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STATEMENT OF PURPOSE  
  
The purpose of this course, the second in the three-year middle school sequence, is to prepare students for higher-level mathematics.  It is aligned 
with the New Jersey Student Learning Standards for Mathematics, and the New Jersey Student Learning Standards for Technology. Separately we 
assess students to gauge progress and inform instruction. Benchmark assessments for students in grades 6 through 8 are administered once per 
quarter.  
  
   

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  
Students will:  

1. develop mathematical proficiency at the level required for successful completion of classroom, district, and state assessments such as the  
PARCC.  

2. develop organizational and time management skills.  

3. develop critical thinking and problem solving skills.  

4. develop critical reading skills.  
5. communicate ideas clearly through oral and written assessment.  

6. work cooperatively with others.  

7. use technology to gather, analyze and communicate mathematical information.  
8. use self-assessment to identify their mathematical strengths and weaknesses and to help foster a better understanding of the concepts being 

taught.  

METHODS  
This course has been designed to further student understanding of mathematical concepts in each of five areas identified by the Common Core State 
Standards (CCSS) as critical in Grade 7:  Numerical Operations, Expressions & Equations, Ratio & Proportion, Statistics & Probability, and 
Geometry.  Real-life problems and concrete representations of concepts will form the center of lessons that will implement this integration.  
  
The Common Core State Standards (CCSS) and the New Jersey Core Curriculum Content Standards for Technological Literacy (NJCCCS/TL) 
endorse 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 PARCC assessment 
are methodologies that help the teacher assess student understanding of concepts.  
  
Throughout the entirety of this course, the students will demonstrate many of the technology literacy standards (8.1 & 8.2) that are implemented 
within classroom activities that are integrated into the curriculum.  
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EVALUATION / ASSESSMENT 
Marking Period Grades are determined according to Departmental and District Policy, the components of which are outlined below:  
  

SUMMATIVE (long or short term) Assessments = 80%  These 
may include one or more of the following:  

• Publisher prepared assessments and/or worksheets   
• Teacher prepared assessments and/or worksheets   
• Student Corrections / Aftermath   
• Authentic Assessments   
• Technology applications   
• Projects   
• Journals   
• Reports   
• Labs   

  

FORMATIVE (daily or periodic) Assessments = 20%  These 
may include one or more of the following:  

• Homework   
• Do Now / Exit Questions   
• Problem Solving  
• Classwork   
• Journal Writing   
• Notebook – checks and open notebook assessments   
• Explorations   
• Activities using manipulatives   
• Problems of the Day (POD)  
• Enrichment  

  

Middle School  
 o At the middle school level, each quarterly exam shall count as one regular test/major assessment in the marking period.  
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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.  
  
Ask students:  
  

• to explain what the problem is about.  Do you all agree?   If not, explain.  
• how do you plan to solve the problem?  How many different plans do you have in your group?  Explain them.  
• does one plan make more sense than the others?  Explain.  
• will you draw a picture or use manipulatives to solve it?  Explain why.  
• to explain why your answer makes sense.  
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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.   
  
Ask students:  
  

• what do the numbers in the problem mean?  
• can you draw a picture to show how they are related?  If so, show the picture.  
• do you have all the information you need to solve the problem?  If not, what is missing?  
• is there more than one way to solve the problem?  Explain.  

  
  
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.   
  
Ask students:  
  

• to explain how you solved the problem.  
• justify why your solution makes sense.  Do you all agree with how the problem was solved?  Why or why not?  
• how is your strategy different from others in the class?  How is it like what they did?  
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Mathematics | Standards for Mathematical Practice  (cont'd.)  
  
  
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.  
  
Ask students:  
  

• can you write a number sentence to help  you solve the problem?  
• what did you do first, before writing the number sentence or equation?  
• did other members of  your group have a different number sentence?  Explain how they are alike/different.  
• does one solution make more sense than the other?  Why?  

  
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   
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Mathematics | Standards for Mathematical Practice  (cont'd.)  
  
5. Use appropriate tools strategically. (cont’d.)  
  
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.    
  
Ask students:  
  

• what tool or tools (manipulatives, measuring devices, calculators, protractors, etc.) did you use, and why?  
• could you have used a different tool?  Explain why or why not.  
• did everyone in your group use the same tool?  If not, did theirs make sense?  Why or why not?  

  
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.   
  
Ask students:  
  

• to explain what each number of your number sentence (equation, solution) means.  
• did you get the right answer?  If not, what did you do wrong?  
• did you label the answer?  

  
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 
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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  Page  

7 Look for and make use of structure. (continued)  
  
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.  
  
Ask students:  
  

• do you see a pattern that will help you solve the problem?  If so, what is it?  
• can you break the problem into easier ones to solve?  Explain.  

  
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.  
  
Ask students:  
  

• does your answer make sense?  Explain.  
• have you solved another problem like this before?  If yes, explain how it helped you solve this problem.  

  
  

  
  
Connecting the Standards for Mathematical Practice to the Standards for Mathematical Content  
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The Standards for Mathematical Practice describe ways in which developing student practitioners of the discipline of mathematics increasingly ought 
to engage with the subject matter as they grow in mathematical maturity and expertise throughout the elementary, middle and high school years. 
Designers of curricula, assessments, and professional development should all attend to the need to connect the mathematical practices to 
mathematical content in mathematics instruction.    
  
The Standards for Mathematical Content are a balanced combination of procedure and understanding. Expectations that begin with the word 
“understand” are often especially good opportunities to connect the practices to the content. Students who lack understanding of a topic may rely on 
procedures too heavily. Without a flexible base from which to work, they may be less likely to consider analogous problems, represent problems 
coherently, justify conclusions, apply the mathematics to practical situations, use technology mindfully to work with the mathematics, explain the 
mathematics accurately to other students, step back for an overview, or deviate from a known procedure to find a shortcut. In short, a lack of 
understanding effectively prevents a student from engaging in the mathematical practices.  In this respect, those content standards which set an 
expectation of understanding are potential “points of intersection” between the Standards for Mathematical Content and the Standards for  
Mathematical Practice. These points of intersection are intended to be weighted toward central and generative concepts in the school mathematics 
curriculum that most merit the time, resources, innovative energies, and focus necessary to qualitatively improve the curriculum, instruction, 
assessment, professional development, and student achievement in mathematics.    
  
High School Common Core State Standards  
The high school standards call on students to practice applying mathematical ways of thinking to real world issues and challenges; they prepare 
students to think and reason mathematically.  
  
The high school standards set a rigorous definition of college and career readiness, by helping students develop a depth of understanding and ability to 
apply mathematics to novel situations, as college students and employees regularly do.  
  
The high school standards emphasize mathematical modeling, the use of mathematics and statistics to analyze empirical situations, understand them 
better, and improve decisions. For example, the draft standards state: modeling links classroom mathematics and statistics to everyday life, work, and 
decision-making. It is the process of choosing and using appropriate mathematics and statistics to analyze empirical situations, to understand them 
better, and to improve decisions. Quantities and their relationships in physical, economic, public policy, social and everyday situations can be modeled 
using mathematical and statistical methods. When making mathematical models, technology is valuable for varying assumptions, exploring 
consequences, and comparing predictions with data.  
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PARSIPPANY-TROY HILLS TOWNSHIP SCHOOLS  
COURSE PROFICIENCIES   

  

Course Number:  MTH 773  Title:  GRADE 7 MATH  
  

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

PLEASE NOTE:  The following 7th grade standards are being covered in the 6th grade advanced curriculum: 7.NS.1, 7.NS.1a, 7.NS.1b, 7.NS.1c, 
7.NS.1d, 7.NS.2a, 7.NS.2b, 7.NS.3, 7.EE.3, 7.EE. 4a, 7.EE.4b, 7.G.4, 7.G.6 to accommodate the addition into this Grade 7 Advanced curriculum of 
several 8th grade standards that need to be addressed before Algebra I.  
  

EXPRESSIONS & EQUATIONS  
The student will:  
1. apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with linear coefficients.   
2. use variables to represent quantities in a real world or mathematical problem, construct simple equations to solve problems by reasoning about the 

quantities.  
3. solve linear equations in one variable with rational number coefficients, including equations whose solutions require expanding expressions using 

the distributive property and collecting like terms.  
4. give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions.  Show which of these possibilities 

is the case by successively transforming the given equation into simpler forms, until an equivalent equation of the form x = a, a = a, or a = b 
results (where a and b are different numbers).  

  

RATIO & PROPORTION  
The student will:  
5. apply properties of operations as strategies to multiply and divide rational numbers.  
6. convert a rational number to a decimal using long division; know that the decimal form of a rational number terminates in zeroes or eventually 

repeats.  
7. compute unit rates associated with the ratios of fractions including ratios of lengths, areas, and other quantities measured in like or different units.  
8. recognize and represent proportional relationships between quantities.  
9. decide whether two quantities are in a proportional relationship.  
10. identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and verbal descriptions of proportional relationships.  
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11. explain what a point (x, y) on the graph of a proportional relationship means in terms of the situation, with special attention to the points (0,0) and 

(1,r) where r is the unit rate.  
12. represent proportional relationships by equation.  
  

PERCENTS  
The student will:  
13. convert between the different forms (whole numbers, fractions, decimals, and percents) as appropriate and assess the reasonableness of answers 

using mental computation and estimation strategies.  
14. understand that rewriting an expression in different forms in a problem context can shed light on the problems and how quantities in it are related.  
15. use proportional relationships to solve multi-step percent problems.  
16. use proportional relationships to solve multi-step percent problems involving percent increase and decrease.  
17. use proportional relationships to solve multi-step percent problems involving mark ups, markdown, tax, and tip.  
18. use proportional relationships to solve multi-step percent problems involving commission, fees, percent error, and other real-life applications.  
19. use proportional relationships to solve multi-step percent problems involving simple interest.  
  

STATISTICS & PROBABILITY  
The student will:  
20. understand that a probability of a chance event is a number between 0  and 1 that expresses the likelihood of the event occurring.  
21. approximate the probability of a chance event by collecting data on the chance process that produces it and observing its long-term frequency; 

predict/estimate the approximate relative frequency given the probability.  
22. develop a uniform probability model by assigning equal probability to all outcomes, and use the model to determine probabilities of events.  
23. develop a probability model (which may not uniform) by observing frequencies in data generated from a chance process.  
24. compare probabilities from a model to observed frequencies; if the agreement is not good, explain possible sources of the discrepancy.  
25. understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for which the 

compound event occurs.   
26. represent sample spaces for compound events using methods such as organized lists, tables, tree diagrams, and simulation.  
27. find probabilities of compound events using organized lists, tables, tree diagrams, and simulation.  
28. design and use simulation to generate frequencies for compound events.   
29. understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations about a 

population from a sample space are valid only if the sample is representative of that population; random sampling tends to produce representative 
samples and support valid inferences.  

30. use data from a random sample to draw inferences about a population with an unknown characteristic of interest, and generate multiple samples 
(or simulated samples) of the same size to gauge the variation in estimates or predictions.   

31. understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative frequencies in a two-
way table.  
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 STATISTICS & PROBABILITY (continued)  
  
32. construct and interpret a two-way table summarizing data on two categorical variables collected from the same subjects; use relative frequencies 

calculated for rows or columns to describe possible association.  
33. informally assess the degree of visual overlap of two numerical data distributions with similar variability, measuring the difference between the 

centers by expressing it as a multiple of a measure of variability.   
34. use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two 

populations.  
  

PLANE GEOMETRY   
The student will:  
35. use facts about supplementary, complementary, vertical, and adjacent angles, in a multi-step problem to write and solve simple equations for an 

unknown angle in a figure.  
36. use informal arguments to establish facts about the angle sum and exterior angles of triangles, about the angles created when parallel lines are cut 

by a transversal, and the angle-angle criterion for similarity of triangles.  
37. draw (freehand, with ruler/protractor, and with technology) geometric shapes with given conditions; focus on constructing triangles from three 

measures of angles and sides, noticing when the conditions define a unique triangle, MPre than one type of triangle, or no triangle.  
38. identify the properties of rotations, reflections, and translations.  
39. understand that a two-dimensional figure is congruent to another if the second can be obtained from the first by a sequence of rotations, 

reflections, and translations.  
40. describe a sequence of transformations given two congruent figures.  
41. create and describe rotations, reflections, and translations of two dimensional figures on the coordinate plane.  
42. 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.  
43. create and describe dilations of two-dimensional figures on the coordinate plane.  
44. understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, 

translations, and dilations   
45. describe a sequence that exhibits the similarity between two similar two-dimensional figures.  
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EXPONENTS AND SCIENTIFIC NOTATION  
The student will:  
46. know and apply the properties of integer exponents to generate equivalent numerical expressions.  
47. use numbers expressed in the form of a single digit times an integral power of 10 to estimate very large or very small quantities, and to express 

how many times as much one number is than the other.  
48. perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific notation are used.  
49. use scientific notation and choose units of appropriate size for measurements of very large or very small quantities.  
50. interpret scientific notation that has been generated by technology.  
  
REAL NUMBERS AND GEOMETRY  
The student will:  
51. evaluate square roots of small perfect squares and cube roots of small perfect cubes.  
52. use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a positive rational number.  
53. use rational approximations of irrational numbers to locate irrational numbers on a number line.  
54. use rational approximations of irrational numbers to compare the size of irrational numbers and estimate the value of expressions.  
55. explain a proof of the Pythagorean Theorem and its converse.  
56. apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical problems in two and three 

dimensions.  
57. apply the Pythagorean Theorem to find the distance between two points in a coordinate system.  
58. know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.  
59. describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms and right 

rectangular pyramids.  
     

 I.  EXPRESSIONS & EQUATIONS  
  Topic               Objective      Days (suggested)  

 Understanding Algebraic Expressions      1        1  
(Evaluating/Algebraic Properties)  

  Simplifying Algebraic Expressions       1, 2        1-2  
(Apply Algebraic Properties)  

  Algebraic Expressions – Modeling and Problem Solving  1, 2        1  
  Solving Multi-Step Equations        3        2-3  
  Equations with Variables on Both Sides      4        2-3  
  Equations – Modeling & Problem Solving      3, 4        2  
              TOTAL              12 
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Essential Question(s):  a)  How do properties of arithmetic facilitate computation?  
 b)  What makes an algebraic algorithm both effective and efficient?  
 c)  How could writing an expression or equation to model a problem or real life situation facilitate solving 

it?  
 d)  

  
How can you check the reasonableness for your solution?  

Enduring  
Understanding(s):  

a)  
b)  

Algebraic/numeric procedures are interconnected, building on one another to produce a coherent whole. 
Reasoning and/or proof can be used to verify or refute algebraic conjectures or theorems.  

 c)  Real world situations can be represented as expressions and equations using a combination of numbers, 
symbols, variables, and operations.   

 d)  
  

Use substitution and context to determine if the answer is reasonable.  

Unit Focus:  Students will extend their understanding of adding, subtracting, multiplying, and dividing rational numbers that are positive 
and negative.  They will solve multi-step problems that involve rational numbers.  
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EXPRESSIONS & EQUATIONS  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER NOTES  

The student will be able to:    Students will:      
1. apply properties of operations 

as strategies to add, subtract, 
factor, and expand linear 
expressions with linear 
coefficients.  

7.EE.1  
7.EE.2  
7.NS.1  
7.NS.2  
MP2, 7  

• write an algebraic expression to 
represent the following: “triple the 
sum of x and 23”  
  

• evaluate the algebraic expression  3x 
– 6 when x = -3.  
  

• combine like terms to simplify the 
algebraic expression 2x + y – 4x – 2y  

  
• find the perimeter of a rectangular 

garden where the length is equal to 
2x + 5 and the width is equal to 6x.  
Draw a diagram and show all work.  

Evaluate the expression -8x + 5 – 
2x - 4 + 5x when x = 2 before 
and after simplifying.  Which 
method do you prefer? Explain 
your choice.   
  
Are the following expressions 
equivalent?  
  
      8x2 + 3(x2 + y)   
      7x2 + 7y + 4x2 – 4y   
  
Justify your answer.  
  

