRITING LINEAR EQUATIONS 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS SUGGESTED ACTIVITY EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
36. compute and interpret the 

correlation coefficient. (17, 18) 
 
37. distinguish between correlation 

and causation. (17, 18) 
 

What is the correlation coefficient?  
Explain its significance. 
 
Given the data table: 
History Average:  80 82 95 80 71 
Math Average:  75 81 92 78 67 
Is there is a correlation between the 
two averages? 
Is there a cause-and-effect 
relationship? 

38. write a linear equation in 
standard form. (3, 12) 

 
 

 
 
 

 

A.CED.4 
A.SSE.2 
MP1,2,7 

• transform a linear equation 
from slope-intercept form to 
standard form. 

 

Write the following linear equation 
in standard form: 
 

 

For English-Language 
Learners, it is helpful 
to give the equation of 
each form rather than 
just know them by 
name.  For instance: 
y = mx + b 
y – d = m (x – c) 
or  
y = m (x – c) + d 
Ax + By = C 

  

2 6
5

y x= +
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XI. SOLVING AND GRAPHING LINEAR INEQUALITIES 

Essential Question(s): a) What techniques are used for solving and graphing linear inequalities systematically? 
b) What is meant by an absolute value equation or inequality? 

Enduring 
Understanding(s): 

a) Transformations to inequalities work by preserving the inequality. 
b) Absolute value equations and inequalities represent distances, and often product two-part solutions. 

Course Differentiation: ESL 1:  Low priority topic. Begin if students are ready. 
ESL 2:  Primary topic. 

 
SOLVING AND GRAPHING LINEAR INEQUALITIES 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
39. solve and graph linear 

inequalities. (8) 
A.REI.3 
8.2.12.C.4 
MP4,5,6 
 
 
 
 
 
 
 
 
 

• solve a linear inequality for the 
value of the variable and graph 
the solution on a number line. 

 
• solve a linear inequality using 

addition, subtraction, 
multiplication, division, and/or 
the distributive property and 
graph the solution. 

Solve and graph: 
 

3x – 4 ≤ 13 

4a + 9 > 3 – | – 6 | 

 
Solve and graph: 
 

 

 

0.3x + 4 < 2x – 0.5 

Pay special attention 
to change of signs 
when dividing or 
multiplying by a 
negative number 
 

Review how to 
calibrate a number line 
to length. 
 
Include decimal and 
fractional types and 
calibrate the number 
line accordingly 
 
Suggestion: Graphing 
a number like 15/7 
should simply be a 
point that is “just to 
the right of 2.” We do 
not need a decimal 
approximation for this 
 

5a − 2 ≤ −7a + 3
2
7

x − 3 ≥
1
3

x − 2
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SOLVING AND GRAPHING LINEAR INEQUALITIES 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
40. write, solve and graph 

compound inequalities. (8) 
 
 
 
 
 
 
 

A.CED.1 
A.CED.3 
A.REI.3 
8.2.12.C.4 
MP2,4,5,6 
 
 
 

• solve a compound inequality by 
simplifying each member using 
addition, subtraction, 
multiplication, division and/or 
distributive property rules for 
real numbers and graph the 
solution on a number line. 

Solve and graph: 
 

5 < –2x + 3 ≤ 7 

a + 5 < 6 or a – 3 > 2 

2x – 7 ≤ 3 and 5x + 6 ≥ –8 

Discuss solution sets of 
conjunction and 
disjunction (“and” and 
“or” respectively) 
 

41. solve absolute value equations. 
(8) 

A.REI.1 
8.2.12.D.6 
8.2.12.E.1 
MP1,5,6 
 
 
 

• using the definition of absolute 
value, rewrite an absolute value 
equation as two equations, solve 
each, and graph the combined 
solution on a number line. 

Solve and graph: 
 

| x – 41 | = 6 

| 3a + 9 | = –1 

Emphasize that there 
are typically two 
solutions. Discuss 
when no solution 
exists 
 
Technology: 
Use graphing 
calculator or Desmos 
to graph each side of 
the equation, and note 
the x-value of the 
intersection points 

42. solve absolute value 
inequalities. (8) 

A.REI.3 
8.2.12.C.4 
MP1,5,6 
 
 
 
 
 

• using the definition of absolute 
value, rewrite an absolute value 
inequality a compound 
inequality, and graph the 
combined solution on a number 
line. 

Solve and graph: 
 

| 2a – 5 | < 6 

| x – 9 | > –1 

| z – 4 | ≤ 0 

Emphasize whether to 
rewrite as a 
conjunction or a 
disjunction 
 
Discuss when there is 
no solution, or if the 
solution is all real 
numbers 
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SOLVING AND GRAPHING LINEAR INEQUALITIES 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
43. graph a linear inequality in two 

variables. (8) 
A.REI.12 
MP4,5 
 

• transform a linear inequality to 
slope-intercept form and graph 
the solution (using shading). 

 

Solve and graph: 
 

5x – y ≥ 1 
3y – 4 < 8 

Overview: Remind 
students that a line is a 
picture of all points 
whose coordinates fit 
an equation. Then the 
points that fit the 
inequality will not be 
on the line 
 
Discuss what part the 
symbols  =, ≥, >, ≤, < 
play in the solution. 
See ELL note on p 268 
in Big Ideas Algebra 1 
(TE) 
 
Include vertical and 
horizontal cases. 
 
All methods of 
graphing should be 
included here (e.g., 
slope-intercept, 
graphing by intercepts) 
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XII. SYSTEMS OF LINEAR EQUATIONS AND INEQUALITIES 

Essential Question(s): a) What techniques can be used to solve and graph a system of linear equations of inequalities? 
b) What is meant by the solution to a system (or the lack of a solution)? 

Enduring 
Understanding(s): 

a) The graphical and algebraic solutions to systems are identical; they are merely different representations of 
the same solution. 

b) A solution to a system of equations refers to an ordered pair that solves both equations, or a point that lies on 
both lines. 

Course Differentiation: ESL 1:  If students are ready, use as an enrichment topic. 
ESL 2:  Primary topic. 

 
SYSTEMS OF LINEAR EQUATIONS AND INEQUALITIES  
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
44. solve a system of linear 

equations by graphing, 
substitution, and linear 
combination. (7) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A.REI.5-6 
A.REI.11 
8.2.12.C.4 
8.2.12.E.1 
MP1,4,5 
 
 
 
 
 
 
 
 
 
 
 
 
 

• graph linear equations using any 
method, and use the graphs to 
determine the intersection point. 

 

• given a system of linear 
equations, solve one equation for 
either variable and substitute the 
expression obtained into the 
other equation in order to solve 
the system. 

 

• given a system of linear equations 
in standard form, use 
multiplication and/or division to 
transform one or both equations 
so when combined, one variable 
will be eliminated, and the 
system can be solved. 

