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Introduction  
Purpose:  
 Ensure educators understand the expectations of the standards 
 Facilitate discussion among teachers  
 Encourage coherence in the sequence, pacing and units of study for grade-level curricula 
 Used to understand and teach the NC SCOS 
 
 
Standards:  

OCS Priority Standards: the most important standards within 
a domain that are deemed the highest priority or most 
important for students to learn based on:  
 Endurance  
 Leverage  
 Readiness  
 Assessment  

Supporting Standards:  
 Taught in context of the priority standards but do not 

receive the same emphasis or degree of instruction  
 Support, enhance or connect to the priority standards  

 

 

Lesson 0 – First 5 days of Math Instruction: 

 Try-Discuss-Connect Routine - engages students in mathematical practices and supports student-to-student discourse. 
 Language Routines - Three Reads supports use of Tier III academic vocabulary 
 Teacher Moves – instructional strategies that help facilitate discussions: 

o Turn and Talk 
o Individual Think Time 
o Four Rs: Repeat, Rephrase, Reword, Record 

Standards for Mathematical Practice:  
 Teaching approach that guides effective instruction  
 Develops a mathematical mindset  
 Creates real-world problem-solvers  
 Builds mathematical communication  
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North Carolina 7th Grade Standards 

NC 

Ratio and Proportional 
Relationships 

The Number System 
Expressions & 

Equations 
Geometry 

Statistics & 
Probability 

Analyze proportional 
relationships and use them 
to solve real-world and 
mathematical problems. 
NC.7.RP.1 
NC.7.RP.2 
NC.7.RP.3  

Apply and extend previous 
understandings of operations 
with fractions to add, subtract, 
multiply, and divide rational 
numbers. 
NC.7.NS.1 
NC.7.NS.2 
NC.7.NS.3  

Use properties of operations 
to generate equivalent 
expressions. 
NC.7.EE.1 
NC.7.EE.2 
 

Solve real-world and 
mathematical problems 
using numerical and 
algebraic expressions, 
equations, and inequalities. 
NC.7.EE.3 
NC.7.EE.4  

Draw, construct, and 
describe geometrical 
figures and describe the 
relationships between 
them. 
NC.7.G.1 
NC.7.G.2 
 

Solve real-world and 
mathematical problems 
involving angle measure, 
area, surface area, and 
volume. 
NC.7.G.4 
NC.7.G.5 
NC.7.G.6 

Use random sampling 
to draw inferences 
about a population. 
NC.7.SP.1 
NC.7.SP.2 
 

Make informal 
inferences to compare 
two populations. 
NC.7.SP.3 
NC.7.SP.4 
 

Investigate chance 
processes and 
develop, use, and 
evaluate probability 
models. 
NC.7.SP.5 
NC.7.SP.6 
NC.7.SP.7 
NC.7.SP.8  
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7th Grade OCS Priority Standards 

Standards for Mathematical Practice 

Practice Explanation and Example 
1. Make sense of problems 

and persevere in solving 
them.  

In grade 7, students solve problems involving ratios and rates and discuss how they solved the problems. Students solve 
real world problems through the application of algebraic and geometric concepts. Students seek the meaning of a 
problem and look for efficient ways to represent and solve it. They may check their thinking by asking themselves, “What 
is the most efficient way to solve the problem?”, “Does this make sense?”, and “Can I solve the problem in a different 
way?”. 

2. Reason abstractly and 
quantitatively.  

In grade 7, students represent a wide variety of real world contexts through the use of real numbers and variables in 
mathematical expressions, equations, and inequalities. Students contextualize to understand the meaning of the number 
or variable as related to the problem and decontextualize to manipulate symbolic representations by applying properties 
of operations. 

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

In grade 7, students construct arguments using verbal or written explanations accompanied by expressions, equations, 
inequalities, models, and graphs, tables, and other data displays (i.e. box plots, dot plots, histograms, etc.). The students 
further refine their mathematical communication skills through mathematical discussions in which they critically evaluate 
their own thinking and the thinking of other students. They pose questions like “How did you get that?”, “Why is that 
true?”, “Does that always work?”. They explain their thinking to others and respond to others’ thinking. 

4. Model with mathematics.  In grade 7, students model problem situations symbolically, graphically, tabularly, and contextually. Students form 
expressions, equations, or inequalities from real world contexts and connect symbolic and graphical representations. 
Students explore covariance and represent two quantities simultaneously. They use measures of center and variability and 
data displays (i.e. box plots and histograms) to draw inferences, make comparisons and formulate predictions. Students 
use experiments or simulations to generate data sets and create probability models. Students need many opportunities to 
connect and explain the connections between the different representations. They should be able to use all of these 
representations as appropriate to any problem’s context. 
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Practice Explanation and Example 
5. Use appropriate tools 

strategically.  
Students consider available tools (including estimation and technology) when solving a mathematical problem and decide 
when certain tools might be helpful. For instance, students in grade 7 may decide to represent similar data sets using dot 
plots with the same scale to visually compare the center and variability of the data. Students might use physical objects or 
applets to generate probability data and use graphing calculators or spreadsheets to manage and represent data in 
different forms. 

6. Attend to precision. In grade 7, students continue to refine their mathematical communication skills by using clear and precise language in 
their discussions with others and in their own reasoning. Students define variables, specify units of measure, and label 
axes accurately. Students use appropriate terminology when referring to rates, ratios, probability models, geometric 
figures, data displays, and components of expressions, equations or inequalities. 

7. Look for and make use of 
structure.  

Students routinely seek patterns or structures to model and solve problems. Students apply properties to generate 
equivalent expressions (i.e. 6 +2𝑥 = 3(2+ 𝑥) by distributive property) and solve equations (i.e. 2𝑐 + 3 = 15, 2𝑐 = 12 by 
subtraction property of equality), 𝑐 = 6 by division property of equality). Students compose and decompose two- and 
three-dimensional figures to solve real world problems involving scale drawings, surface area, and volume. Students 
examine tree diagrams or systematic lists to determine the sample space for compound events and verify that they have 
listed all possibilities. 