Rewriting expressions 
and applying properties 
can assist understanding 
of concepts, such as 
perimeter:  
  
= 2 (6x) + 2(2x + 5)  
= 2 (6x + 2x + 5) 
= 2 (8x + 5) = 2 
• 8x + 2 • 5  = 
16x + 10  

2. use variables to represent 
quantities in a real world or 
mathematical problem, 
construct simple equations to 
solve problems by reasoning 
about the quantities.  

7.EE.3  
7.EE.4  
7.NS.1  
7.NS.2  
7.NS.3  
MP1, 2, 5,  
6, 7  
  

• critically read a word problem and 
determine the unknown quantity that 
should be represented by a variable.  

  
• write a simple algebraic equation 

using the variable that demonstrates 
an understanding of the relationships 
specified in the problem.  

  
• solve an algebraic equation to 

determine the value of the variable 
and then interpret this solution to 
solve the word problem.  

Last month, Tamara bought apps 
for her phone at a cost of $1.29 
each.  She spent $30.96 on apps.  
  

Write an algebraic equation 
to represent this situation. 
Solve this algebraic equation 
to determine the number of 
apps she purchased.  

  
  

Simple equations; those 
that would take one-step 
to solve are emphasized 
here.    
  
The focus should be on 
having students begin to 
represent these 
relatively simple 
problems and real life 
situations algebraically.  
  
Application of two-step 
equations to solve word 
and real life problems 
are found in Objectives 
14 and 15.  

 
EXPRESSIONS & EQUATIONS  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER NOTES  

The student will be able to:    Students will:      
3. solve linear equations in one 

variable with rational 
number coefficients, 
including equations whose 
solutions require expanding 
expressions using the 
distributive property and 
collecting  like terms.  

8.EE.7b  
MP4  
MP6  
MP7  

• solve the following equations:  
  

a) 3y – 7 = 20  
b) – 5 + r = 9  

 c)     
d) 5x + 8 + x + 2 = –2     

e) 6 
(2x + 8) – 
9x = 45  

 f)     
  
• You order 2 servings of pancakes 

and a fruit cup. The cost of the fruit 
cup is $1.50.  You leave a 15% tip.  
The total cost for your meal is 
$11.50.  How much does one 
serving of pancakes cost?  

Write a two-step equation that 
has a solution of -2.  
  
Simplify and solve. Show work:    
  

3 (2x + 5) = 5x – 27 – 5x  
  
The baseball league spent $97.50  
on trophies.  The cost of 
manufacturing X trophies is 
$18.50 for the setup cost, plus 
$12.50 per trophy.  To ship the 
trophies, the company charges a 
standard fee of $4 per order plus 
$2.50 per trophy.  How many 
trophies did the baseball league 
order?  
  
  
  
  
  
  
  
  
  
  
  
  
 

  

EXPRESSIONS & EQUATIONS      
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER NOTES  

The student will be able to:    Students will:      
4. give examples of linear 

equations in one variable 
with one solution, infinitely 
many solutions, or no 
solutions.  Show which of 
these possibilities is the case 
by successively transforming 
the given equation into 
simpler forms, until an 
equivalent equation of the 
form x = a, a = a, or a = b 
results (where a and b are 
different numbers).  

8.EE.7a  
MP2  
MP3  

  

• simplify and solve.  Discuss how to 
interpret answers.  
  
a) 7x+ 3 = 2x – 22     
b) 3 (2x – 1) + 5 = 2x + 3 – 13   
c) 6x + 9 = 3 (2x + 3)  
d) 7x + 5 = 7x – 9   
e) 5 (x – 4) = 7 (2x + 3) – 5  

  
• start with a false statement such as 4 

= 7,  and build up the equation by 
adding the same variable to both 
sides and by adding the same 
constant.  Verify this equation has 
no solution.   
(Can also repeat activity by starting 
with a true statement such as 4 = 4 
and proving there are infinitely 
many solutions.)  

  

Explain what it means when a 
one variable equation results in 
the following answers:  

  
a) x = 5  
b) 2  6  
c) 7 = 7  
d) x = x  

  
Replace the question mark in 
each equation so that the equation 
has the indicated number of 
solutions. Explain how you 
determined the number for each 
question in a and b.  

  
a. No solution       
3x + 1 = 3x + ?  
  
b. Infinitely many       
2x – 4 = 2x – ?  
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II.  RATIO & PROPORTION  

  
 Topic               Objective  Days (suggested)  
  Fraction Multiplication & Division       5   2  
  Fraction/Decimal Conversion         6   2  
 Unit Rates (Review Ratios and Rates if needed)    7                2   
 Proportions               8, 9, 12            3  

Constant of Proportionality  

  

        10, 11              2 - 3  
 TOTAL      12  

Essential Question(s):  a) How can we make numbers more manageable?  
b) How do we use rates and ratios to describe changes in our daily lives?  
c) How can ratios and proportional relationships be used to determine unknown quantities?   
d) How can you use a graph to show the relationship between two quantities?  

  
Enduring  
Understanding(s):  

  
a) Any number, measure, or numerical expression can be represented in a number of ways that will have the 

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

numerous aspects of real life.  
d) Ratios and proportional relationships are used to express how quantities change in relation to each other.  
e) A graph can be used to show a proportional relationship (direct variation).  
  

  
Unit Focus:  In this unit, students will learn about algebraic expressions and equations. Students will learn how to write expressions and 

equations to represent different real-world scenarios. Students will be able to interpret the solutions to these equations  

 



MTH775:  Math – Grade 7 Advanced  Page 22  
  

RATIO & PROPORTION  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
5. apply properties of operations 

as strategies to multiply and 
divide rational numbers.  

7.NS.2c  
MP7  

  recognize that the product   

 is equivalent to   

−()(−6).  
  
Name the property that 
justifies each step in 
simplifying:  
  

 2 (71 50) 2 (50 71)  

     
                    (2 50) 71   

                  =100⋅(70+1)  
                   100 70 1001
    

                  7000 100  
                  7100  

Create your own chains of equalities (such as 
the one at left) indicating properties utilized to 
simplify each step.  
  
  
  

Distributive 
property can 
be difficult 
for many at 
this stage.  

6. convert a rational number to a 
decimal using long division; 
know that the decimal form 
of a rational number 
terminates in zeroes or 
eventually repeats.  

  

7.NS.2d  
MP7  

  classify each of the following 
as terminating or repeating:  

               1⁄2 , 2⁄3 

Solution:  

1⁄2 = 0.5  Terminating  

2⁄3 = 0.6666….  Repeating  

Create four fractions and convert these 
fractions to decimals.  Determine whether the 
decimals are terminating or repeating.  Justify 
your answer.  
  
*Be sure at least one fraction converts to a  
repeating decimal.  
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RATIO & PROPORTION  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
7. compute unit rates associated 

with ratios of fractions, 
including ratios of lengths, 
areas, and other quantities 
measured in like or different 
units.  

  

7.RP.1  
MP2, 4, 6  

• write the ratio of blue marbles 
to white marbles (in all three 
formats) if Jill has 10 blue 
marbles, 3 red marbles and 17 
white marbles.   

  
 10:3            
                

  
• if a person walks ½ mile in 

each ¼ hour, compute the unit 
rate as the complex fraction   

                               
miles per hour, equal to 2 miles 
per hour.  
  

A recipe calls for 2 teaspoons of vanilla and 
¾ cup of sugar.  Compute the unit rate for 
vanilla to sugar.    
  
Eric is making pizza dough.  The recipe he is 

using will make 2 crust and calls for  cup of  

olive oil and ounce of yeast.  Eric gets  

distracted while making the dough and 
accidentally puts 1 ounce of yeast into the 
bowl with the olive oil how much more olive 
oil does Eric need to add so that the dough 
maintains the correct ratio of olive oil to 
yeast.   

Note: 
emphasis on 
finding unit 
rates with 
fractional 
values.  

8. recognize and represent 
proportional relationships 
between quantities   

  
  

7.RP.2  
MP2, 4  

  determine whether the ratios 
below are proportional.  

  
 2 6 

a. ,         
7 21 

  
8 6 

b. ,    
 24 20 

Find a ratio equivalent to  . Then use the 
ratios to write a proportion.  
  
Have students 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.  
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RATIO & PROPORTION  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
9. decide whether two quantities 

are in a proportional 
relationship (test for 
equivalent ratios in a table, 
whether crossproducts are 
equal, or graphing on a 
coordinate plane and 
observing whether the graph 
is a straight line through the 
origin)  

7.RP.2a  You swim your first 4 laps in 2.4 
minutes. You complete 16 laps in 
12 minutes.  Is the number of laps 
proportional to your time?  
  

a) Use unit rates to compare  
  
b) Use cross products 

property to compare 

You can do 90 sit-ups in 2 minutes.  Your 
firend can do 135 sit-ups in 3 minutes.  Are 
your rates proportional?    
  
Prove you answer in as many ways as 
possible.   

  

10. identify the constant of 
proportionality (unit rate) in 
tables, graphs, equations, 
diagrams, and verbal 
descriptions of proportional 
relationships.  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

7.RP.2b  
MP2, 4, 5, 8  

The table below gives the price for 
different numbers of books.  Do 
the numbers in this table represent 
a proportional relationship?    
  

Books  Price  
1  3  
3  9  
4  12  
7  18  

  
The graph below represents the 
price of bananas at one store.  
What is the constant of 
proportionality?  
  
  
  
  

            
This graph shows the number of apartments 
Dominic can deliver mail to over a given time 
period.  How many apartments can he deliver 
mail to in one minute?    
  
  
  

  



MTH775:  Math – Grade 7 Advanced  Page 26  
  

 
RATIO & PROPORTION  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

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

 

Complete the table below which shows a 
proportional relationship.  Then determine the 
constant of proportionality.  
  
  
Boys  12    60    46  
Girls  18  24    78    

  
  

 

12. explain what a point (x, y) 
on the graph of a 
proportional relationship 
means in terms of the 
situation, with special 
attention to the points (0, 0) 
and (1, r) where r is the unit 
rate.  

  
  
  
  
  
  
  
  
  
  
  

7.RP.2d  
MP2, 4  

  Carli's class built some 
solarpowered robots. They 
raced the robots in the parking 
lot of the school. The graphs 
below are all line segments 
that show the distance d, in 
meters, that each of three 
robots traveled after t seconds.  

       
  
  

The diagram below is a distance-time graph. 
The sloping line shows the journey of a bus 
from City A to City B.  
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RATIO & PROPORTION  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
12. (continued)   (a) Each graph has a point 

labeled.  What does the point tell 
you about how far that robot has 
traveled?  

  
(b) Carli said that the ratio 
between the number of seconds 
each robot travels and the 
number of meters it has traveled 
is constant. Is she correct?  
Explain.  
  
(c) How fast is each robot 
traveling?  How did you compute 
this from the graph?   

  

I. The bus leaves City A at 9am (0900) and 
arrives at City B at 9:30am (0930).  

  
(a) How far is it from City A to City B?      
___________________miles.  

  
(b) How long does the bus journey take?   

           ___________________minutes.  
  
II. Another bus leaves City B at 0900 and 

arrives at City A at 0930.  
  
(a) Draw a line on the diagram to show the        
journey of this second bus.  
  
(b) At what time do the two buses pass       
each other?   

  
  

 

13. represent proportional 
relationships by equations   

  
  
  
  
  
  
  
  
  

7.RP.2c  
MP2, 4, 8  

  the students in Ms. Baca's art 
class were mixing yellow and 
blue paint. She told them that 
two mixtures will be the same 
shade of green if the blue and 
yellow paint are in the same 
ratio.  

  
The table below shows the 
different mixtures (parts) of 
paint that the students made.  

  

Tell whether x and y are proportional or not. 
Explain your choice.  If a proportion exists, 
write an equation modeling this proportion.   
  
Minutes (x)  500  700  900  1200  
Cost (y)  $40  $50  $60  $75  

  
  
Use y = kx to show the graph of a 
proportional relationship always passes 
through the origin.  
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RATIO & PROPORTION  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER 

NOTES  
The student will be able to:    Students will:      

13. (continued)     
  A  B  C  D  E  F  
Yellow  1 

pt 
 2 pt  3 

pt 
 4 pt  5 pt  6 pt  

Blue  2 
pt 

 3 pt  6 
pt 

 6 pt  8 pt  9 pt  

  
(a) How many different shades 

of paint did the students 
make?  

  
(b) Write an equation that        

relates y, the number of parts 
of yellow paint, and b, the 
number of parts of blue paint 
for each of the different 
shades of paint the students 
made.  
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III.  PERCENTS  

  
 Topic               Objective  Days (suggested)  
  Convert and Compare           13    2   
  Solving Percents            15    2   
  Solving Percent of Increase/Decrease      14, 16   2   
  Solving Percents (Retail)          17    3  
  Solving Percents (commissions, percent error, etc.)   18    3  
  Solving Percents (Simple Interest)        19    2  
                  TOTAL  14  
  

 Essential Question(s):  a) How do we use percents in our daily lives?   
b) How can we make numbers more manageable?   
c) How can we use an equivalent form of the percent proportion to solve percent problems?  

Enduring  a) Percents can be used to solve a variety of problems in real-life (business, retail, finances, dining, etc.). Understanding(s): 
 b) Any number, measure, or numerical expression can be represented in a number of ways that will have the same value.  

c) Percent problems can be solved in a variety of ways (proportions, equations, estimation).  
  

Unit Focus: Students will convert between fractions, decimals, and percents to deepen their understanding of number sense. Students will 
develop a variety of strategies to solve problems involving percents.  They will learn to apply percents to a variety of contexts, 
including sales tax, commissions, and simple interest.  
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PERCENTS  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
14. convert between the different 

forms (whole numbers, 
fractions, decimals, and 
percents) as appropriate and 
assess the reasonableness of 
answers using mental 
computation and estimation 
strategies.  

7.EE.3  
MP 1, 5  

  work with a partner to order 
the following numbers:  

  
1 3 5 

 , 11%,   , 0.172, 0.32, 43%, 7%, 0.7,    
8 2 6 
  

a) Decide on a strategy for 
ordering the numbers. 
Will you write them all as 
fractions decimals, or 
percents?  

b) Use your strategy and a 
number line to order your 
numbers from least to 
greatest.  

  
  estimate 10%, 20%, 30%, etc.  

of a given number.  

You make 75% of your baskets, 

your sister makes  of her  

baskets, and your friend makes 0.7 
of his baskets. Who made the 
most baskets?  Explain the 
strategy you used to answer this 
question.   
  
Eric and Selena spent $25.85 for 
their meal at a restaurant. About 
how much money should they 
leave for a 15% tip?  

Have students 
estimate  
“reasonable” tips 
without a calculator 
for different meal 
costs and tip 
percentages.  

15. understand that rewriting an 
expression in different forms 
in a problem context can 
shed light on the problem and 
how quantities in it are 
related.  

7.EE.2  
MP2, 7  

  state two ways in which you 
can determine an “increase of 
5%”.  

  
Solution:  
  
.05x + x or   
  
1.05x  

Write and then solve an algebraic 
equation that would represent the 
following:   
  
After a shortage increased 
demand, a gas station rose their 
prices by 15%.  If the new price is 
$4.00 per gallon, what was the 
price before this increase?  
  

Note: application of 
distributive property 
in suggested activity.  
= a (1.05)   
= a (1 + .05)   
= 1a + 0.05a  

 
PERCENTS  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
16. use proportional relationships 

to solve multi-step percent 
problems  

7.EE.4  
7.RP.3  
MP1, 2, 5, 6  

  a digital camera costs $230.  
The camera is on sale for 30% 
off and you have coupon for 
additional 15% off the sale 
price. What is the final price?  

A store is advertising a sale with 10% off all items 
in the store.  Sales tax is 5%.   
  
(a) A 32-in. television is regularly priced at 
$295.00.  What is the total price of the television 
including sales tax, if it was purchased on sale?  
Round your answer to the nearest cent.  
  