 
 

Solve by graphing: 
2x + y = 5 
3x – 2y = 4 

 

Solve by substitution: 
2x + 3y = 5 
5x + y = 6 

 

3x + y = 11 
2x + y = 7 

 

Solve by linear combination: 
 

5x – 3y = 7 
2x + 4y = 11 

 
7a – 4b = 13 
2a + 4b = 6 

 

Review the various 
methods for graphing a 
line. Remind students 
that a point on both 
lines is an ordered pair 
that fits both equations. 
 
Technology:  Use 
graphing calculator or 
Desmos to find 
intersection points. 
Include non-integer 
values 
 
Emphasize that, when 
substituting, one may 
solve for either variable.  
Include cases where 
both equations can be 
solved for the same 
variable and set equal 
to each other. 
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SYSTEMS OF LINEAR EQUATIONS AND INEQUALITIES  
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
45. solve a system of linear 

equations by graphing, 
substitution, and linear 
combination. (7)  (continued) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• given a system of linear 
equations, determine the most 
efficient method to use and solve 
the system. 

 
• identify whether a system of 

linear equations has one solution, 
no solution, of an infinite number 
of solutions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Solve by any method: 
 

x + y = 6 
x + 2y = 11 
 

5x – 7y = 8 
3x + 7y = 2 
 

2x + 6y = 9 
5x – 4y = 6 

 

3x + 7 = 2 
5y – 1 = 8 

 

Identify the number of 
solutions: 
 

4x + 3y = 9 
–8x – 6y = 3 

 

2x + 5y = 3 
4x + 10y = 6 

 

5x – 6y = 11 
2x + 3y = 9 
 
 

 
 
 
 
 

Include systems which 
have many solutions, 
or no solution. See 
Group Activity for 
English Language 
Learners on p 254 in 
Big Ideas Algebra 1 
(TE). 
 
Technology: 
Graphing calculators 
may be used to verify 
solutions if one exists.  
They may also be used 
to find the solutions 
 
Review writing in 
slope-intercept form 
for comparison of 
slopes 
 
It may help to solve a 
system a few different 
ways to show that the 
same solution is 
always obtained. 
Students can then 
select the one they like 
best. 
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SYSTEMS OF LINEAR EQUATIONS AND INEQUALITIES  
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
(45.  continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

• solve complicated equations 
using technology by treating 
them as systems. (optional, but 
recommended) 

 

Solve: 
3 |x – 2| – x = x + 1 

 

Students should see 
that graphing gives a 
visual representation, 
but does not always 
show an exact value 
 
However, a 
complicated equation 
can be converted into 
a system that can be 
solved graphically with 
technology 
 
Graphing technology 
can also show why an 
equation has no 
solutions even when 
the algebra might 
suggest one.  
e.g., |x – 1 | = –2, if 
the lines are extended 
beyond the vertex. 
 
See ELL note on p. 262 
of Big Ideas Algebra 1 
(TE) 
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SYSTEMS OF LINEAR EQUATIONS AND INEQUALITIES  
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
46. solve a system of linear 

inequalities by graphing. (7) 
 

 

A.REI.12 
8.2.12.E.1 
MP1,3,4,5 

• graph two linear inequalities on 
the same set of axes, shading 
appropriately, and identify the 
solution set. 

 

Solve by graphing: 
 

2x + y ≤ 2 
5x – 3y > 9 

 

x + 4y > 8 
2x + 8y ≥ 12 

2x + 11 ≤ 3 
7 – 2y ≥ 9 

Review the roles ≤, <, 
≥, and > signs play in 
the solution as well as 
the change of sign 
when the both sides of 
the equation must be 
divided by a negative 
number. 
Include vertical and 
horizontal linear 
inequalities 
 
Include three 
inequalities at once 
 
Emphasize that a 
visual (graphical) 
representation is the 
only way to show a 
solution to a system of 
inequalities. That is, 
we can’t simply make 
a list of points. 
 
See exploration in 
Laurie’s Notes on T-
273 of Big Ideas 
Algebra 1 (TE) 
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XIII. EXPONENTS 

Essential Question(s): a) What techniques can be used to simplify expressions with exponents? 
b) How can we use scientific notation to represent numbers and perform operations with them? 

Enduring 
Understanding(s): 

a) Exponents are used to show repeated multiplication. 
b) Scientific notation is a god way to work with extremely large or small quantities. 

Course Differentiation: ESL 1:  Primary topic. Emphasis on evaluating expressions. 
ESL 2:  Primary topic. Review evaluating expressions. Emphasis on algebraic simplification. 

 
EXPONENTS AND EXPONENTIAL FUNCTIONS 
 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
47. multiply and divide exponential 

expressions. (6) 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

N.RN1-2 
MP7,8 

• use properties of exponents 
to multiply exponential 
expressions and simplify 
completely. 

 
• given an exponential 

expression and the value for 
each variable, apply 
properties of exponents to 
evaluate the exponential 
expression. 

 
• evaluate expressions involving 

rational exponents. 
 
 
 
 
 

Simplify: 
(–3a4)2 
32 • 33 
(2ab4)3 (–3a2b)2 

 

 
Evaluate if x = –2 and y = 3: 

(–x)3 • y2 
(xy2)3 
– (x2 • x3) • y2 

 

 
 
 
Evaluate:  

64  

 
 

 
 

Review the difference 
between –32 and (–3)2 and 
what results if the pattern is 
extended to larger 
exponents 
 
B.I. Alg 1 Student Journal 
section 6.1 exploration 
 

1
3
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EXPONENTS AND EXPONENTIAL FUNCTIONS 
 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
(47.  continued) 
 
 

• evaluate radical expressions. Simplify: 

 

 

  • use properties of exponents to 
simplify and/or evaluate 
rational expressions 
containing exponents. 

Simplify: 

•  

•  

•  

• •  

• •  

• •  

 
 
 
 

Give an overview of the 
division properties of 
exponents 
 
Review the concept of zero 
and negative exponents and 
apply in practice problems 
 
Review proper use of 
parentheses when 
employing negative 
exponents 
 
B.I. Alg 1 section 6.1 

2 49x y
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EXPONENTS AND EXPONENTIAL FUNCTIONS 
 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
48. use properties of rational and 

irrational numbers. (21) 
N.RN.3 
MP2,5,6 

• use properties of closure to 
explain why operations will 
produce a rational or irrational 
number. 

Explain why  is 
irrational. 
 
Explain why  is 
rational. 

B.I. Alg 1 section 9.1   
 
Try example #100 on p. 488.  

49. evaluate expressions that have 
zero and negative exponents. (6) 

N.RN.1-2 
MP2,5,6 

• apply appropriate properties 
of exponents to simplify or 
evaluate an expression 
containing positive, negative, 
and zero exponents. 

Simplify using positive 
exponents: 

• (5x)–3 

•  

• 4–3 • 45 
Evaluate: 

• 23 (2–4)–2 
• 4–2 
• (–40a)0 
• 3a2b0 

 

Give an overview of the 
definition of zero and 
negative exponents 
 
Determine when the 
calculator should be used 
 
This proficiency should be 
achieved before attempting 
to divide, as shown above 
 
https://www.ixl.com/m
ath/algebra-1/negative-
exponents 

 
  

5 2+

4 9

1
4x−2y3

1

3

2

4
3

−








 −
y
x• 
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XIV. QUADRATIC FUNCTIONS 

Essential Question(s): a) What techniques can be used to factor quadratic polynomials? 
b) How can we solve quadratic equations? 