8. Look for and express 
regularity in repeated 
reasoning.  

In grade 7, students use repeated reasoning to understand algorithms and make generalizations about patterns. During 
multiple opportunities to solve and model problems, they may notice that 𝑎/𝑏 ÷ 𝑐/𝑑 = 𝑎𝑑/𝑏𝑐 and construct other 
examples and models that confirm their generalization. They extend their thinking to include complex fractions and 
rational numbers. Students formally begin to make connections between covariance, rates, and representations showing 
the relationships between quantities. They create, explain, evaluate, and modify probability models to describe simple 
and compound events 
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7th Grade Instructional Blueprint 

Unit Concept Duration 
OCS 

Priority Standards 
Supporting Standards 

Document 
Pages 

Unit 1 
Lessons 1-6 

Proportional Relationships: Ratios, Rates, and 
Circles 

30 days 

NC.7.RP.2 NC.7.RP.1 8-18 

NC.7.G.1 NC.7.RP.3 

 NC.7.G.4 
 

Unit 2 
Lessons 7-10 

Numbers and Operations: Add and Subtract 
Rational Numbers 

17 days  NC.7.NS.1 
19-20 

 

Unit 3 
Lessons 11-14 

Numbers and Operations: Multiply and Divide 
Rational Numbers 

17 days 
NC.7.NS.3 NC.7.NS.2 21-25 

 
 NC.7.EE.3 

 

Unit 4 
Lessons 15-19 

Algebraic Thinking: Expressions, Equations, and 
Inequalities 

22 days 
NC.7.EE.1 NC.7.EE.2 26-30 

NC.7.EE.4  
 

Unit 5 
Lessons 20-24 

Proportional Reasoning: Percents and Statistical 
Examples 

23 days 
NC.7.SP.2 NC.7.SP.1 31-37 

NC.7.SP.3 NC.7.SP.4 
 

Unit 6 
Lessons 25-29 

Geometry: Solids, Triangles, and Angles 24 days 
NC.7.G.5 NC.7.G.2 38-44 

NC.7.G.6  
 

Unit 7 
Lessons 30-33 

Probability: Theoretical Probability, Experimental 
Probability, and Compound Events 

19 days 
NC.7.SP.7 NC.7.SP.5 45-51 

NC.7.SP.8 NC.7.SP.6 
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 Online Resources 
 

 https://login.i-ready.com/ Digital teacher resource designed to provide teachers access to the i-Ready Classroom, Ready Math NC, and Thinkup! 

NC lessons and additional resources, which can be used for whole class or small groups to help differentiate instruction.  

 https://readycentral.com/ From how-to tips to planning tools, find everything you need for successfully implementing Ready Math. 

 https://i-readycentral.com/ From videos to tips and planning tools, find everything you need to be successful with i-Ready 

 https://www.dpi.nc.gov/districts-schools/classroom-resources/academic-standards/standard-course-study/mathematics  NCDPI K-12 Mathematics site. 

 http://www.tools4ncteachers.com/ (Tools for Teachers Project-Created by North Carolina educators in conjunction with NCDPI consultants) - 

grade level (K-8) material access which includes NC Standards, Unpacking Documents and Instructional Frameworks. 

 https://www.nc2ml.org/ (North Carolina Collaborative for Mathematics Learning, i.e. NC2ML) - NC network of support for teachers. Provides 

resources, the ability to share best practices, and develop mathematical mindsets. 
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Domain Conceptual 
Category 

K 1 2 3 4 5 6 7 8 HS 

Counting and 
Cardinality  Ratio and Proportions Functions Algebra 

Operations and Algebraic Thinking Expressions and Equations Functions 

Number and Operations Base Ten 

The Number System Number and 
Quantity 

 Number and Operations 
Fractions 

Measurement and Data Statistics and Probability Statistics and 
Probability 

Geometry Geometry 
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Unit 1 

Proportional Relationships: 
Ratios, Rates, and Circles 
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Unit 1: Proportional Relationships: Ratios, Rates, and Circles 
Source: NCSCOS 6-8 Mathematics. Retrieved from: https://files.nc.gov/dpi/documents/curriculum/mathematics/scos/current/6-8.pdf  

 

OCS Priority Standard(s): Supporting Standard(s): 

NC.7.RP.2  
Recognize and represent proportional relationships between quantities. 

a. Understand that a proportion is a relationship of equality 
between ratios. 

 Represent proportional relationships using tables and 
graphs. 

 Recognize whether ratios are in a proportional 
relationship using tables and graphs. 

 Compare two different proportional relationships using 
tables, graphs, equations, and verbal descriptions. 

b. Identify the unit rate (constant of proportionality) within two 
quantities in a proportional relationship using tables, graphs, 
equations, and verbal descriptions. 

c. Create equations and graphs to represent proportional 
relationships. 

d. Use a graphical representation of a proportional relationship in 
context to: 

 Explain the meaning of any point (x, y). 
 Explain the meaning of (0, 0) and why it is included. 
 Understand that the y-coordinate of the ordered pair (1, 

y) corresponds to the unit rate and explain its meaning. 
NC.7.G.1  
Solve problems involving scale drawings of geometric figures by: 

 Building an understanding that angle measures remain the same 
and side lengths are proportional. 

 Using a scale factor to compute actual lengths and areas from a 
scale drawing. 

NC.7.RP.1  
Compute unit rates associated with ratios of fractions to solve real-world and 
mathematical problems. 
NC.7.RP.3  
Use scale factors and unit rates in proportional relationships to solve ratio and 
percent problems. 
NC.7.G.4  
Understand area and circumference of a circle. 

 Understand the relationships between the radius, diameter, 
circumference, and area. 

 Apply the formulas for area and circumference of a circle to solve 
problems. 
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Unit 1 Unpacking 
Source: NC DPI 7th Grade Math Unpacking Document Revised June 2022. Retrieved from https://www.dpi.nc.gov/nc-7th-grade-math-unpacking-rev-june-2022  
 

Supporting Standard:  NC.7.RP.1 
Analyze proportional relationships and use them to solve real-world and mathematical problems.  
NC.7.RP.1 Compute unit rates associated with ratios of fractions to solve real-world and mathematical problems. 

Clarification Checking for Understanding 
This standard asks students to understand the concepts of a unit rate in 
proportional relationships. This concept will allow students to write 
equations, graph and compare proportional relationships.  
 
In 6th grade, students learned to find the multiplicative relationships within 
a ratio, the rate, and they explored the concepts of independent and 
dependent variables. Students also learned that equivalent ratios also had 
equivalent rates. 
 
In 7th grade, students build on this understanding to: 

 Find the appropriate rate based on context. 
 Rewrite any rate as a unit rate. 
 Know that a rate can be used to express all of its associated 

equivalent ratios. 
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OCS Priority Standard:  NC.7.RP.2 
Analyze proportional relationships and use them to solve real-world and mathematical problems.  
NC.7.RP.2 Recognize and represent proportional relationships between quantities. 

a. Understand that a proportion is a relationship of equality between ratios. 
 Represent proportional relationships using tables and graphs. 
 Recognize whether ratios are in a proportional relationship using tables and graphs. 
 Compare two different proportional relationships using tables, graphs, equations, and verbal descriptions. 

b. Identify the unit rate (constant of proportionality) within two quantities in a proportional relationship using tables, graphs, equations, and verbal 
descriptions. 

c. Create equations and graphs to represent proportional relationships. 
d. Use a graphical representation of a proportional relationship in context to: 

 Explain the meaning of any point (x, y). 
 Explain the meaning of (0, 0) and why it is included. 
 Understand that the y-coordinate of the ordered pair (1, r) corresponds to the unit rate and explain its meaning. 