(b) Adam and Brandi are customers 
discussing how the discount and tax will be 
calculated.  
  
Here is Adam’s process for finding the total cost for 
any item in the store.  Add the sales tax to the 
discounted price.  
  
Adam represents his process as:  
  

  
  
Below is Brandi’s process for finding the total cost 
for any item in the store.  
  
Determine the original price of the item, including 
sales tax.  
  
Brandi represents her process as:  
  

  
In both equations, T represents the total cost of the 
television and p represents the regular price.  
Are they both correct?  Use the properties of 
operations to justify your answer.  

Students will use a 
calculator to solve 
problems involving 
percents.  
  
Reinforce proper 
techniques to solve 
proportions and 
algebraic equations.  
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PERCENTS  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
17. use proportional 

relationships to solve 
multistep percent problems 
involving percent increase or 
decrease.  

  

7.RP.3  
MP1,2, 5, 6  

• determine the percent of 
increase or decrease given the 
original and new amounts.  

  
• determine what percent of the 

original amount a given 
increase or decrease truly 
represents; then use it to find 
the new or original amount.  

Derek Jeter batted .320 in 2005 
and raised his batting average to 
.344 the following year.  What 
percent increase does this 
represent?  
  
A jacket at a 20% off event is on 
sale for $36.00.  What was its 
original price, before the event?  
  
Note:  20% off → 100% -20% =  
80%  
  
$36.00 is 80% of what number?  
36 = 0.80 • N  36  
= 0.8N  
0.8      0.8  
 45 = N → $45.00  

  

18. use proportional 
relationships to solve 
multistep percent problems 
involving markups, 
markdowns, tax, and tip.  

  
  
  
  
  
  
  
  

7.RP.3  
MP1,2, 5, 6  

  apply knowledge of ratio, 
proportion, and percent to 
solve real life problems:  

  
You and four friends go out to 
dinner; you share two 
appetizers for $7.95 each and 
then each of you has a dinner 
from the $8.95 special menu.   
You all order soda for $2.00 
with unlimited refills.  When 
you receive the check, it is 
suggested that you leave a 15% 

A shirt originally priced at $24 
goes on sale for 25% off.  What is 
the sale price of the shirt?  State 
what you would do to solve the 
problem.  State why you would 
use that process to find the 
answer.  
  
  
A competitive university accepts 
15% of all applicants for its 
freshman class.  In 1996 about 
15,000 people applied.  If the 

Students may use a 
calculator to solve 
problems involving 
percents.   
  
Use various fliers and 
circulars to find tax, 
discounts, etc. and 
solve problems with 
them.  
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tip for the waitress.  If you do 
decide to leave that 15% tip, 
how much per person will be 
needed to pay the total bill and 
tip? 

 

number of applicants increased by 
6% every year, about how many 
applicants were accepted into the 
freshman class in 1999?    
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PERCENTS  

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER NOTES  

The student will be able to:    Students will:      
19. use proportional relationships 

to solve multi-step percent 
problems involving 
commission, fees, percent 
error, and other real-life 
applications.  

7.RP.3  
MP1,2, 5, 6  

• apply knowledge of ratio, 
proportion, and percent to 
solve real life problems.  
  

• Suzy is a real estate agent.  
She makes $25,000 a year in 
salary plus 3% commission on 
her sales. If she sold 4 houses 
for a total of $1,000,000, what 
was her final income for the 
year?  
  

• I estimated that the repairs to 
my car would cost $80.  In fact 
they cost $120. What was the 
percentage error?  

  

If you double all the sides of a 
square, a larger square results.  
Sarah said that the new square is 
40% larger than the original 
square. Determine the percent of 
error that Sarah calculated.   

Students may use a 
calculator to solve 
problems involving 
percents.   
  
  

20. use proportional relationships 
to solve multi-step percent  
problems involving simple 
interest   

  
  
  
  
  

7.RP.3  
MP1,2, 5, 6  

• apply knowledge of ratio, 
proportion, and percent to 
solve real life problems.  

  
• You put $200 in a savings 

account.  The account earns 
2% simple interest per year.    

  
What is the balance after 4 years?  

 
 
 
 
 

You put $1200 in a savings 
account.  The account earns 1.25% 
simple interest per year.    
  

a) Write a simple interest 
equation that would allow 
you to find an interest 
amount.    
  

Students may use a 
calculator to solve 
problems involving 
percents.   
  
  

PERCENTS      
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER NOTES  

The student will be able to:    Students will:      
20. (continued)     b) Explain what each part of 

your equation represents.  
  
  
c) If you left the money in the 

account for 32 months, 
how much interest would 
you earn?  What is the total 
amount of money that you 
would have after 32 
months?  
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IV.  STATISTICS & PROBABILITY   

  
 Topic               Objective  Days (suggested)  
  Concept of Probability/Likelihood        20    2  
  Theoretical Probability          20    2  
 Experimental Probability          21    2  
  Probability Models/Simulation        22, 23   6  
  Comparing Theoretical/Experimental      24    2  
  Compound Probability Concept        25    2  
  Sample Spaces            26    4  
  Compound Probability/Simulations       27, 28   4 Populations, 

Samples, & Random Samples     29, 30   2-3  
 Two-Way Tables (Bivariate Data)        31, 32   2-3  
 Variability & Measure of Center        33, 34   3  
                 TOTAL   33  

 Essential Question(s):  a) How can we use probability to make informed decisions about uncertain events?  
b) How can we use simulations and sample space to determine the relationship between the outcomes?  

c) How can statistical results help us to make predictions and decisions?  
d) How can you compare more than one population?   

Enduring  a) Probability can be used to model, understand, and make predictions about real life situations. Understanding(s):  b) 
There is a relationship between expected probabilities and what actually happens.  

c) Statistical representations can be used to analyze data, develop conclusions and make inferences.  
d) Statistical analysis can be used to determine whether the samples are representative of the population and 

to compare data sets that present more than one population.  

 Unit Focus:   Populations & Sampling - Students will learn how to make sure that a sample is random, not biased. Students   will 
also learn how to make sure that their data represents the entire population. Students will also expand upon their understanding of population 
summaries by using dot plots, mean, and mean absolute deviations to  

   compare populations.   
  

   Probability & Simulations – Students will learn about probability and how to express the  likelihood of  
something occurring. Students will calculate and compare experimental and theoretical probabilities. They will  

  make predictions based on probability as well as use different techniques in order to calculate compound 
probabilities. Finally, students will also conduct simulations using their graphing calculators.  
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STATISTICS & PROBABILITY   

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
20. understand that the 

probability of a chance 
event is a number between 
0 and 1 that expresses the 
likelihood of the event 
occurring. (probability 
definition).  

7.SP.5  
MP3  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  recognize that the probability of any 
single event can be can be 
expressed in terms such as 
impossible, unlikely, likely, or 
certain or as a number between 0 
and 1, inclusive.  

         
  

           
  
  

There are three choices of 
jellybeans – grape, cherry and 
orange. If the probability of 
getting a grape is 3/10 and 
the probability of getting 
cherry is  , what is the 
probability of getting orange?  
  
Solution:  The combined 
probabilities must equal 1. The 
combined probability of grape and 
cherry is 5/10. The probability of 
orange must equal 5/10 to get a 
total of 1.  
  
  
  
  
  

This is the students’ 
first formal and only 
introduction to 
probability.  
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STATISTICS AND PROBABILITY 
CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  

EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
20. (continued)    The container below contains 2 gray, 1 

white, and 4 black marbles. If you choose 
a marble from the container, will the 
probability that you select a white marble 
be closer to 0 or to 1? A gray marble? A 
black marble? Justify each prediction.  
  

           
  
  
  
  

Determine the answer to the 
following problem.  A dartboard 
is composed of 3 concentric 
circles with radii 2cm, 10cm and 
20cm.  A grand prize is earned if a 
dart is thrown in the 2 cm circle 
(bulls-eye).  Given that a person 
throws a dart somewhere on the 
board, find the probability that the 
grand prize will be won when the 
first dart is thrown.  Explain the 
process you used to solve the 
problem.  
  
A container has exactly one red 
marble, 4 blue and 15 white.  How 
many blue marbles must be added 
to the container so that the 
probability of randomly choosing 
a blue marble is 1/2?  Explain the 
reasoning behind your answer.  
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STATISTICS AND PROBABILITY 
CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 

ASSESSMENT  
TEACHER 

NOTES  

The student will be able to:    Students will:      

   20.(continued)      Carl and Beneta are playing a 
game using this spinner.  
  

         
  
Carl will win the game on his next 
spin if the arrow lands on a 
section labeled 6, 7, or 8.  Carl 
claims it is likely, but not certain, 
that he will win the game on his 
next spin. Explain why Carl’s 
claim is not correct.   
  
Beneta will win the game on her 
next spin if the result of the spin 
satisfies event X. Beneta claims it 
is likely, but not certain, that she 
will win the game on her next 
spin. Describe an event X for 
which Beneta’s claim is correct.  
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STATISTICS & PROBABILITY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
21. approximate the 

probability of a chance 
event by collecting data on 
the chance process that 
produces it and observing 
its long-run relative 
frequency; predict/estimate 
the approximate relative 
frequency given the 
probability.  

7.SP.6  
MP4  

• collect data from an experiment and 
recognize that as the number of trials 
increase, the experimental probability 
approaches the theoretical 
probability.   
  

• suppose we toss a coin 50 times and 
have 27 heads and 23 tails. If we 
define a head as a success, the 
relative frequency is 27/50 = 54%.  
  

• the probability of a head is 50%. The 
difference between the relative 
frequency of 54% and the probability 
of 50% is due to small sample size. 
The probability of an event can be 
thought of as its long-run relative 
frequency when the experiment is 
carried out many times.  

  
  
  

The table shows the results of 
flipping 2 coins 12 times each.   
  

HH  HT  TH  TT  
2  6  3  1  

  
a) What is the experimental 

probability of flipping two 
tails? Using this 
probability, how many 
times can you expect to 
flip two tails in 600 trials?  
  

HH  HT  TH  TT  
23  29  26  22  

  
b) The table above shows the 

results of flipping the same 2 
coins 100 times each. What is 
the experimental probability of 
flipping two tails? Using this 
probability, how many times can 
you expect to flip two tails in 
600 trials?  

  
c) Why is it important to use a 

large number of trials when 
using experimental probability 
to predict results?  
 

d)  

The focus of this 
standard is relative 
frequency:  the 
observed number of 
successful events for 
a finite sample of 
trials. Relative 
frequency is the 
observed proportion 
of successful event, 
expressed as the 
value calculated by 
dividing the number 
of times an event 
occurs by the total 
number of times an 
experiment is carried 
out.  
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STATISTICS AND PROBABILITY  
        

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER 

NOTES  

The student will be able to:    Students will:      
22. develop a uniform 

probability model by 
assigning equal probability 
to all outcomes, and use the 
model to determine 
probabilities of events.   

7.SP.7a  
MP4  

• using theoretical probability, 
predict frequencies of outcomes. 
Students recognize an appropriate 
design to conduct an experiment 
with simple probability events, 
understanding that the experimental 
data give realistic estimates of the 
probability of an event but are 
affected by sample size.  

  
• find the approximate probability 

that a spinning penny will land 
heads up or that a tossed paper cup 
will land open-end down. Do the 
outcomes for the spinning penny 
appear to be equally likely based on 
the observed frequencies?  
  

If a student is selected at random from a 
class, find the probability that Jane will 
be selected and the probability that a girl 
will be selected.  
  
If you choose a point inside the square, 
what is the probability that it is not inside 
the circle? Explain your reasoning.  
  

                    
  
There are 10 red marbles, 10 yellow 
marbles, 10 green marbles, 10 blue 
marbles, 10 black marbles, and 10 white 
marbles in a bag. Which probability 
model should you use to determine the 
probability of drawing a yellow marble 
from the bag – a six sided number cub or 
a fair coin?   
  
Explain your reasoning.  
  

Let students  
understand 
that 
probabilities 
are useful for 
predicting 
what will 
happen over 
the long run.  
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STATISTICS & PROBABILITY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
23. develop a probability model 

(which may not be uniform) 
by observing frequencies in 
data generated from a chance 
process.   

7.SP.7b  
MP4  

 make predictions about the outcomes 
by applying the  
principles of theoretical probability, 
comparing the predictions to the 
outcomes of the experiments, and 
replicating the experiment to 
compare results. Experiments can 
be replicated by the same group or 
by compiling class data.   

The names of 100 people are written 
on slips of paper and placed in a 
bag. Names of females are written 
on yellow paper and names of males 
are written on green paper. A slip of 
paper is drawn, and the gender of 
the person is recorded. The paper is 
returned to the bag, and the bag is 
shaken. This process is repeated 12 
times. The results of the experiment 
are shown in the table. Use the 
results of the experiments to develop 
a model that could be used to 
determine the probability of drawing 
a female name. Explain how you 
determine your answer.  
  

Gender  Frequency  
Female  3  
Male   9  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
24. compare probabilities from a 

model to observed 
frequencies; if the agreement 
is not good, explain possible 
sources of the discrepancy.  

7.SP.7  
MP 4  

 roll a pair of dice 40 times, and 
records the sum of each roll.  

  
a) what is the experimental 

probability that a single student 
rolls a sum of 7?  
  

b) what is the class experimental 
probability that a student rolls a 
sum of 7?  
  

c) how close is each of these 
experimental probabilities to 
the actual theoretical 
probability of rolling a sum of 
7?   

Maria tosses a coin 100 times. The 
coin shows tails 72 times. Is this 
what you would expect to happen?  
If not, how could she improve her 
results so that it would match the 
expected outcome.  
  

Students need 
multiple 
opportunities to 
perform 
probability 
experiments and  
compare these 
results to 
theoretical 
probabilities.  
Experiments can 
be conducted using 
various random 
generation devices 
including bag 
pulls, spinners, 
number cubes, coin 
toss, colored chips, 
etc. Students can 
collect data using 
physical objects or 
graphing calculator 
or web-based 
simulations.   
Students can also 
develop models for 
geometric 
probability (i.e. a 
target).  
  
  
  
  
  
  
  

  
STATISTICS AND  PROBABILITY          
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
25. understand that, just as with 

simple events, the 
probability of a compound 
event is the fraction of 
outcomes in the sample 
space for which the 
compound event occurs.  

7.SP.8a  
MP1, 4, 5  

 Answer the following question:  
  
If Amy, Brenda, and Carla run a 
race, what is the probability that 
Amy and Brenda finish the race 
before Carla?    

  
Solution:  Making an organized list 
will identify 6 possible outcomes:  
{ABC, ACB, BCA, BAC, CAB, CBA} 
The probability would be 2/6 = 1/3, 
since ABC and BAC are the only 
outcomes that would yield this result.  

A fair coin will be tossed three 
times.  What is the probability that 
two heads and one tail in any order 
will result?  
  
Two dice are rolled, and the 
absolute value of their difference is 
taken.  What is the probability that 
this difference is less than 2?  
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STATISTICS AND  PROBABILITY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

The student will be able to:    Students will:      
26. represent sample spaces for 

compound events using methods 
such as organized lists, tables, 
tree diagrams, and simulation.   

7.SP.8b  
MP1, 4, 5  

• apply sample spaces to 
determine all possible outcomes 
of a set of compound events, 
and use it to determine 
probabilities.  

  
• conduct a bag pull experiment. 

A bag contains 5 marbles. There 
is one red marble, two blue 
marbles and two purple marbles. 
Students will draw one marble 
without replacement and then 
draw another. What is the 
sample space for this situation?  
Explain how you determined the 
sample space and how you will 
use it to find the probability of 
drawing one blue marble 
followed by another blue 
marble.  

Show all 
possible 
arrangements of 
the letters in the  
word FRED  
using a tree 
diagram. If each 
of the letters is 
on a tile and 
drawn at 
random, what is 
the probability 
that you will 
draw the letters 
F-R-E-D in that 
order? What is the probability that 
your  
“word” will have an F as the first letter?  