Enduring 
Understanding(s): 

a) Factoring produces an expression that is equivalent to the original, but more helpful in certain situations. 
b) If the product of several factors is zero, then one of those factors must equal zero. 

Course Differentiation: ESL 1:  Begin basic algebraic simplification if time permits. Factoring could be an enrichment topic. 
ESL 2:  Primary topic. 
 

QUADRATIC FUNCTIONS 
 

PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
50. perform all basic operations on 

polynomials. (20) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A.APR.1 
MP2,7,8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       

• combine polynomials and 
classify by type and degree. 

 
 
• apply the distributive 

property to determine the 
product of polynomials. 

 
 
• apply special product 

patterns to determine 
 

1. the product of the sum 
and the difference of the 
same two terms. 

2. the square of a binomial. 
 
 
 

Classify each polynomial by 
type and degree: 

3x2 + 5x + 2 

–5w + 7 

 
Simplify: 

(3x + 5) + (2x – 9) 

(7a2 – 3a + 2) – (a2 + 6) 

(4a + 3)(–2a) 

(5x – 1)(2x + 3) 

(2a + 3)(a2 + a – 7) 

(a – 5)(a + 5) 

(2x + 3)2 

(w – 4)2 

Give an overview of 
related terminology.  
Explore vertical and 
horizontal formats for the 
various operations 
 

Review distributive 
property and laws of 
exponents  (Note:  FOIL) 
 

Refer to special product 
patterns, p 590 
 

Students should explore 
using various related 
sample problems and 
draw conclusions 
 
Index Cards from Big 
Ideas Algebra 1 chapter 7 
may be helpful with new 
vocabulary   
 

B.I. Alg 1 student journal 
section 7.2 and 7.3 has 
lots of examples 
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PROFICIENCY / OBJECTIVE 
 

      
STANDARDS 

 
SUGGESTED ACTIVITY 

 

 
EVALUATION/  

     ASSESSMENT 

 
TEACHER 

          NOTES 

The student will be able to:  Students will:   

51. factor polynomials completely A.SSE.3a • identify and extract the Factor Completely: Remind students to 

51. (use special patterns when 
appropriate). (19) 

MP7,8 greatest common factor. 
 
• factor a quadratic expression 

in the form x2 + bx + c. 
 
• factor a quadratic expression 

in the form –x2 + bx + c. 
 
• factor a quadratic expression 

in the form ax2 + bx + c. 
 
• identify a quadratic 

expression as prime. 
 

 
• 4a2 = 6ab −16ab2 
 
• x2 + 5x + 6 

 
• _x2 + 7x _ 10 

 
• 3x2 _ x _ 4 

 
• 2x2 + 7x _ 5 
 

 

check their factorization 
by multiplication 
 
Remind students to 
always look for the GCF 
first 
 
B.I. Alg 1 student journal 
section 7.4-7.8 has lots 
of examples of each 
factoring method. 
 
Lauries notes on T-
478 have some good 
formative 
assessment ideas  

52. solve quadratic equations by 
factoring. (19) 

A.SSE.2 
A.SSE.3a 
MP7,8 

• solve an equation using the 
zero-product property. 

 
• rewrite a quadratic equation 

in the form ax2 + bx + c = 0, 
and then solve by factoring. 

Solve: 
(x + 2)(2x – 3) = 0 

2a (a – 5) = 0 

x2 + 7x + 10 = 0 

6x2 + 5x + 1 = 0 

Remind students that 
solutions by factoring 
work only when the 
product of the factors is 
0 
 
The quadratic formula is 
a good enrichment topic 
for students who are 
ahead 
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PROFICIENCY / OBJECTIVE 
 

   
   STANDARDS 

 
SUGGESTED ACTIVITY 
 

 
EVALUATION/  

          ASSESSMENT 

 
TEACHER  

          NOTES 

The student will be able to:  Students will:   

53. solve quadratic equations by 
taking square roots, completing 
the square, and using the 
quadratic formula. (5, 21) 

 
 
 
 

A.REI.4 
MP7,8 

• complete the square to find 
the vertex of a parabola. 

 
• complete the square of an 

expression, take the square 
root of both sides of an 
equation. 

 
• use the quadratic formula to 

solve an equation. 

Complete the square to find 
the vertex of: 

 
 
Solve: 
• x2 + 8x = 20 
 
Solve: 

 

 

 

Students should be 
exposed to complex 
numbers, but it is not 
necessary that they 
solve equations with 
non-real solutions. 
 
Read Laurie’s notes for 
completing the square 
on B.I. Alg 1 p. 506 
 
You may also use B.I. Alg 
2 for more examples   

54. solve a system of quadratic 
equations. (7() 

A.REI.7 
8.2.12.D.6 
8.2.12.E.1 
MP5,6,7,8 

• find the intersection points 
of two relations algebraically 
and/or graphically. 

 

Find the intersection points 
of  

Use desmos and 
graphing calculator to 
find intersection points   

55. graph quadratic functions. (8) F.IF.7a 
F.IF.8a 
8.2.12.C.4 
MP4,5 
 

• find all relevant information 
of a quadratic function, and 
sketch. 

 
 
 
 

Find the axis of symmetry, 
vertex, and roots, and sketch 
the graph of:            

 

Refer to average rate of 
change (F.IF.6), and 
comparing properties of 
two functions (F.IF.9) 
 
Discuss standard, vertex, 
and intercept form   
 
B.I. Algebra 1 chapter 8 
has great explorations 
for graphing  
 
 

2( ) 8 2f x x x= − +

( )24 81x − =

2 6 7x x+ =

22 5 0x x− − =

2 2 3 and 3 .x y y x+ = = −

2 10 5y x x= + −
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PROFICIENCY / OBJECTIVE 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   

56. create and interpret functions 
in a modeling context. (3, 14, 
15) 

F.IF.5-6 
F.BF.1 
8.2.12.D.6 
MP2,4,5 

• relate the domain of a 
function to its graph and, 
where applicable, to the 
quantitative relationship it 
describes. 

 
• calculate and interpret the 

average rate of change of a 
function over a given 
interval. 

If h(n) gives the number of 
person-hours it takes to 
assemble n engines in a 
factory, would the domain 
would be positive integers or 
positive real numbers? 

• Estimate the rate of 
change from a graph. 

• If  
represents the 
heights of a falling 
object, find its 
average speed over 
the time interval 

 
• Write the equation 

for the height of an 
object that is tossed 
up 5 ft/s from an 
initial height of 20 ft. 
using the equation 

 

To address the modeling 
component, give 
examples of building a 
function that models a 
quadratic relationship  
Objects in gravitational 
free-fall 

are a good example 

57. Find the inverse to a function.   
(5, 13) 

F.BF.4a 
8.2.12.D.6 
MP1,2 

• find the inverse of a linear or 
quadratic function with a 
restricted domain. 