Clarification Checking for Understanding 
In 6th grade, students worked to understand equivalent ratios and use them 
to solve problems. In working with ratios, students focused on using rates 
and scale factors to find equivalent ratios. 7th grade builds on these 
concepts, with the unit rate being used to determine proportionality, 
compare different proportional relationships, and to create different 
representations of the proportional relationships. 
Understand that a proportion is a relationship of equality between ratios. 
Student represent given proportional relationships with tables and graphs. 
Students determine the characteristics that remain consistent in 
proportional relationships, such as the unit rate and inclusion of the origin. 
Students determine a proportional relationship by: 

 Creating tables to analyze the multiplicative relationships between 
the quantities (the rate) and determine their consistency. 

 Creating graphs to visually verify a constant rate as a straight line 
through the corresponding coordinates and the origin. 

As students build on the concept of proportionality, they compare different 
proportional relationships in various representations that may include, 
tables, graphs, equations, and verbal descriptions. Students compare the 
unit rates of the different proportional relationships. Students discuss when 
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it is and when it is not appropriate to compare proportional relationships. 
For example, it is not usually appropriate to compare proportional 
relationships from different contexts or some situations with different units. 
 
Students will accomplish this by examining the characteristics of each 
proportional relationship and describing the similarities and differences. 
Students may change the representation of the proportional relationships 
to assist with their analysis. Students use the unit rates of each proportion 
to make appropriate comparison statements and to draw conclusions. In 
tables and graphs, students can use common values to make comparisons. 
 
Identify the unit rate (constant of proportionality) within two quantities in 
a proportional relationship using tables, graphs, equations, and verbal 
descriptions.  
Students will expand upon their understanding of rate from 6th grade to 
understand that in proportional relationships every ratio in that relationship 
will have the same rate, or unit rate. This unit rate is sometimes referred to 
as the constant of proportionality. This is because in a proportional 
relationship, the rate is unchanging, or constant even as the quantities 
increase or decrease by the scale factor. This is the most important 
characteristic to be identified in a proportional relationship. 
 
Create equations and graphs to represent proportional relationships.  
As each ratio produces two rates, each proportional relationship can be 
represented with two equations and two graphs, with the exception of 
ratios in a 1:1 relationship. Students will need to use the context to 
determine which rate, or constant of proportionality, is appropriate to each 
situation. Using the rate, or constant of proportionality, students can 
generalize the proportional relationship between the quantities to create a 
two-variable equation that can represent the entire proportional 
relationship in context. Students graph proportional relationships on the 
coordinate plane using the unit rate. Students will determine the 
appropriateness between plotting points and drawing a line based on the 
characteristics of the quantities involved. Students solve problems using 
generated equations. In 7th grade, the term slope and the slope formula are 
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inappropriate, as the focus should remain on the multiplicative 
relationships. 
 
Use a graphical representation of a proportional relationship  
Students interpret the meaning of coordinates, including the origin, plotted 
as part of a proportional relationships. Students explain why the origin is 
included in all proportional relationship. Students use the context of the 
situation to determine if the quantities are discrete or continuous and will 
only draw a line connecting the coordinates if both quantities are 
continuous. A continuous quantity has the ability to be continuously divided 
into smaller parts. For example, the number of dogs is not a continuous 
quantity as you cannot have ½ a dog, so a line would not be appropriate. 
However, a minute is a continuous quantity. 

 
In the graph and in the table, 1 and r form a ratio. If the scale factor of x is 
multiplied to this ratio, the ratio of x and rx is produced. This means that if x 
is the input, then rx is the output. 
This produces the proportional relationship equation, y = rx. 
 

 
 
 
 
 

 
 
 
 

 
Supporting Standard:  NC.7.RP.3 
Analyze proportional relationships and use them to solve real-world and mathematical problems.  
NC.7.RP.3 Use scale factors and unit rates in proportional relationships to solve ratio and percent problems. 

Clarification Checking for Understanding 
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In this standard, students are expected to use proportional reasoning to 
solve problems. Fraction and decimals may be used at all stages of the 
problems, and the problems may require multiple steps to find an answer. 
Through reasoning and repeated exposure, students may develop an 
algorithmic approach to solving certain problem types. These approaches 
and formulas are not an expectation of the standard.  
 
This standard encompasses many problem types that include but are not 
limited to: 

 converting rates to different units 
 percent increase and decrease 
 creating and interpreting circle graphs 

 
Converting Rates to Different Units  
In 6th grade, students converted a single unit of measurement to a different 
unit of measurement. In 7th grade, students will be asked to convert both 
units in a rate to different units. Students are expected to use scale factors 
and unit rates to make the conversions. Uncommon conversion ratios 
should be provided. Dimensional analysis is not an expectation of this 
standard. 
 
Percent Increase and Decrease  
Students build upon the understanding of a percent as a ratio to solve more 
complex percent problems. This requires students to understand the effects 
on a product when multiplying a number by 1, a number less then 1, and a 
number greater then 1. Students are expected to use scale factors and unit 
rates to solve percent problems. While students should avoid “rules” or 
formulaic approaches, students should see the pattern and know that at 
percent increase or decrease is the proportional relationship between the 
initial value and the new value. Students know what terms may suggest a 
percent increase or decrease. Some of these terms include: tax, tip, 
commission, fee, discount, sale, mark up, and mark down. Students may be 
asked to answer questions that require multiple percent increases and 
decreases. 
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Given the appropriate information, students may be asked to find the 
original amount, a new amount, or the percent of change. 
 
Interpreting Circle Graphs  
In 6th grade, students learned to interpret part-to-total ratios as percents. In 
7th grade, students will extend this interpretation to another common part-
to-total ratio, degrees. Students first used degrees to make and measure 
angles in 4th grade. This will be the students first exposure interpreting the 
measure of an angle with a ratio, in which 1 degree is 1/360 of a circle. 
 
Students interpret a degree as being an equivalent ratio to a percent. The 
relationship between percents and degrees allows categorical data that 
form part-to-total relationships to be represented as sectors of a circle. 
Given appropriate information, students: 

 find missing values (data, percents, or degrees) 
 create a circle graph 
 interpret a circle graph and use that information to solve problems 

 
 
 
 
 
The circle graph shows the number of cell phones sold at a local store. The 
darker shaded portion shows the number of cell phones that were sold with 
an unlimited data plan. A total of 2,712 cell phones were sold. 

a. Using the circle graph, approximately how many cell phones were 
sold with an unlimited data plan? 

b. What percent of the cell phone cells are sold without an unlimited 
data plan? 

 
 
 

OCS Priority Standard:  NC.7.G.1 
Draw, construct, and describe geometrical figures and describe the relationships between them.  
NC.7.G.1 Solve problems involving scale drawings of geometric figures by: 

 Building an understanding that angle measures remain the same and side lengths are proportional. 
 Using a scale factor to compute actual lengths and areas from a scale drawing. 
 Creating a scale drawing. 
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Clarification Checking for Understanding 
This standard connects geometric measurement to proportional reasoning. This 
standard will eventually connect to similarity in 8th grade.  
 