  

  

27. find probabilities of compound 
events using organized lists, 
tables, tree diagrams, and 
simulation  

7.SP.8   flip two fair coins. What is the 
probability that both coins land 
on heads?  Explain how you 
determined your answer.  

Mr. Vogel flips a fair coin and roles a 
sixsided number cube. He asks the students 
to determine thre probability that the coin 
lands on tails and the number cube lands 
on an even number.   
  
Students 1 says the proability is ½, because the coin 
has only two different outcomes,.  
  
Students 2 says the proability is ½, because the coin 
has only two different outcomes   
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Student 3 says the proability is ¼, because 
the coin has only two different outcomes 
and half of the numbers on a number cube 
are even numbers.   
 
Which student is correct? Explain how you 
determined your answer. 
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STATISTICS AND  PROBABILITY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ ASSESSMENT  TEACHER 
NOTES  

Students will be able to:    Students will:      
28. design and use a simulation to 

generate frequencies for 
compound events.    

7.SP.8c  
MP1, 4, 5  

 use random digits as a simulation 
tool to approximate  
the answer to the question:  “If 
40% of donors have Type A 
blood, what is the probability 
that it will take at least 4 donors 
to find one with Type A blood?”  

Emma makes 30% of her free throws for 
the girls’ basketball team.  Design a 
simulation that could be used to estimate 
the probability she will make at least one of 
her next two free throws.  
  
Since Emma makes 30% = 3/10 of 
her free throws, we can use pairs 
of digits from a random number 
table to represent free throw 
attempts.  The digits 0, 1,  
2 can represent a free throw made 
with all other digits representing a miss.  
To simulate pairs of free throws, consider 
each pair of digits:  91 (NY), 03 (YN), 78  
(NN), 46 (NN), 68 (NN), 56 (NN), 95  
(NN), 06 (YN), 73 (NN), 92 (NY)  
  
This MPdel would estimate a 4/10 = 40% 
chance that Emma makes at least one of her 
next two free throws.  
  
  
  
 
 
 
 
 
 

91037  
84668  
56950  
67392  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ ASSESSMENT  TEACHER 
NOTES  

Students will be able to:    Students will:      
29. understand that statistics can be 

used to gain information about a 
population by examining a 
sample of the population; 
generalizations about a 
population from a sample space 
are valid only if the sample is 
representative of that population; 
understand random sampling 
tends to produce representative 
samples and support valid 
inferences.  

  

7.SP.1  
MP3, 4  

• identify populations and 
samples of populations that are 
representative of the population, 
for example a class that is a 
sample of the seventh grade.   

  
• compare samples and random 

samples, giving examples of 
each.  

The school food service wants to increase 
the number of students who eat hot lunch in 
the cafeteria. The student council has been 
asked to conduct a survey of the student 
body to determine the students’ preferences 
for hot lunch. They have determined two 
ways to do the survey. The two methods 
are listed below. Determine if each survey 
option would produce a random sample. 
Which survey option should the student 
council use and why?  
  

• Write all of the students’ names on 
cards and pull them out in a draw to 
determine who will complete the 
survey.  
  

• Survey the first 20 students that enter 
the lunchroom.   

  
• Survey every 3rd student who gets off 

a bus.  
  

Sampling 
and Survey 
Project  
(Appendix  
A)  
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STATISTICS AND  PROBABILITY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will be able to:    Students will:      
30. use data from a random sample 

to draw inferences about a 
population with an unknown 
characteristic of interest and 
generate multiple samples (or 
simulated samples) of the same 
size to gauge the variation in 
estimates or predictions.   

  

7.SP.2  
MP3, 4  

• estimate the mean word length in a 
book by randomly sampling words 
from the book.  

  
• predict the winner of a school 

election based on randomly 
sampled survey data.  

  
• gauge how far off the estimate or 

prediction might be.  

Below is the data collected from two 
random samples of 100 students 
regarding student’s school lunch 
preference. Make at least two inferences 
based on the results.  
  

Sample  Hamburgers  Tacos  Pizza  Total  
#1  12  14  74  100  
#2  12  11  77  100  

  
Solution: most students prefer 
pizza.more people prefer pizza and 
hamburgers and tacos combined.  
  
  
  

  

31. understand that patterns of 
association can also be seen in 
bivariate categorical data by 
displaying frequencies and 
relative frequencies in a two-way 
table.  

8.SP.4  
MP1  
MP2  
MP8  

 all the students at a middle school 
were asked to identify their 
favorite academic subject and 
whether they were in 7th grade or 
8th grade. Here are the results:  

  

  
  

  

You randomly survey students between 
the ages of 12 and 17 about whether they 
ride the bus to school. The results are 
shown in the two-way table below.  

   Age     
Students  12- 

13  
14 –  
15  

16 –  
17  

Total  

Ride bus  24  12  14  50  
Do Not 
ride bus  16  13  21  50  
Total  40  25  35  100  

  
  
  

Incorporate 
percent and 
probability 
questions 
into 
discussions 
on two way 
tables.  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will:    Students will be able to:      
31.  (continued)    For chart visit:   

http://www.opusmath.com/comMPn 
-core-standards/8.sp.4-
understandthat-patterns-of-
association-canalso-be-seen-in-
bivariate   
  

 Is there an association between 
favorite academic subject and grade 
for students at this school? Support 
your answer by calculating 
appropriate relative frequencies 
using the given data  

  

For each age group, what percent of the 
students in the survey:  
  

a) Ride the bus to school?   
b) Do not ride the bus to school?  
c) Organize the results in a two-way 

table and explain what one of the 
entries represents.   

d) Does the table in part a show a 
relationship between age and 
whether student ride the bus to 
school?  Explain.  

  

  

32. construct and interpret a twoway 
table summarizing data on two 
categorical variables collected 
from the same subjects; use 
relative frequencies calculated 
for rows or columns to describe 
possible association between two 
variables.  

  
  
  
  
  
  
  
  
  

8.SP.4  
MP1  
MP2  
MP4  
MP 6  
  
  
  
  
  
  
  
  
  
  
  
  

  create two way tables by 
collecting data on students by 
male and female on the following 
topics:  

  
*play video games yes or no.   
*types of video games  
*sports played  
*music  
*extra-curricular activities  
  
  
  
  
  
  

  

You randomly survey students in your 
school about the color of their eyes. The 
results are shown in the tables  
  

Eye Color of Males Surveyed  
Green  5  
Blue   16  
Brown  27  

  
  

Eye Color of Females Surveyed  
Green  3  
Blue   19  
Brown  18  

  
  
a) Make a two-way table.  

Review these 
definitions:   
  
Joint  
Frequency –  
Each Entry in 
a table   
  
Marginal 
Frequencies – 
the sum of 
the rows and 
columns in a  
two-way  
table  
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http://www.opusmath.com/common-core-standards/8.sp.4-understand-that-patterns-of-association-can-also-be-seen-in-bivariate
http://www.opusmath.com/common-core-standards/8.sp.4-understand-that-patterns-of-association-can-also-be-seen-in-bivariate
http://www.opusmath.com/common-core-standards/8.sp.4-understand-that-patterns-of-association-can-also-be-seen-in-bivariate
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b) Find and interpret the marginal 
frequencies for the survey.  

c) For each eye color, what percent of 
the students are male? Female? 
Organize the results in a two-way 
table. Explain what two of the entries 
represent. 

d)  Make a two-way table.  
e) Find and interpret the marginal 

frequencies for the survey.  
f) For each eye color, what percent of 

the students are male? Female? 
Organize the results in a two-way 
table. Explain what two of the entries 
represent. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STATISTICS AND  PROBABILITY          
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NOTES  
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Students will:    Students will be able to:      

33. informally assess the degree of 
visual overlap of two numerical 
data distributions with similar 
variability, measuring the 
difference between the centers by 
expressing it as a multiple of a 
measure of variability.   

  

7.SP.3  
MP3, 4  

• build on understanding of graphs, 
mean, median, mean absolute 
deviation (MAD) and interquartile 
range from 6th grade.   

  
Understand that:  
  
• A full analysis of data requires 

consideration of the measures of 
variability as well as mean or 
median.  

• Variability is responsible for the 
overlap of two data sets and that an 
increase in variability can increase 
the overlap.  

• The median is paired with the 
interquartile range and mean is 
paired with the mean absolute 
deviation.  

  
  
  
  

Jason wanted to compare the mean height of the 
players on his favorite basketball and soccer 
teams. He thinks the mean height of the players on 
the basketball team will be greater but doesn’t 
know how much greater. He also wonders if the 
variability of heights of the athletes is related to 
the sport they play. He thinks that there will be a 
greater variability in the heights of soccer players 
as compared to basketball players. He used the 
rosters and player statistics from the team 
websites to generate the following lists.  
  

Basketball Team – Height of Players in inches  
75, 73, 76, 78, 79, 78, 79, 81, 80, 82, 81, 84, 
82, 84, 80, 84  

  
Soccer Team – Height of Players in inches  

73, 73, 73, 72, 69, 76, 72, 73, 74, 70, 65, 71,  
74, 76, 70, 72, 71, 74, 71, 74, 73, 67, 70, 72,  
69, 78, 73, 76, 69  

  
To compare the data sets, Jason creates a two dot 
plots on the same scale. The shortest player is 65 
inches and the tallest players are 84 inches  

This is the 
students’ first 
experience 
with 
comparing 
two data sets.  
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STATISTICS AND  PROBABILITY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will:    Students will be able to      
34. use measures of center and 

measures of variability for 
numerical data from random 
samples to draw informal 
comparative inferences about 
two populations.  

  

7.SP.4  
MP3, 4  

• compare sets of data using 
measures of center (mean, median) 
and measures of variation (range, 
mean absolute deviation,  
interquartile range)  
  

• the two data sets below depict 
random samples of the 
management salaries in two 
companies. Based on the salaries 
below which measure of center 
will provide the most accurate 
estimation of the salaries for each 
company?  

  
Company A: 1.2 million, 242,000,  
265,500, 140,000, 281,000, 265,000,  
211,000  
Company B: 5 million, 154,000,  
250,000, 250,000, 200,000, 160,000,  
190,000  
  
Solution:  The median would be the 
most accurate measure since both 
companies have one value in the 
million that is far from the other 
values and would affect the mean.  

Look at the two graphs below. Describe 
the similarities and difference between 
the graphs.  

 
Solution: Students would be able to see 
from the display of the two graphs that 
the ideas scores are generally higher than 
the organization scores. One observation 
students might make is that the scores for 
organization are clustered around a score 
of 3 whereas the scores for ideas are 
clustered around a score of 5.  
  
  

  

  



MTH775:  Math – Grade 7 Advanced  Page 54  
  

 V.  PLANE GEOMETRY   
  

 Topic               Objective  Days (suggested)  
 Angle Relationships            35    3    
 Applying Angle Relationships         36, 37   4-5  
 Properties of Transformations        38    1  
 Congruence and Transformations        39, 40   2  
 Create and Describe Transformations      41    5-6  

Scaled Drawings            42    2-3  
Create and Describe Dilations        43    3  
Understanding Similarity           44, 45   2  
Similarity and Transformations        44, 45   2  
        
  

      TOTAL     27  

Essential Question(s):  a)  How can you create an enlargement or reduction of a drawing proportionally?  
 b)  What properties of a figure are preserved under mathematical transformations?  
 c)  How do geometric relationships help us to solve problems?  
 d)  

  
What is the difference between congruence and similarity?   

Enduring  
Understanding(s):  

a)  Shape, size, perimeter, and area are preserved during translations, reflections, and rotations.  In 
dilations, only the shape remains the same.  

 b)  Geometric relationships provide a means to make sense of geometric figures and can be used to 
construct geometric figures.  

 c)  A constant ratio exists between corresponding lengths of sides of similar figures.    
Many congruent angles are created using parallel lines and transversals. The sum of the interior 
angles of a triangle is 180 degrees.  The measure of an exterior angle of a triangle is equal to the 
sum of the interior non-adjacent angle  

Unit Focus: Students will explore angle relationships and construct diagrams. Students will create scaled drawings applying the concepts of 
proportionality.   Students will extend their knowledge and strategies of area and perimeter to circles and composite figures.   
Students will also find volume, surface area, and slices of different 3-Dimensional figures.   

  
  
 PLANE GEOMETRY  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER 

NOTES  
The student will be able to:    Students will:      

35. use facts about supplementary, 
complementary, vertical, and 
adjacent angles in a multi-step 
problem to write and solve 
simple equations for an 
unknown angle in a figure.  

7.G.5 MP5-7  • demonstrate understanding of 
various angle relationships by 
constructing diagrams.  
  

• write and solve algebraic 
equations to exemplify 
relationships.  

  

For each of the following, identify the 
angle relationship below, then write 
and solve an equation.  
  
               5x + 6            34         
  
  
  
           2x – 3                         5 (x + 6)  

Reinforce proper 
format and 
procedures for 
evaluating 
algebraic 
expressions and 
solving algebraic 
equations.  

36. use informal arguments to 
establish facts about the angle 
sum and exterior angles of 
triangles, about the angles 
created when parallel lines are 
cut by a transversal, and the 
angle-angle criterion for 
similarity of triangles.    

  
  
  
  
  
  

  

8.G.5  
MP3  
MP8  

• tear off the edges of a triangle.  
Arrange the new angles to form a 
line, proving that angles in a 
triangle add to 180 degrees.  
  

• given parallel lines cut by 
transversals, students highlight a 
transversal in the picture.  
Students then identify the types of 
related angles (alternate interior, 
alternate exterior, corresponding) 
formed by the transversal and the 
parallel lines.  

  
 
 
 

Given two angles of a triangle, students 
explain how to find the third angle.  
  
Find the angles in the triangle below.  

  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

PLANE GEOMETRY          
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CONTENT OUTLINE  Standards  
 SUGGESTED ACTIVITY  EVALUATION/ ASSESSMENT  TEACHER 

NOTES  
36. (continued)  

  
    

  

  

  

  

use angle relationships (vertical 
angles, linear pairs, 
supplementary angles, etc.) to 
find the measures of the angles 
formed by parallel lines cut by a 
transversal and to make 
conclusions about the exterior 
angles of triangles.  

  
explore the result scale factors 
have on angles and relate this to 
the angles in similar triangles.  
  
use angle relationships (vertical 
angles, linear pairs, 
supplementary angles, etc.) to 
find the measures of the angles 
formed by parallel lines cut by a 
transversal and to make 
conclusions about the exterior 
angles of triangles.  

  
explore the result scale factors 
have on angles and relate this to 
the angles in similar triangles.    

What is the measure of angle 5 if the 
measure of angle 2 is 45 degrees and 
the measure of angle 3 is 60 degrees? 
Justify your answer with mathematical 
reasoning.  

                 
  
Solution: Angles 2 and 4 are alternate 
interior angles, therefore the measure 
of angle 4 is also 45 degrees. The 
measure of angles 3, 4 and 5 must add 
to 180 degrees. If angles 3 and 4 add to 
105 degrees then angle 5 must be equal 
to 75 degrees.  

Right triangle ABC and right triangle  
ACD overlap as shown below. Angle 
DAC measures 20º and angle BCA 
measures 30º.   

         
  
What are the values of x and y?   

  

  
 

PLANE GEOMETRY          
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will:    Students will be able to:      

36. (continued)      
 

Given a triangle, students explain how 
the angles would be affected when 
creating a similar triangle.  

  

37. draw (freehand, with 
ruler/protractor, and with 
technology) geometric shapes 
with given conditions; focus on 
constructing triangles from 
three measures of angles and 
sides, noticing when the 
conditions define a unique 
triangle, more than one type of 
triangle, or no triangle.  

7.G.2  
MP3, 5, 6  

  draw a quadrilateral with one set 
of parallel sides and no right 
angles.  

  

                
  

(this would be a trapezoid)  
  
Which of the following sets of 
three sides could create a triangle?  

  
a) 13, 5, 6  
b) 3, 3, 3  
c) 2, 6, 7  

  
(Set a would not work, but sets b and 

c would; the sum of the two 
smaller sides must be greater than  
the largest side)  

  
  
  
  
  
  

Could a triangle have more than one 
obtuse angle?  Why or why not?  
  