Find the inverse of 
 

 
Find the inverse of 

 

B.I. Algebra 1 
explorations in student 
journal may be 
beneficial 

  

2( ) 16 200h t t= − +

0 2.t< <

2
0 016 .h t v t h= − + +

( )2
0 016h t v t h= − + +

( ) 3 4.f x x= +

2( ) 3.g x x= +
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XV. EXPONENTIAL FUNCTIONS 

Essential Question(s): a) How can we write an exponential function to relate two quantities? 
b) What types of real-world situations are best modeled by exponential functions? 

Enduring 
Understanding(s): 

a) Exponential functions model situations where a quantity rises or falls by the same percent over a time 
interval. 

b) Exponential functions grow slowly at the start, but extremely quickly later on. 

Course Differentiation: ESL 1:  Low-priority topic. 
ESL 2:  Primary topic. 

 
EXPONENTIAL FUNCTIONS 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
58. construct exponential models 

for simple relationships.  (3, 14) 
 

F.IF.8b 
F.LE.5 
8.2.12.D.6 
MP1,2,3,4 

• write an exponential model 
given a percent change and a 
starting value. 

 
• use the properties of 

exponents to interpret 
expressions. 

 
• interpret the parameters of a 

function in context. 

Write an expression for a 
salary that starts at $500 and 
increases 2% each year. 
 
Identify the percent rate of 
change in 

. 
 
Interpret the meaning of the 
1.04 and the 50 in the 
expression  
 
 
 
 
 

B.I. Alg 1 chapter 6 has 
good vocabulary 
flashcards for use in 
this unit  

/ 41.03'  or 2.3ty y= =

1.04 '  + 50.y =
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EXPONENTIAL FUNCTIONS 
 

PROFICIENCY / OBJECTIVE 
 
 

STANDARDS 
 

SUGGESTED ACTIVITY 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
59. compare linear and exponential 

models. (14) 
 

F.LE.1-3 
8.2.12.E.1 
MP3,4,5 

• show that linear functions 
grow by equal differences, 
while exponential functions 
grow by equal ratios. 

 
• given a table of values, 

determine whether the 
relationship is linear, 
exponential, or neither. 

 
• examine, from a graph, how 

fast linear, quadratic, and 
exponential functions grow.  
(Examine end behavior, and 
compare the relative rates of 
growth.) 

Make a table of values for 
 that grows by 

constant ratios for equal time 
intervals. 
 
Given the ordered pairs 
{(2,5), (3,8), (4,11), (5,14)}, 
determine whether the 
relationship is linear or 
exponential, and write a 
relationship to relate x and y. 
 
 

Use exploration in B.I. 
Alg 1 section 6.3 
student journal to 
discover properties of 
exponential functions   
 
Use desmos to show 
different between 
linear, quadratic and 
exponential functions 
growth rate  

 
 
  

( ) 4xf x =
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XVI. DESCRIPTIVE STATISTICS 
Essential Question(s): a) How can data be organized into various tables and charts? 

b) How can we use data plots to make predictions and summarize data? 

Enduring 
Understanding(s): 

a) Tables and charts provide a visual means of interpreting data. 
b) Pictorial views can give an intuitive feel for what type of data distribution is represented. 

Course Differentiation: ESL 1:  Primary topic. 
ESL 2:  Review as necessary. 

 
DESCRIPTIVE STATISTICS 
 

PROFICIENCY / 
OBJECTIVE 

 

STANDARDS 

 
SUGGESTED ACTIVITY 

 
 

EVALUATION/  
ASSESSMENT 

TEACHER  
NOTES 

The student will be able to:  Students will:   
60. summarize, represent, and 

interpret data. (16, 17) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S.ID.1-3 
8.2.12.D.6 
MP1,2,3 

• organize data in tables, dot 
plots, box plots or 
histograms. 

 
• use these tables to 

interpret data. 
 
• create a box plot or 

frequency table to 
represent a data set. 

 
• determine the mean, 

median, and quartiles of 
data sets. 

 
 

Use the graph to answer the questions 
below: 
 

 
 

a. In which month(s) did airline B 
charge more than airline A? 

b. During which month(s) did the 
airlines charge the same airfare? 

 

Have students 
collect their own 
data within class 
and create their 
own graphs to 
organize data  
 
A lot of new 
vocabulary in this 
unit.  Use flashcards 
from B.I. Alg 1 
chapter 11   
 
 
B.I. Alg 1 section 
11.1 student journal 
exploration 2 
Chapter 11 note-
taking guides offer 
good diagrams  
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61. Summarize, represent, and 
interpret data. (16, 17) 
(continued) 
 

 

• interpret differences in 
shape, enter, and spread in 
the context of data sets. 

Create a box plot and frequency table for 
the following heights of team members.  
Include the mean, median, and 
interquartile range. 
 
72, 65, 63, 70, 74, 75, 50, 71, 55, 56, 68 
 
Make a dot plot of the data shown below 
and determine the type of distribution for 
each team (uniform, symmetric, or 
skewed). 

 
62. summarize, represent, and 

interpret data on two 
variables. (17) 

S.ID.5 
MP1,2,3 

• summarize categorical data 
in a two-way frequency 
table.   

Use the table to answer the questions 
below: 
 

 
 

a. How many boys prefer oranges? 
b. How many people overall prefer 

apples? 

B.I. Alg 1 11.4 
student journal 
exploration 1-2 
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APPENDIX A SAMPLE AUTHENTIC ASSESSMENT 
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Name:______________________________  Date:_______________________________ 
Math ESL / Analyzing Data 

Do tall people have longer arms? 
Is it true that, the taller the person is, the longer their arms are?  Let’s find out. 
 
Your assignment is to find 10 people, and 
measure their height and arm length, in 
inches.  To keep things consistent, so that 
the entire class can compare data, let’s 
agree on exactly how we will do our 
measurements. 
 

Height:  Measure the height of the person 
from the floor to the top of his/her head.  

But make sure that you record the height in 
centimeters. 
 

Arm length:  Measure only from the elbow 
to the wrist.  Again, record your 
measurements in centimeters. 
 
 
 
 
 
Record your data here: 
 
 

lower arm 
length 
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# Height (cm) Lower arm (cm)  # Height (cm) Lower arm (cm) 

1    6   

2    7   

3    8   

4    9   

5    10   
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Name:______________________________  Date:______________________________ 

 
MATH ESL / ANALYZING DATA 

 
1.  On graph paper, set up axes, find appropriate scales, and plot your points on your graph.  Don’t 
      forget to label your graph! 
 
2.  Draw a “best-fit” line that gets near all of your data points.  For best results, you should have the 
      same number of data points above the line as below it. 
 
3.  Locate two points on the line; write their coordinates here: 
 
 
 
4.  What is the slope of the line? 
 
 
 
 
 
5.  Write an equation for the line. 
 
 
 
 
 
6.  Make some predictions. 

a.  How tall, on average, is a person with an 20-cm arm?  A 15-cm arm? 
 