Students notice that the scale factor impacts the length of line segments and the area 
between the scale drawing and the original drawing, while noting that the scale factor 
does not change the angle measurements. They also recognize how the scale factor 
changes in relation to the type of measurement.  
 
Students can identify the scale factor, reproduce drawings at a different scale from a 
given scale and flexibly move between the actual dimensions and scaled dimensions of a 
drawing. 
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Supporting Standard:  NC.7.G.4 
Solve real-world and mathematical problems involving angle measure, area, surface area, and volume.  
NC.7.G.4 Understand area and circumference of a circle. 

 Understand the relationships between the radius, diameter, circumference, and area. 
 Apply the formulas for area and circumference of a circle to solve problems. 

Clarification Checking for Understanding 
Building on understanding of decomposing shapes intro triangles and rectangles to 
find area and perimeter, this standard focuses on understanding of area and 
circumference of circles. Beginning with the understanding that a circle is defined as 
a 2-dimensional figure whose boundary (circumference) consists of points 
equidistant from a fixed point (the center), students can decompose the figure into 
triangular shapes and then compose the shape into a rectangular shape. 

 

The seventh-grade class is building a mini-golf game for the school 
carnival. The end of the putting green will be a circle. If the circle is 
10 feet in diameter, how many square feet of grass carpet will they 
need to buy to cover the circle? How might someone communicate 
this information to the salesperson to make sure he receives a piece 
of carpet that is the correct size? Use 3.14 for 𝜋. 
 
The center of the circle is at (2, -3).  
What is the area of the circle? 
 
 
 
 
 
 
 
 
If a circle is cut from a square piece of plywood, 
 how much plywood would be left over? 
 
 
 
 
 
What is the perimeter of the inside of the track? 
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Students also use their understanding of ratios and rate to recognize that the ratio 
between the circumference and diameter of the circle is equivalent to the irrational 
number 𝜋. 
 
Students DO NOT need to know the definition of irrational number in 7th grade. 
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Unit 2 
Numbers and Operations:  

Add and Subtract Rational Numbers 
 

 
 

 

 

 

 

 

 

 

 



20 
 

Unit 2: Numbers and Operations: Add and Subtract Rational Numbers 
Source: NCSCOS 6-8 Mathematics. Retrieved from: https://files.nc.gov/dpi/documents/curriculum/mathematics/scos/current/6-8.pdf  

 

OCS Priority Standard(s): Supporting Standard(s): 

 NC.7.NS.1  
Apply and extend previous understandings of addition and subtraction to add and 
subtract rational numbers, using the properties of operations, and describing 
real-world contexts using sums and differences.  

 

 

Unit 2 Unpacking 
Source: NC DPI 7th Grade Math Unpacking Document Revised June 2022. Retrieved from https://www.dpi.nc.gov/nc-7th-grade-math-unpacking-rev-june-2022  
 

Supporting Standard:  NC.7.NS.1 
Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.  
NC.7.NS.1 Apply and extend previous understandings of addition and subtraction to add and subtract rational numbers, using the properties of operations, 
and describing real-world contexts using sums and differences. 

Clarification Checking for Understanding 
In 6th grade, students learned to add and subtract integers between -20 
and 20 using number lines and other models. In 7th grade, students 
expand upon this understanding to include all rational numbers.  
Students understand that the properties of operations learned with whole 
numbers in elementary apply to rational numbers. Those properties 
include the identity, commutative and associative properties. Students 
rewrite subtraction as addition to apply properties as needed. Students 
apply their knowledge of addition and subtraction of rational numbers to 
describe real-world contexts and develop a process, their own rules, to 
add and subtract rational numbers. 

 
 

___________________________________________________________ 
Justin is trying to determine if he has enough money to buy a new video game. 
The game cost $54.79. He started the day with $210 in his bank account. 
Looking at his receipts, he has spent $87.35 at a clothing store, $42.79 at a 
party store, and $25.68 at a gas station. Does he have enough money to buy 
the video game? Beyond estimating, explain your answer mathematically. 
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Unit 3 
Numbers and Operations: 

Multiply and Divide Rational Numbers  
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Unit 3: Numbers and Operations: Multiply and Divide Rational Numbers 
Source: NCSCOS 6-8 Mathematics. Retrieved from: https://files.nc.gov/dpi/documents/curriculum/mathematics/scos/current/6-8.pdf  

OCS Priority Standard(s): Supporting Standard(s): 

NC.7.NS.3 
Solve real-world and mathematical problems involving numerical 
expressions with rational numbers using the four operations. 

NC.7.NS.2  
Apply and extend previous understandings of multiplication and division.  

a. Understand that a rational number is any number that can be written as 
a quotient of integers with a non-zero divisor.  

b. Apply properties of operations as strategies, including the standard 
algorithms, to multiply and divide rational numbers and describe the 
product and quotient in real-world contexts.  

c. Use division and previous understandings of fractions and decimals. 
 Convert a fraction to a decimal using long division. 
 Understand that the decimal form of a rational number 

terminates in 0s or eventually repeats. 
NC.7.EE.3  
Solve multi-step real-world and mathematical problems posed with rational 
numbers in algebraic expressions. 

 Apply properties of operations to calculate with positive and negative 
numbers in any form. 

 Convert between different forms of a number and equivalent forms of 
the expression as appropriate. 
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Unit 3 Unpacking 
Source: NC DPI 7th Grade Math Unpacking Document Revised June 2022. Retrieved from https://www.dpi.nc.gov/nc-7th-grade-math-unpacking-rev-june-2022  
 

Supporting Standard:  NC.7.NS.2 
Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.  
NC.7.NS.2 Apply and extend previous understandings of multiplication and division. 

a. Understand that a rational number is any number that can be written as a quotient of integers with a non-zero divisor. 
b. Apply properties of operations as strategies, including the standard algorithms, to multiply and divide rational numbers and describe the product and 

quotient in real-world contexts. 
c. Use division and previous understandings of fractions and decimals. 

 Convert a fraction to a decimal using long division. 
 Understand that the decimal form of a rational number terminates in 0s or eventually repeats. 

Clarification Checking for Understanding 
In this standard, student multiply and divide with rational numbers. 
Students build upon their knowledge of multiplying and dividing with 
whole numbers and adding and subtracting with integers to find the 
product and quotient of rational numbers. In 6th grade, students focused 
on using a common denominator to divide fractions. In 7th grade, 
students will expand upon this to conceptually understand the common 
algorithm of multiplying by the reciprocal.  
 
Understand that a rational number is any number that can be written as 
a quotient of integers with a non-zero divisor.  
This standard formalizes the definition of a rational number as a quotient 
of integers with a non-zero divisor. Students will use this knowledge to 
define rational numbers. 
 