Is it possible to draw a triangle with a 
90 degree angle and legs that are 3 and 
4 inches long?  
  
Draw an isosceles triangle that 
contains only one 80 degree angle.  
Will your triangle be unique, or could 
a second triangle be drawn that meets 
these conditions?  

Note that  
Pythagorean 
Theorem is not 
expected at this 
time.  

 
PLANE GEOMETRY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER 

NOTES  
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Students will:    Students will be able to:      

38. identify the properties of rotations, 
reflections, and translations   

  
a. verify that lines are the same 

measurement   
b. verify that angles are the same 

measurement  
c. verify that parallel lines 

remain parallel  

8.G.1  
MP2,3,5  
MP8  

  use compasses, protractors, rulers 
or technology to explore lines, 
line segments, and angles created 
from translations, reflections and 
rotations.   These are explored 
before the transformation (pre-
image) and after the 
transformation (image).  

  

                
  
Describe in detail how one or more rigid 
motions could be used to make the leftmost 
figure coincide with the rightmost figure.  
Use the fewest rigid motions possible.  
  
Triangle ABC is congruent to triangle DEF. 
Determine which statements are true. 
Explain your reasoning.  

  
a) Side AB is congruent to Side DF.   
b) Angle C is congruent to Angle D.  
c) Angle C corresponds to Angle F.  
  

The sum of the angles of triangle DEF is 180 
degrees.  

  

PLANE GEOMETRY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  
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Students will:    Students will be able to:      

39. understand that a 
twodimensional figure is 
congruent to another if the 
second can be obtained from 
the first by a sequence of 
rotations, reflections, and 
translations.  

8.G.2  
MP3  
MP8  

• discuss what information is needed to 
prove two objects are congruent and 
make connections between this 
information and the transformations.  

  
Is Figure A congruent to Figure A’?  
Explain how you know.  

 
given two figures, students describe two 
different ways to show that Figure A and 
Figure B are congruent.  

  
         Figure A  

 

                             Figure B  

                                   

Solution: These figures are 
congruent since A’ was 
produced by translating each 
vertex of Figure A 3 to the right  
and 1 down  
  

Congruent 
figures have the 
same shape and 
size.   
  
Translations, 
reflections and 
rotations are 
examples of  
rigid 
transformations.    
  
A rigid 
transformation is 
one in which the 
pre-image and 
the image both 
have exactly the 
same size and 
shape since the 
measures of the 
corresponding 
angles and 
corresponding 
line segments 
remain equal 
(are congruent).  
  

 
 
 

PLANE GEOMETRY          
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Students will:    Students will be able to:      

40. describe a sequence of 
transformations given two 
congruent figures  

8.G.2  
MP8  
MP3  

• examine two figures to 
determine congruency by 
identifying the rigid 
transformation(s) that produced 
the figures.  

  
• recognize the symbol for 

congruency (≅) and write 
statements of congruency.  

  

Describe the sequence of 
transformations that results in the 
transformation of Figure A to Figure 
A’.  

  

  
Solution: Figure A’ was produced 
by a 90 degrees clockwise rotation 
around the origin.  

  

  

41. create and describe rotations, 
reflections, and translations of two 
dimensional figures on the 
coordinate plane  

8.G.3  
MP2  
MP3  
MP4  
MP5  

  identify resulting coordinates 
from translations, reflections, and 
rotations, recognizing the 
relationship between the 
coordinates and the 
transformation.  
  
Example:   Students recognize 
that when an object is reflected 
across the y-axis, the reflected 
xcoordinate is the opposite of   

For each set of points, perform the 
indicated transformation and give the 
coordinates of the image.  
  
a. A (4, 5)  B (– 1, 4)  C (– 9, – 
10)  
moved right 3 and down 6  
  
b. D (3, 7)  E (5, 4)  F (1, 2) 
reflected over the x – axis  
  
c. G (– 4, – 5)  H (–3, – 2)                  
K (–1, –3)  rotated 180   

Rotations should 
involve degrees of 
90, 180, and 270 
and be both 
clockwise and 
counterclockwise.  
  
Review the rules 
for 
transformations.   

  
PLANE GEOMETRY          

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  



MTH775:  Math – Grade 7 Advanced  Page 61  
  

Students will:    Students will be able to:      

41. (continued)    the pre-image x-coordinate (see 
figure below).  

  

  
  

degrees around the origin  
  
Identify which statement is different.  
Illustrate how you know.  
  

a) What are the coordinates of the 
figure after a 90-degree clockwise 
rotation about the origin?  

b) What are the coordinates of the 
figure after a 270-degree clockwise 
rotation about the origin?  

c) What are the coordinates of the 
figure after a 270-degree counter 
clockwise rotation about the origin?  

d) What are the coordinates of the 
figure after turning the figure 
90degrees to the right about the 
origin?  

  

  

42. 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.  

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.   

  
Using the ruler and graph paper provided 
by your teacher, create a scale drawing of 
a city center. Use the information below to 
create your drawing.   
  

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.  
  
   

 PLANE GEOMETRY           

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
 EVALUATION/ 

ASSESSMENT  
TEACHER 

NOTES  
Students will:    Students will be able to:       
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42. (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.  

Map for City 
Centers:  
http://wikitravel.o 
rg/upload/shared// 
6/64/National_M 
all_map.png  

  

  
PLANE GEOMETRY          
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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
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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Students will:    Students will be able to:      

43. create and describe dilations of 
two-dimensional figures on the 
coordinate plane   

8.G.3 MP 
2-5  

• discuss how scale factors are 
used with dilations.    

  
• perform dilations on figures 

along with a translation, a 
reflection, and/or a rotation.  

  
• discuss if two figures that have 

the same size and shape are 
similar.    

  

Dilate a given figure by a scale factor 
of three and compare the perimeter 
and area.  
  
Given a figure and its dilation, 
explain how the figure changed size 
and determine the scale factor 
involved.  
  
Triangle ABC is dilated with the 
origin as the center of the dilation. 
Select all ordered pairs that could 
represent the image of point C (5, 2) 
after the dilation?  

  
a. (2.5, 1)   
b. (5, –2)  
c. (7.5, 3)   
d. (8, 5)  
e. (–1, –4)  
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Students will:    Students will be able to:      

44. understand that a 
twodimensional figure is 
similar to another if the second 
can be obtained from the first 
by a sequence of rotations, 
reflections, translations, and 
dilations  

8.G.4  
MP2  
MP3  
MP5  
MP7  
MP8  

• investigate and make 
conclusions about scale factors 
of different magnitudes (ex. 
greater than one, equal to one, 
between 0 and 1).   
  

• perform a series of translations, 
reflections, rotations, and 
dilations to create pairs of 
similar figures.  
  

  

If you are given two figures, how can 
you determine if they are similar?  
  
Is Figure A similar to Figure A’? 
Explain how you know.  

  

  
  

Solution: Dilated with a scale factor 
of 1⁄2 then reflected across the x-axis, 

making Figures A and A’ similar.  
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Students will:    Students will be able to:      
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45. describe a sequence that 
exhibits the similarity between 
two similar two-dimensional 
figures.  

8.G.4  
MP3 

MP8  

• given a pair of similar figures, 
students describe the sequence 
of transformations that would 
produce these similar figures, 
including the scale factors.   

• given pairs of triangles, students 
need to be able to identify the 
triangles as similar or congruent 
based on the sequence of 
transformations performed on 
them.  

Describe the sequence of 
transformations that results in the 
transformation of Figure A to Figure 
A’.  

  
Solution: 90° clockwise rotation, 
translate 4 right and 2 up, dilation of 
1⁄2. In this case, the scale factor of 
the dilation can be found by using 
the horizontal distances on the 
triangle (image = 2 units; pre-image 
= 4 units)  

A transformation is applied to 
triangle ABC to form triangle DEF 
(not shown).  Then, a transformation 
is applied to triangle DEF to form 
triangle GHJ.  

             
a) Graph ∆DEF on the 

xycoordinate plane.  
b) Describe the transformation 

applied to ∆ABC to form  
∆DEF   

c) Describe the transformation 
applied to ∆DEF to form  
∆GHJ   

d) Select one statement that 
applies to the relationship 
between ∆GHJ and ∆ABC.  

• ∆GHJ is congruent to ∆ABC.  
• ∆GHJ is similar to ∆ABC.  
• ∆GHJ is neither congruent nor 

similar to ∆ABC.  
Explain your reasoning.  

  

VI.  EXPONENTS AND SCIENTIFIC NOTATION  
 Topic             Objective      Days (Suggested)  
 Exponents and Their Properties        46          7  
 Understanding & Writing Scientific Notation     47, 48        2 - 3  
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Operations with Scientific Notation        48         4 - 5 Applying 
Scientific Notation       49, 50        2  

          
  

      TOTAL       17  

Essential Question(s):  a) Why is it important to understand the procedures for working with different forms of numbers?  
b) What techniques can be used to simplify numerical and exponential expressions?   

Enduring  
Understanding(s):  

a) Numerical fluency includes both the understanding of and the ability to appropriately use numbers.  
b) The relationships among numbers, operations, and their properties promote computational fluency.  

  
  Unit Focus:  This unit focuses on exponential expressions and scientific notation.  Students build upon their foundation with exponents as 

they explore how zero, positive and negative exponents are defined and use the properties (laws) of integer exponents to simplify 
expressions.  Having established the properties of integer exponents, students express the magnitude of a positive number through the use of 
scientific notation and compare their relative magnitudes.  They make calculations with very large quantities, such as the U.S. national debt, 
the number of stars in the universe, and the distance between planets; and very small quantities, such as the mass of subatomic particles.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 

EXPONENTS AND SCIENTIFIC NOTATION     

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will be able to:    Students will:      
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46. know and apply the 
properties of integer 
exponents to generate 
equivalent numerical 
expressions.  

  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
46.  (continued) 
 
 
 
 
  

8.EE.1  
MP8  
MP5  
MP7  

  using a chart, students investigate zero, 
positive, and negative exponents.  The 
top heading of the chart should include 
the integer exponents from 3 to -3.  The 
row headings should be the powers of 2, 
3, and 4.   [see activity on page 456 in 
McDougal Littell Algebra I (2004)]  

  using charts, explore the various 
exponent properties.  For example, 
when exploring the product of 
powers, the following headings can 
be used:  product of powers, 
expanded product, number of 
factors, and product as a power.  (A 
few examples should be started to 
help students see a pattern.) 

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Evaluate each expression.  Leave your 
answer in exponential form with 
positive exponents.  

 35 •34  
48 

  
43 

(52)4  
 
æ 4ö3  

 
çè 9÷ø 

7−5 •78  
87     

8−4  

6−3 

68 •6−6  

(32)5 

3−6 •35  

 
 

Explain how you know that (23)5is 
equal to 215.  
 A student simplified the expression  
23  as  .  Do you agree 
with the  
43 

Final answers 
should be written 
with positive 
exponents.  Tasks 
should involve a 
single common 
base and should 
include examples 
involving more 
than one exponent 
property.   
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student? Explain 

47. use numbers expressed 
in the form of a single 
digit times an integer 
power of 10 to estimate 
very large or very small  
quantities, and to 
express how many times 
as much one is than the 
other.   

8.EE.3  
MP4  
MP6  
MP7  
MP8  

  explore the powers of 10 with positive, 
zero, and negative exponents.  Then 
apply this to problems like 4.3 times a 
positive power of 10 and 7 times a 
negative power of 10.  
  

  explore scientific situations involving 
scientific notation.    

Example:  The mass of Mercury is about  
3.4•1023 kg.  The mass of Jupiter is 

about 1.7•1027 kg.  About how many 
times the mass of Mercury is the mass of 
Jupiter? 
  
  

Without converting the numbers to 
standard form, explain how you 
know which is greater:  5•10−5 or 
6•10−6?  
How do you know whether a number 
written in standard from will have a 
positive or a negative exponent when 
written in scientific notation?  
 
When is it appropriate to use scientific 
notation instead of standard form? 
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will be able to:    Students will:      
48. perform operations with 

numbers expressed in 
scientific notation, 
including problems 
where both decimal and 
scientific notation are 
used.  

8.EE.4  
MP1  
MP2  
MP6,7,8  

• write 120+3•104in scientific 
notation.  

  
• discuss and solve word problems.  
  
Example:  
A computer can do 1000  

operations in 4.5•10−6seconds.  How 
many operations can be done by this 
computer in one hour?  Express your 
answer in scientific notation.  
  

Estimate the population of the  
United States as 3•108and estimate 
the population of the world as  

7•109.  Determine how many times  
larger is the world population?  
There are estimated 1 x 1024 stars in 
the universe and an estimated 5.6 x 
1021 grains of sand on Earth’s 
beaches.  How many more stars are 
there in the universe than grains of 
sand on Earth’s beaches.  Write your 
answer in scientific notation.    

  

  

49. use scientific notation 
and choose units of 
appropriate size for 
measurements of very 
large or very small 
quantities.  

  
  
  

8.EE.4  
MP1  
MP3,6,7,8  

 A light-year is a unit of distance. It is 
the distance that light travels in 1 
year. For example, the distance from 
the North Star to Earth is about 434 
light-years because it takes light 
about 434 years to travel from the 
North Star to Earth.   

  

Sal estimates that there are about  
1.5•104 grains of sand in a cubic 
centimeter of sand.  He then 
estimates that there are about  

7•1017 cubic centimeters of beach 
sand in the world.    
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Students will be able to:    Students will:      
49.  (continued)  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

  The table lists five stars in the 
constellation Cassiopeia and their 
approximate distances, in lightyears, 
from Earth.   

  
  
  
Light travels at a speed of 3 x 108 meters 
per second. Highlight   
each star in the table that is between 7 x 
1017 meters and 3 x  1018  meters from 
Earth..  
  

Star  Distance from  
Earth in  

Light Years  
Schedar  228.56  
Caph  54.46  
Tsih  613.08  
Ruchbah  99.41  
Segin  441.95  

  
Example:  
An ant has a mass of approximately  
4•10−3 grams and an elephant has a 
mass of approximately 8 metric tons.  A 
metric ton is 1000 kg.  
a. How many ants does it take to have 
the same mass as an elephant?  

a. Explain the steps you would take 
to find how many grains of beach 
sand there are in the world.  

b. Do you think cubic centimeters 
are the best choice to measure 
sand?  Why or why not?  

c. A shark was captured and 
weighed about 6 10 5 units.  
What would the best choice for 
the units be:  ounces, pounds, or 
tons?  
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Students will be able to:    Students will:      
49. (continued)   b. An ant is 10 -1 cm long. If you put all 

these ants from your answer to part a in 
a line front to back, how long would the 
line be?   
  
  
  

  

50. interpret scientific 
notation that has been 
generated by 
technology.  

8.EE.4  
MP8  
MP7  

 given a group of numbers containing 
very large and very small quantities, 
change the numbers into scientific 
notation and then type these very 
large and very small quantities into 
their calculators.  Then compare and 
contrast how they write scientific 
notation with how their calculator 
writes scientific notation.  

3.45 E 9 represents a calculator 
display showing a number in 
scientific notation.  What is the 
number in decimal notation?  
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VII.  REAL NUMBERS AND GEOMETRY  
 Topic             Objective    Days (Suggested)  
 Square Roots and Cubed Roots      51      2-3  

(review perfect squares and cubes if needed)  
  Solving equations with cubes and squares    52      2  
  Approximate square roots        53, 54     3  
  Understanding the Pythagorean Theorem    55      2 – 3  
  Applying the Pythagorean Theorem     56, 57         4 – 5  
  Volume            58       3  
  Two-Dimensional Slices        59       2  
          
  

      TOTAL      21  

Essential Question(s):   a) How are the lengths of the sides of a right triangle related?   
b) Why is it important to understand the different types of numbers?  
c) How do geometric relationships help us to solve real-world problems?  
d) How do changes in dimensions of a geometric object affect volume?  
  