 
 
 
 
 
 

b.  How long, on average, is the arm of a person who is 150 cm tall?  A 100-cm tall person? 
 
 
 
 
 
 
7.  Did you actually measure anyone who was 100 cm tall? 
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APPENDIX B SAMPLE PROJECTS 
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Connect the Dots – Coordinate Plane Graphing Project 
 

MATH CAT 
Plot each coordinate pair. Draw a line from each point to the next. If the points are far apart, use a ruler. Lift your 
pencil to move to the next point when you see this mark: ---  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
MATH ALIEN  

 
Plot each coordinate pair. Draw a line from each point to the next. If the points are far apart, use a ruler. 

Part I: 
(8,4) (11,4) (17,16) (17,20) (16,23) (15,25) (14,26) (12,27) (7,27) (5,26) (4,25) (3,23) (2,20) 
(2,16)  

Part II:  
(4,19) (6,19) (8,17) (9,14) (9,13) (8,13) (6,14) (4,17)  

Part III:  
(15,19) (13,19) (11,17) (10,14) (10,13) (11,13) (13,14)  

Part IV:  
(8,10) (9,10) (9,9)  

Part V:  
(10,10) (11,10) (10,9)  

Part VI:  
(8,7) (11,7) 

(-7,3) 
(-5,3) 
(-3,4) 
(-2,6) 
(-2,8) 
(-3,10) 
(-3,12) 
(-5,10) 
(-7,10) 
(-9,12) 
(-9,10) 
(-10,8) 
(-10,6) 
(-9,4) 

(-7,3) 
(-11,-11) 
(-12,-11) 
(-12,-10) 
(-11,-8) 
(-10,-8) 
--- 
(-11,-11) 
(-10,-12) 
(-9,-11) 
(-9,-10) 
(-7,-3) 
---  

(-6,-3) 
(-7,-11) 
(-9,-11) 
--- 
(-2,-5) 
(-4,-5) 
(-5,-7) 
(-5,-10) 
--- 
(-5,-7) 
(-4,-10) 
(-5,-10) 
(-7,-11) 
(-7,-12)  

(-3,-12) 
(-1,-11) 
(-1,-10) 
(-2,-8) 
--- 
(-1,-11) 
(5,-11) 
(7,-10) 
(9,-8) 
(11,-4) 
(12,-1) 
(12,4) 
(11,5) 
(10,4)  

(10,-1) 
(9,-4) 
(8,-6) 
(5,-9) 
(3,-9) 
(0,-5) 
(-3,-2) 
(-4,0) 
(-5,3) 
--- 
(-8,9) 
(-7,8) 
(-9,8) 
(-8,9) 

(-8,8) 
--- 
(-4,9) 
(-5,8) 
(-3,8) 
(-4,9) 
(-4,8) 
--- 
(-6,6) 
(-6,5) 
(-7,6) 
(-5,6) 
(-6,5) 
(-6,4)  

(-5,4) 
(-7,4) 
--- 
(-8,6) 
(-12,6) 
--- 
(-8,5) 
(-12,4) 
--- 
(-4,6) 
(0,6) 
--- 
(-4,5) 
(0,4)  
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LINE OF BEST FIT PROJECT 

 
Goal: To be able to use Excel to create a scatter plot, find a line of best fit, and find the equation of the line of best 
               fit.  
 
(1)  Log on and open Microsoft Office ---Excel 
 
(2) Enter the column titles and data into the Excel cells 
 
(3) Select title and data.  Click on “Insert”,  “chart”,  “xy scatter” ,  “Next”, “Next, Next, Finish. This will give you a 
scatter plot.  
 
(4) To give the graph and each axis a title ---  right click on the background of the graph (not on the grid line and not 
on the axes),  left click “chart Options” , left click on titles tab if not already selected,  enter the graph title (see data 
sheet), enter the title for the x-axis, enter the title for the y-axis, click OK  
 
(5) To put in a line of best fit----right click on a data point, left click on “Add Trendline”, “Linear”, OK 
 
(6) To delete the legend on the right—select, delete. Or right click, delete.  Or “chart options”, legend, uncheck show 
legend.  
 
(7) To make the background white---right click on the background of graph, not on gridline.  Left click on “format 
chart area”, click on white for area, ok 
 
(8) To add major vertical gridlines—right click on background of graph. Left click on “chart options”, “gridlines” tab, 
check major grid lines for x-axis., ok 
 
(9) To add tick marks for minor values on the axes—Right click on the x-axis, left click “format axis”, select “patterns” 
tab, check off  for major tick mark type “cross” , check off minor tick mark type ”outside”, ok.  Repeat for y-axis. 
 
(10) To use the line of best fit to predict—Right click on the line of best fit (not on data point),. Left click on “Format 
Trendline”, “options” tab, go to “forecast forward” and set to 2, “forecast backward” 2 units. OK.  (These extended 
pieces will be used in question 15.)  
 
(11) To put your name on the page in the title—Put your cursor behind the last word in the title making sure you 
are in the textbox, enter, type By Your names, date, click outside the textbox 
 
(12) To change the starting value for each axis and change the scale—right click on the x-axis, left click format axis”, 
select “scale” tab, enter values (see data sheet), repeat for y-axis, ok 
 
(13) To get the equation of the line of best fit—Right click on the line (not on a data point).  Left click on “Format 
trend line”, “options” Tab. Check box “Display equation on chart”. Click OK.  Select the equation box and move it to 
just above the chart, so equation can be read easily.  
 
(14) To print---select the chart by left clicking on the chart background.  File, print preview, Print.  
 
(15) Do this on the paper with the graph. (a) Mark a dot somewhere on the extension of the line of best fit and give 
the coordinates for this point.   (b) Explain in words the meaning of the coordinates of the point in part (a).  (c) Find 
the y value for x = 50 using your equation for the line of best fit. Show work.  (d) Explain why it would not make 
sense to extend the line of best fit to an x value of 50. 
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               DATA SET #1                DATA SET #2 
 

AGE 
 (years) 

HEIGHT  
( inches) 

 FOREARM 
Length  (cm) 

       FOOT 
Length (cm) 

 2 29  22 24 
7 42  20 19 
6 42  24 24 
2 28  21 23 
9 49  25 23 
3 33  18 18 

10 50  20 21 
4 32  23 23 
8 44  24 25 
3 34  20 22 
5 38  19 19 

10 53  25 25 
2 27  23 22 
4 36  22 23 
8 47  18 19 
7 44  24 23 

10 52  21 24 
5 39  22 22 
9 48  
6 40  

 
 

Chart Name       Chart Name 
Forearm Length and Foot Length    Age and Height for Children 1-10 yrs. old  
 
x-axis Name       x-axis Name 
Forearm Length (cm)      Age (years) 
 
y-axis Name       y-axis Name 
Foot Length (cm)      Height (inches) 
 
x-axis        x-axis 
minimum 15        minimum 0 
maximum 9       maximum 14 
major unit 2       major unit 2 
minor unit 0.5       minor unit 0.5 
 
y-axis        y-axis 
minimum 15        minimum 20 
maximum 27       maximum 60 
major unit 2       major unit 5 
minor unit 0.5       minor unit 1 



MTH113/MTH213 - MATH ESL 1-2  62 
 
 
Name: _________________________  Date: _______________ 
 

ALGEBRA I SLOPE PROJECT 
 
Directions:  Create a picture on a labeled coordinate plane using a variety of linear 
segments. Your picture must meet the following criteria: 
 
 Your drawing must create a picture. You may NOT write your name or a word. 