Apply properties of operations as strategies, including the standard 
algorithms, to multiply and divide rational numbers and describe the 
product and quotient in real-world contexts.  
Students understand that the properties of operations learned with 
whole numbers in elementary apply to rational numbers. Those 
properties include the identity, commutative, associative and distributive 
properties and the multiplicative property of zero. 
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Students rewrite multiplication as division and division as multiplication 
and apply properties as needed. Students use the properties of 
operations, mathematical reasoning, and modeling to discover the rule 
for multiplying and dividing signed numbers. They should know facts such 
as: 

 
Students apply their knowledge of multiplication and division of rational 
numbers to describe real-world contexts and write products and 
quotients in an appropriate form. 
 
Using division and previous understandings of fractions and decimals.  
Students rewrite a fraction as a division problem or division problem as a 
fraction. Students use this knowledge to convert a fraction to a decimal, 
recognizing that the decimal will terminate or repeat. Students 
understand that when a decimal terminates or repeats, it is a rational 
number. 

 
 

___________________________________________________________ 

 

OCS Priority Standard:  NC.7.NS.3 
Apply and extend previous understandings of operations with fractions to add, subtract, multiply, and divide rational numbers.  
NC.7.NS.3 Solve real-world and mathematical problems involving numerical expressions with rational numbers using the four operations. 

Clarification Checking for Understanding 
Students solve multi-step problems using numerical expressions that 
involve addition, subtraction, multiplication, or division of rational 
numbers. This includes problems that involve complex fractions. It is 
important for students to know common expressions that have 
understood grouping symbols, such as the numerator or denominator of 
a fraction. For example, in  , the 4+5 has an understood grouping 
symbol so that when being evaluated, addition would be done before the 
division in this expression. 

The three seventh grade classes at Sunview Middle School collected the most 
box tops for a school fundraiser, and so they won a $600 prize to share among 
them. Mr. Aceves’ class collected 3,760 box tops, Mrs. Baca’s class collected 
2,301, and Mr. Canyon’s class collected 1,855. How should they divide the 
money so that each class gets the same fraction of the prize money as the 
fraction of the box tops that they collected? 
Taken from: Illustrative Mathematics “Sharing Prize Money”                                            
 

Supporting Standard:  NC.7.EE.3 
Solve real-world and mathematical problems using numerical and algebraic expressions, equations, and inequalities.  
NC.7.EE.3 Solve multi-step real-world and mathematical problems posed with rational numbers in algebraic expressions. 

 Apply properties of operations to calculate with positive and negative numbers in any form. 
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 Convert between different forms of a number and equivalent forms of the expression as appropriate. 
Clarification Checking for Understanding 

Students solve real-world and mathematical problems using a sequence of 
algebraic expressions. In these problems, students must express each step 
in the sequence using appropriate and corresponding variables. The 
student can then find the answer by evaluating each step in the sequence. 

 
The example above shows a problem that has a sequence of steps in which 
the answer to certain steps must be found first and substituted into the 
next expression to answer the question. While these problems can be 
answered using a purely arithmetic approach, to meet the expectation of 
this standard, students should write each step as an algebraic expression. 
Students may choose to write algebraic expressions as multi-variable 
equations. The use of variables to write algebraic expressions is what 
distinguished is standard from NC.7.NS.3. and supports the geometry 
standards NC.7.G.5 and NC.7.G.6. 
 
Students should be able to work with all rational numbers and 
expressions, converting to different forms, as needed, to find the answer. 
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Unit 4 

Algebraic Thinking: 
Expressions, Equations, and Inequalities  
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Unit 4: Algebraic Thinking: Expressions, Equations, and Inequalities 
Source: NCSCOS 6-8 Mathematics. Retrieved from: https://files.nc.gov/dpi/documents/curriculum/mathematics/scos/current/6-8.pdf  

OCS Priority Standard(s): Supporting Standard(s): 

NC.7.EE.1 
Apply properties of operations as strategies to: 

 Add, subtract, and expand linear expressions with rational 
coefficients. 

 Factor linear expression with an integer GCF. 
NC.7.EE.4 
Use variables to represent quantities to solve real-world or 
mathematical problems. 

a. Construct equations to solve problems by reasoning about the 
quantities. 

 Fluently solve multistep equations with the variable on 
one side, including those generated by word problems. 

 Compare an algebraic solution to an arithmetic solution, 
identifying the sequence of the operations used in each 
approach. 

 Interpret the solution in context. 
b. Construct inequalities to solve problems by reasoning about the 

quantities. 
 Fluently solve multi-step inequalities with the variable 

on one side, including those generated by word 
problems. 

 Compare an algebraic solution process for equations 
and an algebraic solution process for inequalities. 

 Graph the solution set of the inequality and interpret in 
context. 

NC.7.EE.2  
Understand that equivalent expressions can reveal real-world and mathematical 
relationships. Interpret the meaning of the parts of each expression in context. 

 

 

 

 



28 
 

Unit 4 Unpacking 
Source: NC DPI 7th Grade Math Unpacking Document Revised June 2022. Retrieved from https://www.dpi.nc.gov/nc-7th-grade-math-unpacking-rev-june-2022  
 

OCS Priority Standard:  NC.7.EE.1 
Use properties of operations to generate equivalent expressions.  
NC.7.EE.1 Apply properties of operations as strategies to: 

 Add, subtract, and expand linear expressions with rational coefficients. 
 Factor linear expression with an integer GCF. 

Clarification Checking for Understanding 
In 6th grade, students added, subtracted, and expanded expressions with 
positive rational coefficients and factored expressions with a positive 
integer GCF.  
 
Students are expected to rewrite expressions into equivalent forms by 
combining like terms, using the distributive property, and factoring. 
Students can show the created expression is equivalent to the original 
expression. In 7th grade, this is limited to: 

 adding and subtracting linear terms 
 distribution with the product of a rational number and a linear 

expression 
 factoring 

 

OCS Priority Standard:  NC.7.EE.4 
Solve real-world and mathematical problems using numerical and algebraic expressions, equations, and inequalities.  
NC.7.EE.4 Use variables to represent quantities to solve real-world or mathematical problems. 

a. Construct equations to solve problems by reasoning about the quantities. 
 Fluently solve multistep equations with the variable on one side, including those generated by word problems. 
 Compare an algebraic solution to an arithmetic solution, identifying the sequence of the operations used in each approach. 
 Interpret the solution in context. 

b. Construct inequalities to solve problems by reasoning about the quantities. 
 Fluently solve multi-step inequalities with the variable on one side, including those generated by word problems. 
 Compare an algebraic solution process for equations and an algebraic solution process for inequalities. 
 Graph the solution set of the inequality and interpret in context. 

Clarification Checking for Understanding 
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Students write and solve multistep one-variable equations and inequalities. 
In 7th grade, the variable will only be on one side of the equation or 
inequality. In 6th grade, students learned about the connection between an 
arithmetic approach, using only operations, to solve problems and an 
algebraic approach, using equations (see NC.6.EE.7). In 7th grade, students 
move from an arithmetic approach to develop an algebraic approach to 
solve equations and inequalities. Students describe the relationship 
between both approaches, paying particular attention to the sequence of 
steps in both approaches. 