Enduring  
Understanding(s):  

 a) Apply the principles of the Pythagorean Theorem to find missing lengths of figures and/or to prove a right 
triangle exists.  

b) Numerical fluency includes both the understanding of and the ability to classify numbers.  
c) Geometric relationships provide a means to make sense of geometric figures in the real world.  
d) A change in a dimension of a geometric object results in predictable changes in perimeter, area, and 

volume.  
  
  Unit Focus:  This unit consists of exploring squares, square roots, cubes, and cube roots as they apply in geometry to Pythagorean Theorem 

and volume.  Students will also study plane geometry by exploring angle relationships and applying this knowledge to parallel lines cut by a 
transversal.  In addition, students will develop an understanding of congruency and similarity by examining the properties of translations, 
reflections, rotations, and dilations.  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will be able to:    Students will:      
51. evaluate square roots of 

small perfect squares 
and cube roots of small 
perfect cubes.  

8.EE.2  
MP6  
MP2  

  

• draw squares on graph paper and 
then find the area of the squares to 
discover what numbers are perfect 
squares.  (Can repeat with unifix 
cubes and volume to discover what 
numbers are perfect cubes.)  

  
• solve problems involving area of a 

square and volume of a cube where 
they need to work backwards to find 
a side or an edge.  

Compare the values of the square 
root of 64 and the cube root of 64.  
Explain how they are similar or 
different.  
  
Compare the values of the square 
root of one and the cube root of one.  
Explain how they are similar or 
different.  
  
Can you arrange 12 small squares to 
make a larger square?  Can you 
arrange 20 small cubes to make a 
larger cube?  Explain how this 
relates to perfect squares and perfect 
cubes.  
  

Students recognize 
perfect squares 
and cubes, 
understanding that 
non-perfect 
squares and 
nonperfect cubes 
are irrational 
numbers.  
  
Students 
understand that in 
geometry a square 
root is the length 
of the side of a 
square and a cube 
root is the length  
of the side of a 
cube  

52. use square root and cube 
root symbols to 
represent solutions to 
equations of the form x2 
= p and x3 = p, where p 
is a positive rational 
number.  

8.EE.2  
MP4  
MP7  
MP8  

 review inverse operations and solving 
one step equations and create 
strategies for solving equations like 
x 2 = 169 and x 3 = 125.    

Solve the following equations.   
Show work or explain.  
  

x2 9  
1 

x2    
9 

x3 8  
1 

x3    
8 

Equations may 
include rational  
numbers such as x 
2 = 1 /4, x 2 = 4 /9 
or x 3 = 1/8  
(NOTE: Both the 
numerator and 
denominators are 
perfect squares or  
perfect cubes.)   
  
  
  
  
  

REAL NUMBERS AND GEOMETRY  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER 

NOTES  
Students will be able to:    Students will:      
      

53. use rational 
approximations of 
irrational numbers to 
locate irrational numbers 
on a number line.  

  
  
  
  
  
  
  
  
  
  

8.NS.2  
8.EE.2  
MP2  
MP7  
MP6  

• explore the area of squares to 
determine and generate a list of 
perfect square numbers.  

  
• find square roots of perfect square 

numbers and square roots of 
nonperfect square numbers.   
Students discuss which square roots 
are rational and which square roots 
are irrational.    

  
• plot rational square roots and 

irrational square roots on a number 
line.  For square roots of non-perfect 
squares, students find the two 
integers the square root falls between 
and create strategies for estimating 
square roots to the nearest tenth.  

  
• explore plotting terminating, 

repeating, and non-repeating 
decimals on a number line.  

  
  
  
  
  

Without using your calculator, label 
approximate locations for the 
following numbers on a number line. 
Explain the strategy you used to 
determine your number line.  
  

a) π  

b) 12  
 

c) 2 2  
d) 17  
  

  
  

  

Students work with 
negative square 
roots to  
realize   means 
positive root and  

  

means negative 
root  

(For example.   

 
 – √28) is 

between -

5 and -6   

on the number line)  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will be able to:    Students will:      

54. use rational 
approximations of 
irrational numbers to 
compare the size of 
irrational numbers and 
estimate the value of 
expressions.  

  

8.NS.2  
8.EE.2  
MP2  
MP6  
MP7  

• compare and order rational and 
irrational numbers.   
  

• develop strategies for estimating  
square roots to the nearest tenth.  

  
• measure the diameter of circular 

objects and investigate both the 
estimated circumference and actual 
circumference of these objects.   

Compare   by estimating  
their values, plotting them on a 
number line, and making 
comparative statements. 
Solution: Statements for the 
comparison could include:     

  are between the whole  
numbers 1 and 2    
√3  is between 1.7 and 1.8  

 is less than √3   
  
While renovating his house, Archie 
needs two support beams.  One 
beam has a length of 6 2 while 
another has a length of 2 6.  Explain 
how you can find which beam is 
longer.  
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REAL NUMBERS AND GEOMETRY     

CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will:    Students will be able to:      
55. explain a proof of the 

Pythagorean Theorem 
and its converse.  

  

8.G.6  
MP2  
MP3  

• using physical models and 
interactive digital applications, 
explore and explain the Pythagorean 
Theorem, showing that the sum of 
the squares of the legs is equal to the 
square of the hypotenuse in a right 
triangle.  

  
• complete a table similar to the one 

below to find Pythagorean Triples 
and make conclusions about which 
sets of numbers will make right 
triangles.  

  
  
  

a  b  c  a2 + b2  c2  
          
          
          

 

The distance from Jonestown to 
Maryville is 180 miles, the distance 
from Maryville to Elm City is 300 
miles, and the distance from Elm 
City to Jonestown is 240 miles. Do 
the three towns form a right 
triangle? Why or why not?   
  
Pick three numbers.  Can these three 
numbers form the sides of a right 
triangle?  Why or why not?  
  
  
  
  
  
  

Students should be  
familiar with the  
common 
Pythagorean 
Triples.  
  
Emphasize: leg2 leg2 

 hypotenuse2 
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will:    Students will be able to:      

56. apply the Pythagorean 
Theorem to determine 
unknown side lengths in 
right triangles in 
realworld and 
mathematical problems 
in two and three 
dimensions.  

  

8.G.7  
MP4  
MP7  
MP6  

 Alyssa bicycles 8 miles west to get 
from her house to school. After 
school, she bicycles 6 miles north to 
her friend Sarah’s house. How far is 
Alyssa’s house from Sarah’s house, 
measured in a straight line?  

The diagram shown has a post 
broken.  What was the original height 
of the post?  

  

  

57.  apply the Pythagorean 
Theorem to find the 
distance between two 
points in a coordinate 
system.  
  

8.G.8  
MP2  
MP3  
MP6  

• explore how to find horizontal and 
vertical distances between two points 
on a coordinate plane.    

  
• explore how to find the diagonal 

distance between two points on a 
coordinate plane.    
Example:  create a right triangle from 
the two points given (as shown in the 
diagram below) and then use the 
Pythagorean Theorem to find the 
distance between the two given 
points.  

         

Explain how to find the 
distance between the following 
points  A (5, 9) and B (2, 5).  
  
Plot the coordinates of triangle ABC,  
A (5, -1), B(2, -4), C (8, -4), and 
find the perimeter of the triangle.  

The use of the 
distance 
formula is not 
an expectation.   

  
REAL NUMBERS AND GEOMETRY  
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  
EVALUATION/ ASSESSMENT  TEACHER 

NOTES  

Students will:    Students will be able to:      

58. know the formulas for the 
volumes of cones, cylinders, 
and spheres and use them to 
solve real- world and 
mathematical problems.  

  

8.G.9  
MP1  
MP8  

  

• using the formula for volume of a 
cylinder, perform an experiment 
to see how many full cones are 
needed to fill a cylinder with the 
same base size and same height as 
the cone.  Students should then 
come up with a formula for 
finding the volume of a cone.  

  
• explore real-life situations 

involving volume.  Example:  
James wanted to plant pansies in 
his new planter. He wondered 
how much potting soil he should 
buy to fill it. Use the 
measurements in the diagram 
below to determine the planter’s 
volume.   

  

              
  
  
  

How much yogurt is needed to fill the 
cone below? Express your answers in 
terms of Pi.   

             
  
Explain the relationship between the 
volume of a cylinder and volume of a 
cone  if they both have a radius of 6 cm 
and a height of 12 cm.  

Answers may  
be left in 
terms of Pi.  

REAL NUMBERS AND GEOMETRY      
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CONTENT OUTLINE  Standards  SUGGESTED ACTIVITY  EVALUATION/ 
ASSESSMENT  

TEACHER 
NOTES  

Students will be able to:    Students will:      

59. describe the two-dimensional 
figures that result from slicing 
three-dimensional figures, as 
in plane sections of right 
rectangular prisms and right 
rectangular pyramids.  

7.G.3  
MP4  

• describe the resulting face shape 
from cuts made parallel and 
perpendicular to the bases of right 
rectangular prisms and pyramids.  

  
• If a pyramid is cut with a plane 

parallel to its (square) base, 
determine whether the  intersection 
of the pyramid and plane will be a 
square.  

  

         

What different shapes could be formed 
by a plane the cuts a square pyramid 
perpendicular to its base?  

  
  

 
Isosceles Triangle  

  

 

Isosceles Trapezoid  
  
  

Cuts made  
parallel to the 
base will take 
the shape of 
that base, 
while cuts 
made 
perpendicular 
will take the 
shape of the 
lateral (side) 
face.    
  
Cuts made at 
an angle 
through a 
right 
rectangular 
prism will 
produce a 
parallelogram.  
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 APPENDIX A  SAMPLE AUTHENTIC ASSESSMENTS  
    THINK BIG PROJECT  

   SAMPLING AND SURVEY PROJECT  
     MEASUREMENT – SHORE HOUSE PROJECT  
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Your Name: ________________________   Period: ____  
  
Others in Group:  _____________  _____________     
 _____________  _____________     
  

  Value  Score  

PLANNING & MATHEMATICAL WORK:  26 points    
Scale ratio of model to original is selected from the five options 
given; the fractional version of this ratio in lowest terms (i.e. 5/2, 
not 2.5/1) is used to set up each proportion.  

10    

Rough sketch clearly indicates measurements for each dimension 
and chosen surface detail.  4    

Proportions and resulting algebraic equations are solved correctly, 
with all supporting work clearly and neatly shown.  12    

SCALE MPDEL:  24 points    
Each dimension of enlarged object in stated ratio to original item.  12    

Lettering and other surface detail on enlarged model also in stated 
ratio to original item.  6    

Selected object does not violate stated project rules, and reflects 
creativity in both its’ choice and the scale model created from it.  6    

EFFORT/PRESENTATION:  10 points    
Original object and scale model effectively used to demonstrate 
chosen ratio and group members’ clear understanding of the 
proportional relationship between them.  

3    

Clear and detailed explanation of how the larger model was 
constructed and any challenges faced in your group effort to make 
it.  

3    

All group members take an active role in the presentation.  4    

TOTAL POINTS POSSIBLE:  60 points    

    
Comments:  
  

 
  

7 th   Grade Math  –   Ratio & Proportion  –   “Think Big” Project   
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__________________________________________________________________________________ 
7th Grade Math – Ratio & Proportion – “Think Big” Project  
  
  
This project is intended to give you the chance to mathematically and visually demonstrate how 
proportions are used to enlarge objects…  
  

1. CHOOSE AN OBJECT & MEASURE IT  
  
 Your group of three or four people must choose an object that you wish to enlarge.  It may be 

an object from home or school, but you must be able to bring it in to school for the time spent 
working on the project.    

  
 Your group’s object must be brought in and approved by me in class THE DAY AFTER receiving 

this assignment.  Otherwise, you will be assigned an object and forfeit points on the scoring 
rubric for “creativity of object chosen”.  
  

 Measure the dimensions (length, width, height) of your approved object and at least one 
surface feature on this object, such as lettering or artwork.  You MUST use the metric system 
for all measurements, rounding them to the nearest tenth of a centimeter (0.1 cm).  
  

 Do a rough sketch of your chosen object, clearly labeling each dimension and its measurement.  
Do the same for a chosen surface feature on this object, which you will include in your model.  

  

2. CHOOSE A SCALE FACTOR  
  
 Determine what each of the scale factors listed below would equal as a decimal, and then select 

one which would be appropriate to enlarge your object: {12 to 5, 7 to 2, 21 to 4, 20 to 3, 50 to 
3}  

  
 Use your chosen scale factor from those listed above – as a fraction – to set up and solve three 

proportions that will give the dimensions (length, width, depth) of your enlarged object.   
  
 Use your chosen scale factor from those listed above – as a fraction – to set up and solve a 

fourth proportion that will give the size of one surface feature on this object, such as lettering 
or artwork.    

  

3. SOLVE THE PROPORTIONS  
  
 Solve each of the four proportions specified above, showing all work to solve the algebraic 

equation that results from each.  You may round all solutions to the nearest tenth of a 
centimeter (0.1 cm).  
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4. BUILD & PRESENT THE LARGER MPDEL  
    
 Use your results from the four proportions to actually build a larger scale model of the original 

item.  NO computer or automated enlargements of any kind may be used!  
  
 You will have THREE DAYS IN CLASS to work on building this model.  Basic materials will be 

provided such as glue, masking/scotch tape, markers, and construction paper.  Any other 
materials you would like to use may be brought from home, but all work must be done in class.  
  

 Each group will orally present their original item and model to the class, explaining why they 
chose this particular item, how they applied concepts of ratio and proportion to determine the 
size of the larger model, how they built the larger model, and any challenges faced in doing so.  

  
Scale models will be built in class from __________ to __________ .  

  
Group oral presentations will take place on __________ .  
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 PART ONE – FINDING A SCALE TO ENLARGE BY  
  
Each group member must individually show their measurements and all work (including each step for 
solving algebraic equations) to solve the resulting proportions on these two pages.  Every group 
member must hand in this completed worksheet at the time of presentation.  
  
NAME: ______________________________________________________________    
  
To give you an idea of how large your scale model might be, determine what each of the 
enlargement ratios you could use would equal as a decimal:  
  
12 to 5   = _______ times as large  
  
  
  
7 to 2 = _______ times as large  
  
  
  
21 to 4 = _______ times as large  
  
  
  
20 to 3 = _______ times as large  
  
  
  
50 to 3 = _______ times as large  
   
Examining your object and thinking about how large you want your scale model to be, which ratio 
above did you decide to use to enlarge your object and why?  
  

 
  
_________________________________________________________________________________  
 
PART TWO – SKETCHING & PLANNING YOUR MODEL  
  
On the grid provided below, do a rough sketch of your object and clearly LABEL what your “length”, 
“width”, and “height” will be.  Measure each of these dimensions on your object to the nearest 0.1 cm 
and LABEL each measurement on your sketch.  Do the same for the “surface feature” you are choosing, 
clearly showing it below.  
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PART THREE – WRITING & SOLVING PROPORTIONS  
  
LENGTH of original object = _________ cm   
 Show your PROPORTION and ALL algebraic work to determine the length of your model.  You must 
use the FRACTIONAL scale ratio (12/5, 7/2, 21/4, 20/3, or 50/3) in your proportion.     
  
 PROPORTION  
    
 _____ = _____  
  
  
  
WIDTH of original object = _________ cm    
 Show your PROPORTION and ALL algebraic work to determine the width of your model.  You must 
use the FRACTIONAL scale ratio (12/5, 7/2, 21/4, 20/3, or 50/3) in your proportion.     
  
 PROPORTION  
    
 _____ = _____  
    
  
  
HEIGHT of original object = _________ cm   
 Show your PROPORTION and ALL algebraic work to determine the depth of your model.  You must 
use the FRACTIONAL scale ratio (12/5, 7/2, 21/4, 20/3, or 50/3) in your proportion.     
  
  PROPORTION  
    
 _____ = _____  
    
  
  
SURFACE FEATURE length = _________ cm   
 Show your PROPORTION and ALL algebraic work to determine the length of a surface feature on 
your model.  You must use the FRACTIONAL scale ratio (12/5, 7/2, 21/4, 20/3, or 50/3) in your 
proportion.    
  