 
 You must have a title for your picture that relates it to MATH. 

 
 Use at least 10 lines and no more than 15. 

 
 You must include at least 4 lines with negative slopes. 

 
 You must include at least 4 lines with positive slopes. 

 
 You may NOT use more than 3 horizontal or vertical lines. 
1.  
 Each line segment must be labeled by letter with the corresponding equation written 

neatly on a separate sheet of paper.  Each linear equation should describe the graph 
on which the segment lies. 

2.  
 All work must be completed on a separate sheet of paper and attached. 

 
 You should add color and some final “touches” to complete your picture. 

 
 Be creative and have fun!!! 

 
Grading Criteria: 
 
 Title     5   points 
 Neatness    5   points  
 Accuracy of Equations  20 points  
 Aesthetics/Creativity  10 points 
 Following Directions  10 points 

------------------------------------------------------------------------------------------------------------- 
          Total:     50 points  
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QUADRATIC FUNCTIONS PROJECT 
 
Goal: To be able to use a calculator to answer questions about quadratic functions 
 
Answer the following questions about parabolas by using the Table function on the graphing calculator.  
 
(1) If x = 13 and y = 2x  – 7x + 18, find y from a table on the calculator. 

 
 
 

(2) Use the table on the calculator to find the value of y, if y =  5x  + 18x and x = -14. 
 
 
 
(3) For quadratic equation y =  -4x  +  6x + 38,  find the value of y for x = 9. 

 
 
 
(4) Find y if the point (12, y) is on the graph of the parabola y = x  – 8x – 19. 

 
 
 
(5) Is (10, 345) on the graph of the quadratic function y = 3x  +  x + 25 ? 

 
 
 
(6) If x = 12 and y = 3x  – 10x + 25, what is the value of y  

 
 
 
(7) If x = 13 and y = x  – 8x – 19, find y from a table. 

 
 
 
(8) If x =8 and y =  10x  – 18, find y.         

 
 
 
(9) Is ( -5,  35 ) on the graph of the parabola y = 3x – 8x ? 

 
 
 

(10) If y = -2x  + 3x + 4 , what is the value of y when x = 11 ? 
 
 

2

2

2

2

2

2

2

2

2

2
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How to find the roots—Roots or x-intercepts always have a y value equal to zero, so look for 0 in the y 
column of the table.  The x coordinate is the root.  There could be 2, 1 or no (real) roots.      It is also possible 
to have 1 or 2 roots that are not integer values.  In these cases, you will not see y values that are zero, but 
you can see where the y values change from positive to negative; the roots are somewhere between the 
corresponding x values.   Just state “a root is between ____ and ____.” 
 
How to find the vertex —If “a” is positive, the parabola opens up and the vertex is the lowest point of the 
parabola. Find the lowest y value in the table; that (x, y) is the vertex.   If “a” is negative, the parabola 
opens down and the vertex is the highest point of the parabola.  Find the highest y value in the table; that 
(x, y) is the vertex.   If there are 2 lowest or 2 highest y values in the table, then the vertex is halfway 
between those two points.  Take the x value that is half way.   You can use the “calc” button to find the y 
value.  
 
Find the roots and vertex for each parabola using a table on the calculator.  
(11) y = 2x – 4x + 4 
 
 

(12) y = -3x + 30x – 75 
 
 

(13) y = 3x +12x – 36  
 
 

(14) y = - x  + x + 4   

 
 

(15) y = 3x – 30x + 48  
 
 

(16) y = x – 8x + 22  
 
 
 

(17) y = 2x – 16x + 24  
 
 

(18) y = -x –  10x 
 
 
 

(19) y = 2x –10x + 8  
 
 

(20) y = x – 17x + 70  
 
 

(21) y =  x –8x + 13 
 
 

(22) y = 2x + 2x – 24   
 
 

(23) y = 2x –14x + 20  
 
 

(24) y = (x – 5) – 2  
 
 

(25) y = x + 2x – 4 
 
 

(26) y = -2x – 8x + 7  
 
 

(27) y =  x – 16x + 58 
 

 

2

2

2

2
1 2

2

2

2

2

2

2

2

2

2

2

2

2

2
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APPENDIX C ALGEBRA PRE-ASSESSMENT 
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Name:______________________________     Date:_______________________________ 
 
     

Math ESL Diagnostic Assessment 
 
Directions: Answer as many questions as you can. If you do not know how to solve a problem, continue on to 
the next question. 
 
I. Evaluate each expression for the given value of the variables. 

Example: 
3x + 2 for x = 5 
3(5) + 2 
15 + 2 = 17 

 
1.  for    2.  for  and  
 
 
 
 
 
 
3.  for  
 
 
 
 
 
II. Write an algebraic expression for each phrase. 

Example: 
5 more than a number x 
  
Ans: x + 5 

 
 
1. 3 times the sum of p and 5   2. 9 less than a number w 
 
 
 
 
 
 
3. 7 more than x is greater than 5 
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III. Solve the equations. 

Example: 

  

 
1. 20 = x + 8    2. 4x – 1 = 19    3.  
 
 
 
 
 
 
 
 
IV. Simplify: 

Examples: 

    

 

1.    2.    3.  

 
 
 
 
 
 
 
4.     5.  
 
 
 
 
 
 
 
6.     7.  
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V. Factor 

Examples: 

        

 
1.     2.     3.  
 
 
 
 
 
 
 
 
 
VI. Find the slope and y-intercept of the line. 

Example: 

    slope = –3; y-intercept = 2 

 

1.       2.  

 
 
 
 
 
 
 
 
VII. Find the slope of the line containing the two points. 

Example: 

(6, –2); (0, 5)   

 
 
1. (3, 7) ; (–6, 7)     2. (5, 5) ; (7, 3) 
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VIII. Write the equation of the line that passes through the point and has the indicated slope m. 
 

Example: m = 3 ; (4, 9) 

   The equation is . 

 

1.  ; (–3, 6)     2.  ; (5, 0) 

 
 
 
IX. Draw a graph of the line. 
 

Example:  

 

1.       2.  

    
3.       4.  
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Name: ________________________________________________ Date ______________________ 
 

 
ALGEBRA PRE-ASSESSMENT 

 
Non Calculator – Please show all work. 
 

1) Evaluate:   56 − (17 − 9) + 9 ÷ 3 

 
 
 
 
 
 
      Evaluate each expression for the given value of the variable(s). 
 

2) 6(n+2)-4    for   n=7                                                     3) 9r-2p  for  r=3 and p= -5 

 
 
 
 
 
 
     Write an algebraic expression for each word phrase.  
 