 
 
The arithmetic approach is often the approach students use when they 
solve problems “in their head.” It is important for students to see that the 
arithmetic approach has the same steps as the algebraic approach. (See 
steps 2 and 3 above.) While there is nothing wrong with the arithmetic 
approach, as the problems become more complex, it becomes difficult to 
keep track of the details. The algebraic approach allows for a routine way of 
solving an equation once the equation is written. Generally, the more 
complex the equation, the more efficient the algebraic approach becomes. 
 
Students are expected to create multistep one variable equations and 
inequalities from a verbal representation and be able to describe the 
solution in the context of the problem. Students describe their reasoning 
for each step in the solving process. Students compare the solving process 
for equations to the solving process for inequalities. In addition, students 
use mathematical reasoning to explain the consequences of multiplying or 
dividing by negative numbers when solving inequalities. 

 
 

 

Supporting Standard:  NC.7.EE.2 
Use properties of operations to generate equivalent expressions.  
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NC.7.EE.2 Understand that equivalent expressions can reveal real-world and mathematical relationships. Interpret the meaning of the parts of each 
expression in context. 

Clarification Checking for Understanding 
Students understand that rewriting an expression into an equivalent form 
can provide additional information and insight into real-world and 
mathematical problems.  
In 6th grade, students used mathematical language to identify parts of an 
expression. In 7th grade, students are expected to interpret the parts of an 
expression, such as the coefficient, constant, term, and variable, based on 
the context of problem. 
 

 
 
It is important for students to see that rewriting an expression into the 
smallest length or “simplest” form is not always advantageous. 

A student was asked to find the area of the following rectangles. The 
student recorded the areas in the 
picture. 
 

 
 

a. The student claimed the area of the entire figure was 6𝑏 + 3𝑏. Is 
the student correct? 

b. Rewrite 6𝑏 +3𝑏 into equivalent forms that have meaning in this 
picture and explain. 
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Unit 5 
Proportional Reasoning: 

Percents and Statistical Examples 
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Unit 5: Proportional Reasoning: Percents and Statistical Examples 
Source: NCSCOS 6-8 Mathematics. Retrieved from: https://files.nc.gov/dpi/documents/curriculum/mathematics/scos/current/6-8.pdf  

OCS Priority Standard(s): Supporting Standard(s): 

NC.7.SP.2  
Generate multiple random samples (or simulated samples) of the same 
size to gauge the variation in estimates or predictions, and use this data 
to draw inferences about a population with an unknown characteristic of 
interest. 
NC.7.SP.3 
Recognize the role of variability when comparing two populations. 

a. Calculate the measure of variability of a data set and understand 
that it describes how the values of the data set vary with a single 
number. 

 Understand the mean absolute deviation of a data set is 
a measure of variability that describes the average 
distance that points within a data set are from the mean 
of the data set. 

 Understand that the range describes the spread of the 
entire data set. 

 Understand that the interquartile range describes the 
spread of the middle 50% of the data. 

b. Informally assess the difference between two data sets by 
examining the overlap and separation between the graphical 
representations of two data sets. 

NC.7.SP.1  
Understand that statistics can be used to gain information about a population by: 

 Recognizing that generalizations about a population from a sample are 
valid only if the sample is representative of that population. 

 Using random sampling to produce representative samples to support 
valid inferences. 

NC.7.SP.4  
Use measures of center and measures of variability for numerical data from 
random samples to draw comparative inferences about two populations. 
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Unit 5 Unpacking 
Source: NC DPI 7th Grade Math Unpacking Document Revised June 2022. Retrieved from https://www.dpi.nc.gov/nc-7th-grade-math-unpacking-rev-june-2022  
 

Supporting Standard:  NC.7.SP.1 
Use random sampling to draw inferences about a population.  
NC.7.SP.1 Understand that statistics can be used to gain information about a population by: 

 Recognizing that generalizations about a population from a sample are valid only if the sample is representative of that population. 
 Using random sampling to produce representative samples to support valid inferences. 

Clarification Checking for Understanding 
This standard is the introduction to random sampling and how samples can 
be used to gather information from the population from which they are 
drawn, given specific conditions. Drawing representative samples from the 
population of interest and randomization are two such conditions. 
 
Students know the difference between a population and a sample. They 
should understand that a sample is a subset of the population. Therefore, 
inferences can only be drawn if the sample is a subset AND representative of 
the population. Students should know that statistics are the summaries that 
we gather from samples and parameters reference the population. 
 
Secondly, students understand that randomization is a condition for drawing 
a valid sample. Randomization reduces bias in samples. Bias in sampling 
interferes with the validity of inferences made based on those samples. While 
students are NOT expected to name the different types of bias, they should 
be able to articulate how an invalid sampling technique violates 
randomization. 

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 three ways to select students to complete the 
survey. The three methods are listed below. Determine if each survey option 
would produce a random sample. If so, how do you know? If not, what 
condition have been violated? Explain. 
 

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

 
2. Survey the first 20 students that enter the lunchroom. 

 
3. Survey every 3rd student who gets off a bus. 

OCS Priority Standard:  NC.7.SP.2 
Use random sampling to draw inferences about a population.  
NC.7.SP.2 Generate multiple random samples (or simulated samples) of the same size to gauge the variation in estimates or predictions, and use this data to 
draw inferences about a population with an unknown characteristic of interest. 

Clarification Checking for Understanding 
This standard requires students to collect and use multiple samples of data to 
make generalizations about a population. This can be done through actual 
experimentation (i.e. gathering data from samples of the population) or 

Each student in a class selected a random sample of 25 marbles from a large 
jar of red and white marbles and then determined the proportion of red 
marbles in his or her sample. The proportion in one student’s sample was 
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simulation methods (i.e. flipping a fair coin to represent 1 of 2 equally likely 
outcomes). Students continue to focus on statistics as a tool for explaining 
variability. 
 
In 7th grade, students study induced variation from sampling methods 
(NC.7.SP.1) and the examination of chance processes (NC.7.SP.6, NC.7.SP.7). 
They continue analyzing natural variability within groups and between groups 
as they compare distinct populations (NC.7.SP.3, NC.7.SP.4). 

 
Students should understand there is variation in a measure from sample to 
sample collected from the same population and that a sample statistic 
estimates a population parameter. They should also understand that a 
distribution of sample statistics (i.e. means, proportions, or medians) of the 
same size created by re-sampling can be used to estimate a population 
parameter by using the center and variation of the distribution to estimate an 
interval that the population parameter is likely within. 
 
Technology is an appropriate tool to help students understand how a data 
distribution changes in relationship to the size of the sample or the number 
of samples collected. Illustrative Mathematics Valentine Marbles task 
illustrates this understanding. 