 PROPORTION  
    
_____ = _____  
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SCORING RUBRIC – THINK BIG PROJECT  
  

PLANNING & MATHEMATICAL WORK:    

Scale ratio of model to original is selected from the 
five options given; the fractional version of this ratio 
in lowest terms (i.e. 5/2, not 2.5/1) is used to set up 
each proportion.  

10 = ratio is one of four given options 
and fractional form used to set up 
proportions  
  
4 = fractional form of ratio not used to 
set up at least one of the four  
proportions  
  
0 = ratio used not one of five given 
options  

Rough sketch clearly indicates measurements for 
each dimension and chosen surface detail.  

1 x _____ = measurement clearly shown  
for each dimension & chosen surface 
detail    

Proportions and resulting algebraic equations are 
solved correctly, with all supporting work clearly 
and neatly shown.  

  
3 x _____ = proportion & resulting  
equation solved correctly; all algebraic  
work shown  
  
2 x _____ = proportion & resulting 
equation solved correctly; work not 
fully shown  
  
0 x _____ = proportion incorrectly 
solved  

SCALE MPDEL:    

Each dimension of enlarged object in stated ratio to 
original item.  

4 x _____ = dimension of model within 
0.5 cm of being in stated ratio to 
original item  
  
2 x _____ = dimension of model within 
5% of being in stated ratio to original 
item  
  
0 x _____ = dimension of model not 
nearly in stated ratio to original item  
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Lettering and other surface detail on enlarged 
model also in stated ratio to original item.  

6 = ALL surface detail in stated ratio  
  
4 = most surface detail in stated ratio  
  
2 = some surface detail in stated ratio  
  

 

 
0 = little detail provided or in stated 
ratio  

Selected object does not violate stated project 
rules, and reflects creativity in both its’ choice and 
the scale model created from it.  

6 = creative choice, very challenging 
object to create model for  
  
4 = creative choice, somewhat  
challenging object to create model for     
  
2 = choice reflects little  
creativity/challenge   
  
0 = object violates stated project rules  

EFFORT/PRESENTATION:    

Original object and scale model effectively used to 
demonstrate chosen ratio and group members’ 
clear understanding of the proportional relationship 
between them.  

3 = understanding clearly demonstrated  
  
2 = some understanding demonstrated  
  
1 = little understanding demonstrated  

Clear and detailed explanation of how the larger 
model was constructed and any challenges faced in 
your group effort to make it.  

3 = clearly explained with challenges 
faced  
  
2 = explained in some detail  
  
1 = poor or little explanation provided  

All group members take an active role in the 
presentation.  

4 = all members take active role  
without being prompted to do so  
  
2 = at least one member only becomes 
active after teacher prompt  
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(This assessment summary should be the cover page of your project)  

  
Name: ___________________________  Period: ___  
  

  
Value  Score  

CENTRAL TENDENCY & VARIATION:  35 points    
Correct mean for ALL DATA, with supporting evidence  5    

Correct median for ALL DATA, with supporting evidence  5    
Recognizes presence or absence of outliers for ALL DATA and their 
effect on the above mean and/or median  

5    

Correct proportion/work to project number of students in entire 
seventh grade who would answer with the mode for ALL DATA  

10    

Correct mean and mean absolute deviation for EACH SUBGROUP 
(boys/girls) with supporting evidence and graph to compare  

10    

GRAPHICAL PRESENTATION:  30 points    
ONE Cumulative Frequency Distribution table for ALL DATA, neat 
and properly constructed with appropriate intervals  

10    

ONE Histogram, neat and properly constructed from above 
Frequency Distribution table for ALL DATA  

5    

A line plot or stem-and-leaf plot for EACH SUBGROUP (boys/girls), 
neat and properly constructed   

10    

Choice of line or stem-and-leaf plots best fits data for EACH 
SUBGROUP (boys/girls)  

5    

WRITTEN ANALYSIS:  35 points    
Essay is of required length, follows MLA format and has appropriate 
spelling, grammar, and paragraph structure  

10  
  

  

Adequately addresses polling methods and provides valid reasoning 
to support them  

10    

Adequately addresses observations from the data collected, and 
gives reasonable inferences from those observations  

10    

Adequately addresses reaction to survey conclusions, their 
usefulness and interest to teachers, students, etc.  

5    

TOTAL POINTS:  100 points    
Comments:  
  

 

7 th   Grade Math  –   Data Analysis  –   Sampling   & Survey Project   
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__________________________________________________________________________________ 
7th Grade Math – Data Analysis – Sampling & Survey Project  
  
For this project you will conduct a survey with a sample of forty fellow seventh graders (20 girls and 
20 boys) on a given question, and then analyze the results to draw some conclusions.  After surveying 
this sample and recording their answers on the entry form attached, you are to do each of the 
following:  
  

1.  CENTRAL TENDENCY & VARIATION (35 points)  
  After collecting your sample of 40 responses, who must ALL be Brooklawn seventh grade students:  
 Determine the mean of ALL 40 RESPONSES, showing all supporting work.  
 Determine the median of ALL 40 RESPONSES, showing all supporting work.  
 Compare the mean and median of ALL 40 responses to determine the presence or absence of 

outliers in the data set your survey generated.  Clearly state whether you have outliers or not, 
and if you do how they affected your mean and median.  

 Determine the mode of ALL 40 RESPONSES, then set up and solve a proportion to determine 
how many students in the entire seventh grade (total = _____ ) would have answered in the 
same way.  

 For EACH SET OF 20 RESPONSES (boys/girls):  Determine the mean and mean absolute 
deviation (MAD), and then graph the range of one MAD below the mean to one MAD above 
the mean to compare these two groups.  A worksheet is provided for you to figure out the MAD 
for each set (boys and girls) and complete this graph.  

  

2.  GRAPHIC PRESENTATION (30 points)  
  Using graph paper or your computer, neatly:  
 Construct a cumulative frequency table for ALL 40 RESPONSES, using an appropriate scale and 

intervals.  
 Construct a histogram from your frequency table for ALL 40 RESPONSES, using the same scale 

and intervals.  
 Construct a stem-and-leaf or line plot for EACH SET OF 20 RESPONSES (boys/girls); whichever 

is more appropriate to the data you collected.  Be sure to choose wisely!  
  

3.  WRITTEN ANALYSIS (35 points)  
In AT LEAST one full typed page (using MLA format/style as discussed in your Reading/Writing and 
English classes) accomplish all of the following:  
 Describe what methods you used to poll people.  For example, who did you ask the given 

question?  Where and when did you poll them?  How and why did you conduct your survey in 
this manner?  

 Make at least three observations that you can make directly from the data you collected, and 
state inferences that you can draw from these three observations.  
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 Did any of your results surprise you, and why or why not?  Of what interest might they be to 

teachers, your fellow students, or anyone else?  
  

This project is due at the beginning of class on __________ and will be equivalent to a full Unit Test 
grade (100 points).  

  
NOTE:    Today in class you will choose survey questions randomly, from a pool of questions which all have numerical answers.  If you 

have an alternate question that you would rather use for this project, you need to see me for approval.  Keep in mind that 
any alternate question must be relevant, produce only numerical answers, and be quantitative in nature.  Use of 
unapproved polling questions will result in a failing grade for this project!  

  
Sampling and Survey Project – DATA COLLECTION SHEET (This 

sheet should be the second page of your project)  
  
Name:  ________________________________   Period:  _______  
  
Survey Question:  _______________________________________  
______________________________________________________  
  
         BOYS       Response               GIRLS             Response  
  
1.  _____   _____   1.     _____   _____ 2.   _____   _____   
2.    _____   _____ 3.  _____   _____   3.     _____   _____ 4. 
 _____   _____   4.     _____   _____ 5.  _____   _____   5.     _____  
 _____ 6.  _____   _____   6.     _____   _____ 7.  _____  
 _____   7.     _____   _____ 8.  _____   _____   8.     _____  
 _____ 9.  _____   _____   9.     _____   _____  
10.  _____   _____   10.     _____   _____ 11.  _____   _____   
11.     _____   _____ 12.  _____   _____   12.     _____   _____ 13. 
 _____   _____   13.     _____   _____ 14.  _____   _____   14.     _____  
 _____ 15.  _____   _____   15.     _____   _____ 16.  _____  
 _____   16.     _____   _____ 17.  _____   _____   17.     _____  
 _____ 18.  _____   _____   18.     _____   _____ 19.  _____  
 _____   19.     _____   _____  
20.  _____   _____   20.     _____   _____  
  
  
  
  

  
Mean Absolute Deviation (MAD) Worksheet  

  
BOYS                    GIRLS  
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Data  
Collected  

Deviation 
from Mean  

Absolute 
Deviation  

Data  
Collected  

Deviation 
from Mean  

Absolute 
Deviation  

            

            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            

Sum     Sum =   Sum =    Sum =  
  
  Boys’ Mean  = ________ / 20 = ________  Girls’ Mean  = ________ / 20 = ________   

  
 Boys’ MAD  = ________ / 20 = ________  GIRLS MAD  = ________ / 20 = ________   
  

    BOYS                                                                                                                          
                                                               
                                                               



MTH775:  Math – Grade 7 Advanced  Page 94  
  
  

                                                               

    •                 •                 •                 •                  •                   •                  •                  •                   
•                   •                    •                    •                     •     

                                                               
                                                               
                                                               

                                                                 GIRLS                                                                                                                         
Sampling & Survey Project – SCORING RUBRIC  

  
MEASURES OF CENTRAL TENDENCY:    
Correct mean for ALL DATA, with supporting 
evidence  

5 = correct, with complete supporting work  
3 = incorrect, supporting work shown  
2 = correct, no supporting work  
0 = not done  

Correct median for ALL DATA, with supporting 
evidence  

5 = correct, with complete supporting work  
3 = incorrect, supporting work shown  
2 = correct, but no supporting work  
0 = not done  

Recognizes presence or absence of outliers for 
ALL DATA and their effect on the above mean 
and/or  median  

5 = recognizes presence/absence and effect  
3 = recognizes presence/absence; does not address 
effect  
0 = fails to recognize presence/absence  

Correct proportion/work to project number of 
students in entire seventh grade who would 
answer with the mode for ALL DATA  

10 = correct proportion with complete supporting 
work  
8 = incorrect, but only due to minor or careless 
mistake  
6 = incorrectly done OR correct but without 
supporting work  
0 = not done  

Correct mean and mean absolute deviation for 
EACH SUBGROUP (boys/girls) with supporting 
evidence and graph to compare  

10 = correct mean, MAD, and graph comparing 
boys/girls  
8 = incorrect mean or MAD, but only due to careless 
mistake  
6 = incorrect graph to compare mean/MAD; 
otherwise OK   
4 = incorrect mean or MAD; understanding 
not demonstrated 0 = not done   

GRAPHICAL PRESENTATION:    
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ONE Cumulative Frequency Distribution table 
for ALL DATA, neat and properly constructed 
with appropriate intervals  

10 = neat and properly constructed  
8 = no labels or sloppily done, but correct otherwise  
6 = cumulative frequency missing/incorrect   
4 = intervals not appropriate  
0 = not done  

ONE Histogram, neat and properly constructed 
from above Frequency Distribution table for 
ALL DATA  

5 = neat and properly constructed  
4 = no labels or sloppily done, but otherwise correct   
3 = incorrectly done   
0 = not done  

A line plot or stem-and-leaf plot for EACH 
SUBGROUP (boys/girls), neat and properly 
constructed   

10 = neat/properly constructed for both sets (or 
comparative)  

 
 8 = no labels or sloppily done; correct otherwise for 

both sets  
6 = incorrectly done OR only provided for one/entire 
data set 0 = not done  

Choice of line or stem-and-leaf plots best fits 
data for EACH SUBGROUP (boys/girls)  

5 = YES  
0 = NO   

WRITTEN ANALYSIS:    
Essay is of required length, follows MLA format 
and has appropriate spelling, grammar, and 
paragraph structure  

10 = 0 to 1 spelling or grammatical mistakes  
8 = 2 to 5 spelling or grammatical mistakes  
6 = poor paragraph structure OR more than 5 sp./gr. 
mistakes  
4 = not of required length/format OR directions not 
followed  

Adequately addresses polling methods and 
provides valid reasoning to support them  

10 = addresses polling methods; detailed reasoning 
to support  
8 = addresses polling methods; some reasoning to 
support  
6 = addresses polling methods; lacks reasoning to 
support  
4 = fails to address or support polling methods  

Adequately addresses observations from the 
data collected, and gives reasonable inferences 
from those observations  

10 = gives 2 or more observations with reasonable 
inferences  
8 = gives at least 1 observation with reasonable 
inference  
6 = gives observations but no inferences (or 
viceversa)  
4 = does not give observations or inferences  
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Adequately addresses reaction to survey 
conclusions, their usefulness and interest to 
teachers, students, etc.  

5 = accomplishes all prompts (reaction, usefulness, 
interest)  
4 = accomplishes two of these prompts  
3 = accomplishes one of these prompts  
2 = fails to accomplish any of these prompts  
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7th Grade Math – Measurement – Shore House Project  
  
  
Name: _____________________________________________________________   Period: _______  
  

  Value  Score  
ROOM WORKSHEETS:  60 points    
Guest Bedroom – 1 point off for each mistake          10    

Master Bedroom – 1 point off for each mistake          10    
Living Room – 1 point off for each mistake          10    
Kitchen – 1 point off for each mistake          10    
Bathroom – 1 point off for each mistake          10    
Hallway – 1 point off for each mistake          10    
BUDGET REPORTS:  25 points    
Overall Total Cost – 1 point off for each mistake          5    

General Building Cost – 1 point off for each mistake          5    
Flooring Cost – 1 point off for each mistake          5    
Wall Covering Cost – 1 point off for each mistake          5    
Air Conditioning/Exhaust Fan Cost – 1 point off for each mistake         5    
WRITTEN ANALYSIS:  15 points    
Essay is typed, of required length, and…          0-1 mistakes*  
(*with regard to spelling, grammar,                  2-5 mistakes*   and 
paragraph structure)                                  6 or more mistakes*  

5-6  
3-4  
0-2  

  

Essay adequately addresses most difficult part of project and why it 
caused so much trouble  3    

Essay adequately addresses what writer would change about 
project and the reasoning behind it  3    

Essay adequately addresses what was learned and how it could be 
applied in the future  3    

TOTAL POINTS POSSIBLE:  100 points    

BONUS POINTS awarded if you create YOUR OWN floor plan    +15  

FINAL SCORE:      
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7th Grade Math – Measurement – Shore House Project  

  
For this project you will apply what you have learned in this unit as well as in previous units this year, 
in doing all of the following:    
  

1. ROOM WORKSHEETS (60 points)  
 For each room on the given floor plan (or one you create – see below) complete a room 

worksheet that clearly shows all supporting work done to obtain the perimeter, area, and 
volume for each room.    

 Units of measure should be shown and correctly used in all aspects of your supporting work.    
 Use the attached price list to apply this information and determine the building costs for each 

room.  
  

2. BUDGET REPORT (25 points)  
 Complete each of the attached cost tables that summarize the linear measurements, 

perimeter, wall area, floor area, and volume of each room.   
 Use these cost tables to help you to determine the overall cost for building, wall covering, 

flooring, and air conditioning your Shore House.  
      

3. WRITTEN ANALYSIS (15 points)  
In at least one FULL typed page, double-spaced in a 12 point font with margins no more than 1 
inch wide in ALL directions, address each of the following…  
 What was the most difficult part of this project for you?  Explain why this part of it caused you 

so much trouble.    
 What aspects of this project would you change if you could, without weakening or removing 

any of the important math concepts?  
 What did you learn while doing this project?  How can you apply in the future what you learned 

while doing this project?  
  
CONDITIONS FOR DESIGNING YOUR OWN FLOOR PLAN:  
 The Guest Bedroom must be 10 by 12 feet and have 2 three-foot wide door openings, just like 

all the pre-made floor plans distributed for use on this project.  This is so we all have a common 
example for going through a room worksheet together.  

 Your floor plan may NOT be the same, or have its rooms (except the Guest Bedroom) the same 
size, as any of the pre-made floor plans distributed for use on this project.  