4) 3 increased by the sum of p and 5                                5)  9 less than a number w 

 
 
 
 
 
 

6)  Jared worked for h hours at the pay rate of $5 each hour. 
1.  
2.  

a) Write an algebraic expression to show how much money Jared makes. 
3.  
4.  
5.  
6.  
b) If Jared works a total of 12 hours, how much money will he make? 

 
 



MTH113/MTH213 - MATH ESL 1-2  71 
 

Combine like terms.  Simplify if possible. Write “already simplified” if terms cannot be combined. 
 

7) 4a + 8 + 9b                                                                             

 
 
 
 
 
 
8)  6 (5+n) – 2n         
 
 
 
 
 
 
Simplify completely. 
 
9)   5 + (-8)         10)    (-2) +(-5) 
 
 
 
 
 
 
11)   -6 – 4       12)     -8 – (-3) 
 
 
 
 
 
 
13)   (-8)(-5)      14)    −18

2
    

 
 

 
 
 
Give one example of each of the following. 
 
15) A Proper fraction                           16) An Improper fraction.          17) A Mixed number. 

 

 ____________    _______________     _____________ 
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18)  Shade  of the box below. 

 
 
 

5
8

 

 
 

 
 
 
 
Solve the following equations:  Show all work.  Circle your final answer. 
 
19)   8x = 32      20)  22 = y – 3 
 
 
 
 
 
 
 
21)  3y – 7 = 20      22)   𝑎𝑎

2
+ 8 = 14 

 
 
 
 
 
 
 
23)   4.2 = 6t + 1.2      24)   1

8
𝑛𝑛 + 1 1

2
= 2 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

5
8
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Simplify completely.   Show all work.   Circle your final answer. 
 
25) 9 − 3 2

5
         26) 4

9
× 1 1

2
   

 
 
 
 
 
 
 
 
 
27) 3 1

3
+ 4

3
               28) 2

3
÷ 8

5
          

 
 
 
 
 
 
 
 
 
 

29) 0.62 + 12.3           30) 18 − 5.2 
 
 

 
         
 
 
 
 

31) (3.75)(0.2) 
 
 
 
 
 
 
32) The legs of a right triangle are 6 and 4.  What is the length of the hypotenuse?  Leave your    
       answer in simplest radical form.  
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Simplify the following radicals: 

33) √144       34) √63 
 
 
 
 
 
35)  Draw a scatter plot using the data given in the table below. 
 
  
 
 
 
 
  
 
   
 
 
 
 
 
 
 
 
 
 
36)  Given the following data set: 5, 4, 2, and 5.   
 
 a) Determine the mean. 
 
 
 
 b) Determine the median. 
 
 
 
 c) Determine the mode 
 
 

c) If an additional data point of 6 is included in the set, would the mean, median, or mode 
change?  

 
 
 
 

x y 
1 1 

 0 5 

-6 0 

-2 -3 

-1 4 

5 -3 

0 -3 
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37)  How many different ways can two student council members be elected from five different 
       candidates?  
 
 
 
38)  A bucket contains 5 yellow and 7 red chips.  If two chips are selected randomly without 
       replacement, 
      What is the probability that they will both be yellow? 
 
 
 
 
 
 
39)  In a sample of 50 randomly selected students, 30 of them liked Pepsi over Coke.   
       Based on this data, what is the best estimate of how many of the 200 students in the school  
       would choose Pepsi? 
 
 
 
 
 
40)  Give an example of  

a)  a Whole number between -1.5 and    .         _______________ 

 

b)  an Integer between -1.5 and .                        _______________ 

 

c)  a Rational number between -1.5 and            _______________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

31
4

31
4

31
4
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APPENDIX D TEACHER RESOURCE  
 SAMPLE WRITING QUESTIONS 
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WRITING QUESTIONS WHICH CAN BE USED IN LESSONS, WARM-UPS, 
HOMEWORK, ASSESSMENTS 

 
(1)   Is x = 6 a solution to the equation 3x + 5 = 23?   Show work and explain your answer. 
          
 
 
(2)   Is y = 5 a solution to the inequality 12 – 2y ≥  4?  Show work and explain your answer. 
           
 
 
(3)    Is division commutative?  Show work, explain your answer and give an example.  
 
 
(4)   Is subtraction associative?  Explain in words and give an example to support your explanation. 
        
 
 
(5)   Alisha saw this question on a test and asked the teacher if she had typed something wrong.     
        Explain why Alisha thought that the teacher had typed something wrong.  
 
        “State the solution or solutions of the equation ”                
 
 
(6)  
 
 
 
 
 
 
    
(7)   Writing question 

 (a)  Give the coordinates of 2 points so that the line going through the 2 points has an undefined  
        slope.   
 
 (b)  Explain how someone should pick these coordinates to make this happen.  

 
 

(8)   Does the line y =    pass through the origin?  Explain 

 
(9)    Are the lines y = 3x + 1 and y = 3x parallel?  Explain.  
 
 
(10)  Are the lines y = 2x +3 and y = -2x + 3 parallel?  Explain 

10−=x

x
2
1

         
         
         
         
         
         
         
         
         

 

 The graph of the line 2x – 9y  = 1 is shown at the right.       
 
 Would the point with coordinates (123, 245) lie on this 
  line?  Explain.                                         
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(11)     Writing question:  Given the following linear equations:    

    Line 1:     y = x – 6  

   Line 2:     y = x + 6.    

   Determine if the lines 1 and 2 are perpendicular and explain why or why not. 
 
 
(12)      Modeling with linear equations:     

   At the start of a blizzard there was already 4 inches of snow on the ground from a previous storm. 
   The equation y = 2x + 4 gives the height y, in inches, of the snow on the ground at time x, in hours, 
   after the blizzard started.     

 
(a)  What is the value of the y-intercept?     

7.        Explain the significance of the y-intercept as it relates to the snow situation. 
 
 
 

(b)  What is the value of the slope?    
8.        Explain the significance of the slope as it relates to the snow situation.  

 
 
 
(13)   Modeling with linear equations 

A local artist makes color pencil sketches of names and decorates the picture with a chosen theme 
such as flowers and butterflies, sports, etc…. The sketch is sold in a frame.   The price for one of 
these framed names includes a fee for the frame in addition to a labor charge per letter.  The price 
is given by the following equation 

                                     P =  4L  + 12       where P = price ( dollars )  
                                                   and L =  number of letters in the name  
 

Katie wants to buy a gift a personalized framed wall hanging as a gift for her baby cousin named 
Tiffany.  If Katie has $50 to spend, does she have enough money to buy the framed Tiffany wall 
hanging?  

 
(a) Show all work 
(b) Answer the question  
(c) Explain the answer. 

 
 
 
 
(14)  Yael’s grades on her Social Studies tests so far are 83, 90, 85, 79, and 92, what would she need to 
score on the nest test in order to have an 85 average?   Is this a reasonable goal? Explain. 
 
 
 

3
4
4
3
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(15)   Sandra’s grades on his Science tests are 90, 88, 78, and 92, what would she need on the next test   
           to earn an 87?   Is this a reasonable goal?  Explain.    
 