0.28. The two people sitting beside that student got sample proportions of 
0.36 and 0.24. Of the following, which gives the best explanation for the 
differences in the sample proportions?  

a. Sample proportions will generally differ from one random sample to 
another.  

b. Only one of the students knew the true proportion of red marbles. 
c. Two of the three students obtained bad samples.  
d. Two of the three students miscalculated the percentages. 

 
 
 
Below is a graph of a sampling distribution of 100 sample means of samples 
of size 25 from a sample of 199 NC high school student’s responses to the 
question, “About how many text messages did you send yesterday?” taken 
from the census@school (source: 
http://ww2.amstat.org/censusatschool/index.cfm ). The blue line represents 
the mean of the sampling distribution which is 111.4. 

 
 

a. What does the highlighted dot in the sampling distribution 
represent?  

b. Describe the shape, center, and spread of the sampling distribution 
based on its graph.  

c. Consider the center and spread of the distribution of sample means 
to estimate what the population mean is for NC high school 
students number of texts sent in a day. 
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OCS Priority Standard:  NC.7.SP.3 
Make informal inferences to compare two populations.  
NC.7.SP.3 Recognize the role of variability when comparing two populations. 

a. Calculate the measure of variability of a data set and understand that it describes how the values of the data set vary with a single number. 
 Understand the mean absolute deviation of a data set is a measure of variability that describes the average distance that points within a data 

set are from the mean of the data set. 
 Understand that the range describes the spread of the entire data set. 
 Understand that the interquartile range describes the spread of the middle 50% of the data. 

b. Informally assess the difference between two data sets by examining the overlap and separation between the graphical representations of two data 
sets. 

Clarification Checking for Understanding 
This standard extends the understanding of comparing different data displays 
of one set of data (NC.6.SP.4) to making comparisons of data sets of two 
distinct populations.  
 
Students will compute measures of variability (range, interquartile range, and 
mean absolute deviation) and compare the values for the two groups noting 
how larger values indicate more variability meaning the values are more 
spread out from the center of the distribution. Students understand that 
measures of variability are necessary to measure how far apart the centers of 
two different groups are to assess if they are significantly different or not. 
 
Students will compare two data sets visually by examining the degree of 
overlap and separation in the graphs of data distributions noting similarities 
and differences in the context of the data. 

The following data sets and boxplots represent the heights of players of a 
team from the WNBA and a team from the NBA, respectively. 
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Supporting Standard:  NC.7.SP.4 
Make informal inferences to compare two populations.  
NC.7.SP.4 Use measures of center and measures of variability for numerical data from random samples to draw comparative inferences about two 
populations. 

Clarification Checking for Understanding 
This standard focuses on the introduction of inference based on the 
comparisons of measures of center (NC.6.SP.5) and variability(NC.7.SP.3) of 
two distinct populations. Students are expected to compare two sets of data 
using measures of center and variability, noting which measure of center and 
variability are appropriate according to the shape of the distribution (i.e. 
mean and MAD for symmetric distributions and median and IQR for heavily 
skewed distributions). 
 
Students have previously determined which measure of center to use given 
the shape of a single data distribution (NC.6.SP.5); this understanding is 
further developed in comparing data from random samples in two 
populations and incorporates using measures of variability to measure the 
differences in the measures of center of two distributions. Students should 

Box plots are a good tool to use to visually compare range and IQR when 
comparing data sets. In general, no overlap in the IQR of data sets indicates 
that there is likely a significant difference in the centers. This meaning that 
the heights there is a significant difference in the heights of male and female 
professional basketball players. Explain how the graphical displays below 
confirm that NBA player heights are generally higher than WNBA heights. 
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know that both distributions must be symmetrical to use the mean and mean 
absolute deviation (MAD) to summarize the data; otherwise, they should use 
the median and interquartile range. 
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Unit 6 
Geometry: 

Solids, Triangles, and Angles 
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Unit 6: Geometry: Solids, Triangles, and Angles 
Source: NCSCOS 6-8 Mathematics. Retrieved from: https://files.nc.gov/dpi/documents/curriculum/mathematics/scos/current/6-8.pdf  

OCS Priority Standard(s): Supporting Standard(s): 

NC.7.G.5 
Use facts about supplementary, complementary, vertical, and adjacent 
angles in a multi-step problem to write and solve equations for an 
unknown angle in a figure. 
NC.7.G.6 
Solve real-world and mathematical problems involving: 
 Area and perimeter of two-dimensional objects composed of 

triangles, quadrilaterals, and polygons. 
 Volume and surface area of pyramids, prisms, or three-dimensional 

objects composed of cubes, pyramids, and right prisms. 

NC.7.G.2  
Understand the characteristics of angles and side lengths that create a unique 
triangle, more than one triangle or no triangle. Build triangles from three 
measures of angles and/or sides. 
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Unit 6 Unpacking 
Source: NC DPI 7th Grade Math Unpacking Document Revised June 2022. Retrieved from https://www.dpi.nc.gov/nc-7th-grade-math-unpacking-rev-june-2022  
 

Supporting Standard:  NC.7.G.2 
Draw, construct, and describe geometrical figures and describe the relationships between them.  
NC.7.G.2 Understand the characteristics of angles and side lengths that create a unique triangle, more than one triangle or no triangle. Build triangles from 
three measures of angles and/or sides. 

Clarification Checking for Understanding 
This standard focuses on the conditions that must be present for a triangle to 
be formed. Students should examine conditions for side lengths only, angle 
measurements only, and cases that include compositions of side lengths and 
angle measurements.  
 
Students use a variety of tools to explore multiple cases where triangles can or 
cannot be formed.  
 
Side Lengths.  
When determining side length characteristics for triangles, students begin to 
closely examine the two situations (no triangle or a unique triangle) that may 
arise in the formation of a triangle from 3 distinct line segments and the 
characteristics that determine when a triangle does or does not exist. 

 
 
Angle measures. When determining angle characteristics for triangles, 
students use a variety of tools to explore the cases where triangles may be 
formed noting cases where a triangle cannot be formed, and multiple triangles 
can be formed. This is where students “discover” that the angle measures have 
to sum to 180 to form a triangle. Note: Students ARE NOT expected to know 
the triangle sum theorem. Triangle Sum is presented in 8th grade. 

Will three sides of any length create a triangle? Explain how you know 
which will work.  
Possibilities to examine are: 
a. 13 cm, 5 cm, and 6 cm  
b. 3 cm, 3cm, and 3 cm  
c. 2 cm, 7 cm, 6 cm 
 
 
 
 
Draw a triangle with angles that are 60 degrees. Is this a unique triangle? 
Why or why not? 
 
 
 
 
 
Can a triangle have more than one obtuse angle? Explain your reasoning. 
 