 No two rooms in your floor plan may be the same size.  For example, if your Living Room is 18 
by 24 feet no other room in your floor plan may be 18 by 24 (or 24 by 18) feet.  

 Each bedroom must have a closet, and that closet may be no larger than 20 square feet.  
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 Your floor plan must have all six required rooms connected in a single house with no empty 

space between them.  You may not just draw each of the six required rooms (Guest Bedroom, 
Master Bedroom, Living Room, Hallway, Kitchen, Bathroom) in isolation.  

  
This project is due at the beginning of class on _____________ and will be equivalent to one full Unit 

Test grade (100 points).   
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PRICE LIST  
(All costs below include labor and installation)  
  
GENERAL BUILDING COSTS include framing, sheet rocking, electrical, plumbing, doors, windows, etc.  
These costs differ greatly with the type of room being built.  
  
  Bathroom                $ 125 per ft2  
 Bedrooms and Living Room           $ 85  per ft2  
 Hallway                $ 75  per ft2  
 Kitchen                $ 110 per ft2  
  
  
BUILDING MATERIALS include all the things you will need to finish these rooms once they have been 
built.  They are only sold in the quantities listed below – for each individual room you must always 
ROUND UP to buy enough to complete the job.  Don’t worry too much about leftovers, as they would 
be helpful for future repairs.  
  
FLOORING:       
 Kitchen      6”  6” ceramic tiles (4 per ft2)  $ 7.50  per tile   
 Bathroom      3”  3” ceramic tiles (16 per ft2)  $ 1.50  per tile  
  Bedrooms      Carpeting        $ 54   per yd2  
 Living Room/Hallway   Hardwood flooring    
  
WALL COVERING:    
 Kitchen/Bathroom:    Mildew resistant paint   

  $ 12   per ft2  

(one can covers 200 ft2)  
  All other rooms:    Standard wall paint  

  $ 56   per can  

(one can covers 350 ft2)  
     
AIR CONDITIONING – Bedrooms, Living Room, Hallway:  
  

  $ 46   per can  

  Small unit (100 ft3 per minute)          $ 379.00  
  Medium unit (250 ft3 per minute)          $ 579.00  
 Large unit (400 ft3 per minute)          $ 799.00  
  Extra Large unit (750 ft3 per minute)       
  
EXHAUST FANS – Bathroom, Kitchen:  
    

  $ 999.00  

  Small unit (75 ft3 per minute)           $ 179.00  
  Medium unit (125 ft3 per minute)          $ 279.00  
 Large unit (175 ft3 per minute)          $ 379.00  
 Extra Large unit (250 ft3 per minute)          $ 479.00  
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OVERALL COST SUMMARY TABLE:  
  

ROOM  ROOM AREA    ROOM COST  
Guest Bedroom   ft2  $   

Master Bedroom   ft2  $   

Living Room   ft2  $   

Kitchen   ft2  $   

Bathroom   ft2  $   

Hallway   ft2  $   

   ft2  $   

OVERALL TOTAL   ft2  $   
  
GENERAL BUILDING COST TABLE:  
  

GENERAL BUILDING  Length  
(in ft.)  

Width  
(in ft.)  

Area   
(in ft2)  

Building Cost 
(per ft2)  

General 
Building Cost  

Guest Bedroom  12  10    $  $  
Master Bedroom        $  $  
Living Room        $  $  
Kitchen        $  $  
Bathroom        $  $  
Hallway        $  $  
        $  $  
TOTALS   ---  ---    ---    

  
FLOORING COST TABLE  
  

CARPET, TILE, & 
FLOORING  

Length  
(in ft.)  

Width  
(in ft.)  

Area  
(in 
ft2)  

Flooring 
Units  

Cost per 
Unit  

Flooring Cost  

Guest Bedroom  12  10            yd2  $  $  
Master Bedroom        yd2   $  $  
Living Room        ft2   $  $  
Kitchen          tiles  $  $  
Bathroom        tiles   $  $  
Hallway        ft2   $  $  
           $  $  
TOTALS   ---  ---    ---  ---    
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WALL COVERING COST TABLE:  
  

NOTE:  You do not have to pay for painting ceilings, so do not include them in your wall area.  
  

PAINT AND 
WALLPAPER  

Length  
(in ft.)  

Width  
(in ft.)  

Height  
(in ft.)  

Door  
Cut  

Outs  

Wall  
Area  
(in 
ft2)  

Cans 
of  

Paint  

Cost 
per 
Can  

Overall 
Cost  

Guest Bedroom  12  10  8  2      $  $  
Master Bedroom      8        $  $  
Living Room      10        $  $  
Kitchen      8        $  $  
Bathroom      8        $  $  
Hallway      8        $  $  
              $  $  
TOTALS  ---  ---  ---      ---  ---    

  
  

AIR CONDITIONING/EXHAUST FAN COST TABLE:  
  

NOTE:  Kitchen and Bathroom costs should be for Exhaust Fans only.  
  

EXHAUST FANS &    
AIR CONDITIONING  

Length  
(in ft.)  

Width  
(in ft.)  

Height  
(in ft.)  

Volume  
(in ft3)  

Airflow 
needed  

Size  Overall 
Cost  

Guest Bedroom  12  10  8       
ft3    

min  

  $  

Master Bedroom      8       
ft3    

min  

  $  

Living Room      10       
ft3    

min  

  $  

Kitchen      8       
ft3    

min  

  $  

Bathroom      8       
ft3    

min  

  $  
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Hallway      8       
ft3    

min  

  $  

             
ft3    

min  

  $  

TOTALS   ---  ---  ---    ---  ---  $  
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 7th Grade Math       ROOM:   _______________________  
  
Measurement Project    SIZE:    _____ × ____ ft.  
  

 
  
PERIMETER   = ________________________ = _____ ft  
  
  

_______ doorways/cutouts, totaling _______ ft.   
Wall Length:   _______ ft. – _______ ft. = ______ ft.  
  
  
WALL AREA  = ________________________ = _____ ft2  
  
  
  
_____ ft2  2 coats = _____ ÷ _____ ft2 per can = ______ cans  
  
Wall Covering:    $________ per can × ______ cans  = $______  
  
FLOOR AREA  = ________________________ = _____ ft2  
  

General Building:  

Flooring:    

$______ per ft2 × ______ ft2    = $______  

  $______ per ______ × ______ units = $______  

VOLUME     = Floor Area ____ ft2  Ceiling Height __ ft = _____ ft3  

Airflow:      ______ ft3 ÷ 10 min. = ______ ft3 / min.    

A.C./Exhaust:   Size of unit needed ______________ = $ ______  

 



MTH775:  Math – Grade 7 Advanced  Page 105  
  

  

  

  
  
  
  
  
  
  
  
  
  
  
  

 APPENDIX B  BENCHMARK ASSESSMENT  
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NAME:  _______________________________________________  
  
TEACHER/PD.: _________________________________________  

  
7th Grade Benchmark Assessment  

  
Level 1: Recall  

  

7.NS.2  An electrician in Parsippany, NJ is cutting selections of copper wire from a coil that is 42 meters long.  Each section is   

meters long.  How many  meter sections will she have when she finishes?   
  
  
  
  
  
  

7.SP.5   The chance of rain is , what is the probability it will not rain and is it more likely to rain than not to rain?   
  
  
  
  
  
  
  
  
7.G.5  Use the figure below to identify a pair of angles that would be described as the following: (name one pair for each type)  
  

(a) vertical  
  
    

a   
b   

c   
d   
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(b) supplementary  

  
  
  
  

(c) adjacent   
  
  
  
  
  
  

Level 2: Concept  
  
7.RP.2a  The students in Ms. Baca's art class were mixing yellow and blue paint. She told them that two mixtures will be the same shade 

of green if the blue and yellow paint are in the same ratio.   
The table below shows the different mixtures of paint that the students made.   

  
(a) How many different shades of paint did the students make?   

  
  

  
(b) Some of the mixtures of paint were bluer than others. Which mixture(s) were the bluest? Show work or explain how you 

know.  
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(c) Set up a proportion to show which mixtures will have the same color.  
  
  
  
  
  
  
  
7.NS.1   Select all solutions that make the equation true. |𝑥𝑥 + (−3)| = 67  
    
 (a) 64   (b) -64  (c) 67   (d) -67  (e) 70   (f) -70  
  
  
  
  
  
  
7.EE.1-4 The 35 members of the Tigers drill team are trying to raise at least $1,200 to cover travel costs to a training camp They have already 

raised $500.  Write and solve an inequality that would best represent the amount of money each member must still fundraise 
to meet the goal?   

  
  
  
  
  

Level 3: Strategic Thinking  
  

7.RP.1  Candice rode her bike at a constant speed.  She traveled   miles in   hours.  How can she find her unit rate, in miles 
per hour?   
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7.G.1-2 Draw a triangle which is similar, but not equal, in size to triangle ABC on the grid below. Label this triangle DEF.  Explain how triangles 

ABC and DEF are similar.   
  
                                     
                      
                                     
                      
                                     
                      
                                     
                      

A 
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           B                  C                               
                            
                           
                            
                           
       
  
  
7.SP.8   You roll a number cube and flip a coin.    

(a)Create the sample space of the events  
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(b) Use the sample space to determine the probability of rolling an even number and getting heads.   
  
  
  
  

  
Level 4: Extended Thinking  

  
7.RP.3  You have the two Hollister coupons shown below.  Pick an amount $75.00 or more that you would spend, and then clearly explain 

which of these coupons you would use and why.  
  
  
   
   
       
  
  
  
  
  
  
  
  
  

HOLLISTER COUPON 

$40.00 OFF your total 

purchase of $75.00 

or more! 
 

HOLLISTER COUPON 

35% OFF your total 

purchase of $75.00 

or more! 
 



 

7.NS.3  Fill in the blanks below with five different rational numbers to make the equation true.   
  
        
  
  
  
  
  
  
  
  
  
  
7.EE Write a one-step algebraic equation (such as x + 5 = 13) and a two-step algebraic equation (such as 2x – 5 = 11) that would 

each have a solution of 12.  Clearly demonstrate that your answer is correct by solving each equation.  
  
  

   



 

  

  
  
  
  
  
  
  
  
  
  

APPENDIX C TEACHER RESOURCE   
  SAMPLE QUESTIONS  
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 PARCC Middle School Sample Questions  
  
  Type 1: Tasks assessing concepts, skills, and procedures  
  

Cone (Pythagorean Theoroem)  
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Type 2: Tasks assessing expressing mathematical reasoning  
  

Proportional Reasoning  
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Type 3: Tasks assessing MPdeling or applications  
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 APPENDIX D  SELF-ASSESSMENT  
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WORK FOLDER SELF-ASSESSMENT – Marking Period ______      
  
NAME: ____________________________________________________        TEACHER: ______________________   
  
All reflections must be at least one complete sentence with 12 or more words!  
  

Date:  Item:  Score:  What specific math topics 
did I have difficulty with?  If 
none, in which topics did I 
excel?  

What can I do to improve, or 
maintain current 
performance, on future 
assessments?   

   /  
  

  
  

/  
Reassessment?  

/  

  

 
  

  

 
  

   /  
  

  
  
  

/  
Reassessment?  

/  

  

 
  

  

 
  

   /  
  

  
  
  

/  
Reassessment?  

/  

  

 
  

  

 
  

   /  
  

  
  
  

/  
Reassessment?  

/  

  

 
  

  

 
  

   /  
  

  
  
  

/  
Reassessment?  

/  

  

 
  

  

 
  

   /  
  

  
  
  

/  
Reassessment?  

/  

  

 
  

  

 
  

   /  
  

  
  
  

/  
Reassessment?  

/  
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   /  
  

  
  
  

/  
Reassessment?  

/  

  

  
  

  

  
  

       
  
Name:                  Grade:        7    
  
Date:                  Teacher:          
  
WORK FOLDER REFLECTION – MID YEAR  
  
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 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 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.)  
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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?  
  
  
Name:                  Grade:        7    
  
Date:                    Teacher:          
  
WORK FOLDER REFLECTION – END OF YEAR  
  
Look through the various items in your work folder and take a moment to think about this past school year. 
Answer the following questions in the form of a paragraph to reflect on your progress.  
  
After looking over your work folder with all of your assessments from this year, what are your strengths?  What 
are your weaknesses?  
   

  
  
  
How can you continue to use your strengths to be successful?  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) make you the most proud?  Explain why.  
   

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

  
  
  
What is a goal you want to achieve?  How do you plan on doing this?  
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 APPENDIX E  SHOWCASE PORTFOLIO  
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 Name:                       Grade:      7    
  

 Date:                  
     Teacher:             

  

  

MATHEMATICS SHOWCASE PORTFOLIO  
  
The following items are required for your Mathematics Showcase Portfolio for this school year:  
  
(A) Three Summative Assessments:  

• Benchmark Assessment   
• Unit II Assessment (Expressions & Equations)  
• Your choice of any Unit Project (i.e. “Think Big”, Sampling & Survey Project, etc.)  

  
  
  
  
(B) Journal:  How did your journal writing improve your understanding of 7th grade mathematics?  Explain.  
  
  
  
  
(C) Self-select one project for the portfolio.    
  

Analysis:  Write one paragraph to explain why you selected this particular item.  
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 APPENDIX F  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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Grade 7 – Content Emphases by Cluster  159 
Not all of the content in a given grade is emphasized equally in the standards. Some clusters require greater emphasis than the others based on the depth of the ideas, the time 
that they take to master, and/or their importance to future mathematics or the demands of college and career readiness. In addition, an intense focus on the most critical 
material at each grade allows depth in learning, which is carried out through the Standards for Mathematical Practice.  

To say that some things have greater emphasis is not to say that anything in the standards can safely be neglected in instruction. Neglecting material will leave gaps in student 
skill and understanding and may leave students unprepared for the challenges of a later grade. All standards figure in a mathematical education and will therefore be eligible 
for inclusion on the PARCC assessment. However, the assessments will strongly focus where the standards strongly focus.  

In addition to identifying the Major, Additional, and Supporting Clusters for each grade, suggestions are given following the table below for ways to connect the Supporting to 
the Major Clusters of the grade. Thus, rather than suggesting even inadvertently that some material not be taught, there is direct advice for teaching it, in ways that foster 
greater focus and coherence.  

Key:    Major Clusters;    Supporting Clusters;    Additional Clusters  

Ratios and Proportional Reasoning  

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

The Number System  

    Apply and extend previous understandings of operations with fractions to add, subtract, multiply and divide rational numbers.  

Expressions and Equations  

    Use properties of operations to generate equivalent expressions.  

    Solve real-life and mathematical problems using numerical and algebraic expressions and equations.  

Geometry  

    Draw, construct and describe geometrical figures and describe the relationships between them.  

    Solve real-life and mathematical problems involving angle measure, area, surface area and volume.  
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Statistics and Probability  

    Use random sampling to draw inferences about a population.  

    Draw informal comparative inferences about two populations.  

    Investigate chance processes and develop, use, and evaluate probability models.  
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  161 
  
  
  
  
  
  
  
  
  

APPENDIX I PARCC ASSESSMENT REFERENCE SHEET  
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PARCC ASSESSMENT REFERENCE SHEET  
  
  
  
  
  
  

  
Grade 7   

1 inch = 2.54 centimeters  1 kilometer = 0.62 mile  1 cup = 8 fluid ounces  
1 meter = 39.37 inches  1 pound = 16 ounces  1 pint = 2 cups  
1 mile = 5,280 feet  1 pound = 0.454 kilograms  1 quart = 2 pints  
1 mile = 1,760 yards  1 kilogram = 2.2 pounds  1 gallon = 4 quarts  
1 mile = 1.609 kilometers  1 ton = 2,000 pounds  1 gallon = 3.785 liters  

1 liter = 0.264 gallons  
1 liter = 1000 cubic centimeters  

  
  
  

Triangle  
A bh    

Parallelogram  A bh  
Circle  Ar2  
Circle  Cd  or  C 2r  
General Prisms  V Bh  
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