(16)    Is (2,3) a solution to the system shown below?   Explain. 
 
         4x + y  =  11 
   x – y  = 1 
 
 

 (17)    Which statement is true for the given system of equations?  Circle and explain your answer. 
 

      y =  x  + 103   

                  y =  - x  + 103 

 
            (a)  There is exactly one solution to the system. 
 
 
            (b)  There are no solutions to the system.  
 
 
            (c)  There are an infinite number of solutions. 
 
 
           (d)  Every ordered pair is a solution. 

 

 
 
 
(18) Cell phone plan A charges a fixed cost of $45.00 per month, which includes 200 minutes. Each 

additional minute, or part of a minute, for Plan A costs $0.30.  
        Cell phone Plan B charges a fixed cost of $65.00 per month, which includes 300 minutes. Each 

additional minute, or part of a minute, for Plan B costs $0.15.   
        How many minutes need to be used for the plans to have the same cost?  Show or explain your 

work. 
 
 
 
 
 

46
39

92
75
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(20)  Which statement is true for the given system of equations?  
         Circle your answer and explain.  
  

      y =  - x     

                  y =  - x – 61 

         (a)  There is exactly one solution to the system. 
 
         (b)  There are no solutions to the system.  
 
         (c)  There are an infinite number of solutions. 
 
         (d)  Every ordered pair is a solution. 

 

 
(21)  Which of the following is an exponential function? Circle your answer and explain. 
 

      (a)     y  =  x + 3x  
 

(b)     y  =   x  +  

 

(c)       y  =  - x + 5 

 

(d)       

 
(22)  Which exponential function is shown in the graph? Circle your answer and explain. 

 
     (a)      y = 2                                 
 

(b)      y = 3  
 

(c)      

 

     (d)   
 

 
 
 

85
57

85
57

2

2
1

3
1

1
2

x

y  =  
 

x

x

1
3

x

y  =  
 

1
4

x

y  =  
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(23)    Is x = 10 a solution to the equation  x  + 20x = 12x  ?  Show and explain all work. 
 
 
(24)    Is the point (3, 11) on the parabola  y  =  x  + 2x – 4 ?  Show work and explain your answer.  

 
 
 

(25)  The axis of symmetry for a parabola is x = 5.   The point (3, 6) lies on the parabola.  Which one of 
the following points also lies on the parabola?    Circle your choice and explain.  Sketching a 
picture may be helpful.  

 
 (a) (7, 6) 
 
 (b)  (5, 3) 
 
 (c)  (10, 3)  
 
 (d) (5, 6) 
 
 
 
 
(26)  The vertex of a quadratic function, a parabola is (4, -2) and the parabola opens up.  
         Which of the following point cannot lie on the parabola?  Circle and then explain your choice.  
         Sketching a graph may be helpful. 
 
 
 (a)  (7, 10) 
 
 (b) (-2, 13) 
 
 (c) (0, -10) 
 
 (d) (12, 20) 
 
 

(28) Which of the points below DOES NOT lie on the parabola y = x  + x – 30?  (Graphing is not 
 necessary.) 

           Circle your choice and explain. 
 
 (a)  (4, -10)   (c)     (-6, 0) 
 
 (b) (5, 0)   (d)     (1, 32) 
 
  

3 2

2

2
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RUBRIC FOR SCORING OPEN-ENDED QUESTIONS 
 
 

3-POINT RESPONSE 

Your response showed a complete understanding of the problem’s essential mathematical 
concepts. You executed procedures completely and gave relevant responses to all parts of the task. 
Your response contained a few minor errors, if any. Your response was clear and effective, detailing 
how the problem was solved so that the reader did not need to infer how and why decisions were 
made.  
 
 

2 POINT RESPONSE 

Your response showed a nearly complete understanding of the problem’s essential mathematical 
concepts. You executed nearly all procedures and gave relevant responses to most parts of the task. 
Your response may have had minor errors. Your explanation detailing how the problem was solved, 
may not have been clear, causing the reader to make some inferences.  
 
 

1 POINT RESPONSE 

Your response showed a limited understanding of the problem’s essential mathematical concepts. 
Your response and procedures may have been incomplete and/or may have contained major errors. 
An incomplete explanation of how the problem was solved may have contributed to questions as to 
how and why decisions were made.  
 
 

0 POINT RESPONSE 

Your response showed an insufficient understanding of the problem’s essential mathematical 
concepts. Your procedures, if any, contained major errors. There may have been no explanations of 
the solution or the reader may not have been able to understand the explanation. The reader may 
not have been able to understand how and why decisions were made. 
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SELF-ASSESSMENT SHEET FOR STUDENT WORKFOLDER 
 

NAME 
 

COURSE 

Date Assessment 
Concepts I understand  

and can explain to someone else 
 Concepts I need to further develop 

 
 
       
 
 
       
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    
 
 
    

 

Marking Period   
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NAME:         
 
 

ASSESSMENT/WORK FOLDER REFLECTION 
 

 
After looking over your work folder with all of your assessments, what are your strengths in math?  What are 
your weaknesses? 
 

 
 
 
 
How can you continue to use your strengths to be successful in math?  Be specific and explain. 
 

 
 
 
 
How can you improve your areas of weakness?  Give yourself at least one goal in order to help you improve. 
 

 
 
 
 
Which assessment(s) are you most proud of?  Explain why. 
 

 
 
 
 
Which assessment(s) do you think you could have done better on?  Explain why and how. 
 

 
 
 
 
We are now half-way through the school year.  What will you continue to strive for in math?  How do you plan 
on doing this? 
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WORK FOLDER REFLECTION 

 
Look through the various items in your work folder and take a moment to think about this school year. 
Answer the following questions in the form of a paragraph to reflect on your mathematical progress so far 
this year. 

 
 What were some of your goals in the beginning of this school year?  Have you made progress 

towards achieving them? 
 
 
 
 
 What are some goals you have for the rest of this school year? 

 
 
 
 

 In what areas did you have the most success?  Be specific by indicating the topics in which you 
feel most confident. 

 
 
 
 
 In what areas did you have difficulty?  What are some ways you can improve in those areas? 

 
 
 
 

 What can you do to prepare yourself for the final exam? 
 
 
 
 

 Now that more than half of the year has passed, what are some things that you have learned 
that will help you next year? (i.e. study skills, putting more effort in homework, etc.) 

 
 
 
 

 What are some things that you enjoy about this class?  What are some things you don’t like?  
Do you have any suggestions as to what would make the class better? 
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APPENDIX G NEW JERSEY STUDENT LEARNING STANDARDS 
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NEW JERSEY STUDENT LEARNING STANDARDS 
 

4 - Mathematics 
8 - Technology 
9 - 21st Century Life and Careers 

 
 
 
 

http://www.state.nj.us/education/cccs/2016/math/
http://www.state.nj.us/education/aps/cccs/tech/
http://www.state.nj.us/education/aps/cccs/career/
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APPENDIX H CURRICULUM MODIFICATIONS & ADAPTATIONS 
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