 
 
 
 
Using appropriated tools, determine if it is possible to draw a triangle with 
a 90˚ angle and one leg that is 4 inches long and one leg that is 3 inches 
long? If so, draw one. Is there more than one such triangle? 
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Sides lengths and angle measures.  
In preparation for future study of congruence, students explore situations 
where they are given two sides and an angle of triangle, or two angles and a 
side of a triangle to determine whether a unique triangle can be formed. 

 
 
 
 
______________________________________________________ 
Draw an isosceles triangle with only one 80°angle and base angles of 50. 
Is this the only possibility or can another triangle be drawn that will meet 
these conditions? 

OCS Priority Standard:  NC.7.G.5 
Draw, construct, and describe geometrical figures and describe the relationships between them.  
NC.7.G.5 Use facts about supplementary, complementary, vertical, and adjacent angles in a multi-step problem to write and solve equations for an unknown 
angle in a figure. 

Clarification Checking for Understanding 
This standard focuses on angles formed by intersecting lines, vertical angles 
and adjacent angles, and their relationships. Students will examine patterns 
between these angles connecting them to vocabulary that defines their 
relationships. 

 

Use the diagram to complete the table with the measure of each labeled 
angle and your reasoning. 
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Students will use these relationships to build equations and solve multi-step 
problems (NC.7.EE.3, NC.7.EE.4). 
 

 

OCS Priority Standard:  NC.7.G.6 
Draw, construct, and describe geometrical figures and describe the relationships between them.  
NC.7.G.6 Solve real-world and mathematical problems involving: 

 Area and perimeter of two-dimensional objects composed of triangles, quadrilaterals, and polygons. 
 Volume and surface area of pyramids, prisms, or three-dimensional objects composed of cubes, pyramids, and right prisms. 

Clarification Checking for Understanding 
This standard focuses on extended work with composite shapes, area, 
perimeter, and volume from the elementary grades. Students continue to 
explore two- and 3-dimensional shapes.  

A triangle has an area of 6 square feet. The height is four feet. What is the 
length of the base? 
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Previously, they have calculated 
area and perimeter of shapes 
composed of rectangles and 
extend this learning to figures 
composed of triangles, 
quadrilaterals and polygons.  
 
Students will further extend their work with composite shape to include 
volume and surface area of prisms and pyramids. 
 
 
 
Volume of Right Prisms.  
Students have found the volume of right rectangular prisms 
with rectangular sides and bases in the elementary grades. 
They will extend this understanding to right prisms with 
polygonal bases composed of triangles, quadrilaterals and 
polygons. Students understand the height to be a multiple of 
the bases thus understanding the volume to be the product of 
the area of the base and the height. 
 
 
 
 
 
 
 
Volume of Pyramids  
Students recognize the volume relationship between 
pyramids and prisms with the same base area and 
height. Since it takes 3 pyramids to fill 1 prism, the 
volume of a pyramid is 1/3 the volume of a prism. 
 

 
 
 
 
 

 
 
 
 
The perimeter of the face of a cube is 16 in. What is the volume of the 
cube? 
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To find the volume of a pyramid, find the area of the base (B), multiply by the 
height (h) and then divide by three. 

 
 
Surface Area of Right Prisms.  
Students will build on their understanding of nets in 6th grade to develop 
understanding of surface area of prisms and pyramids. Students recognize that 
the lateral edges of a prism are rectangles and that the lateral edges of a 
pyramid are triangles. Students can then use what they know about area of 
triangles and rectangles from earlier grades to determine the area of the 
lateral edges and bases combined to find the surface area of the figure. 
Memorization of the formulas for surface area is not expected. Students 
should be using visualization to conceptualize surface area. 
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Unit 7 
Probability: 

Theoretical Probability, Experimental Probability, 
and Compound Events 
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Unit 7: Probability: Theoretical Probability, Experimental Probability, and Compound Events 
Source: NCSCOS 6-8 Mathematics. Retrieved from: https://files.nc.gov/dpi/documents/curriculum/mathematics/scos/current/6-8.pdf  

OCS Priority Standard(s): Supporting Standard(s): 

NC.7.SP.7 
Develop a probability model and use it to find probabilities of simple 
events. 

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

b. Develop a probability model (which may not be uniform) by 
repeatedly performing a chance process and observing 
frequencies in the data generated. 

c. Compare theoretical and experimental probabilities from a 
model to observed frequencies; if the agreement is not good, 
explain possible sources of the discrepancy. 

NC.7.SP.8 
Determine probabilities of compound events using organized lists, tables, 
tree diagrams, and simulation. 

a. 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. 

b. For an event described in everyday language, identify the 
outcomes in the sample space which compose the event, when 
the sample space is represented using organized lists, tables, and 
tree diagrams. 

c. Design and use a simulation to generate frequencies for 
compound events 

NC.7.SP.5  
Understand that the probability of a chance event is a number between 0 and 1 
that expresses the likelihood of the event occurring. 
NC.7.SP.6 Collect data to calculate the experimental probability of a chance 
event, observing its long-run relative frequency. Use this experimental probability 
to predict the approximate relative frequency. 
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Unit 7 Unpacking 
Source: NC DPI 7th Grade Math Unpacking Document Revised June 2022. Retrieved from https://www.dpi.nc.gov/nc-7th-grade-math-unpacking-rev-june-2022  
 

Supporting Standard:  NC.7.SP.5 
Investigate chance processes and develop, use and evaluate probability models.  
NC.7.SP.5 Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. 

Clarification Checking for Understanding 
This standard introduces students to probability associated with chance 
events. Students recognize that the probability of any single event can be 
expressed using terminology like impossible, unlikely, likely, or certain or as 
a number between 0 and 1, inclusive, with numbers closer to 1 indicating 
greater likelihood. 
 
Students understand that 
probabilities are expressed 
as ratios of the number of 
times that an event occurs to 
the total number of trials 
that are conducted. Students 
know that probabilities can 
be represented by a fraction, decimal, or a percent. Students should be able 
to describe the likelihood based on the proportion of successes for the 
event. Students also understand the relationship between an event and the 
compliment of the same event. 
 
Students understand the likelihood of simple events and the connection to 
the tool being used. 

The container below contains 2 gray, 1 white, and 4 black marbles. Without 
looking, if Eric chooses a marble from the container, will the probability be 
closer to 0 or to 1 that Eric will select a white marble? A gray marble? A black 
marble? Justify each of your predictions. 
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Students can use a variety of random experiments to perform simple 
probability experiments by hand to quantify and interpret likeliness of an 
event occurring. 
Supporting Standard:  NC.7.SP.6 
Investigate chance processes and develop, use and evaluate probability models.  
NC.7.SP.6 Collect data to calculate the experimental probability of a chance event, observing its long-run relative frequency. Use this experimental 
probability to predict the approximate relative frequency. 

Clarification Checking for Understanding 
The focus of this standard is on relative frequency, which is the observed 
proportion of successful outcomes compared to the total number of trials 
for chance events. This standard connects probability models to chance 
events related to sampling and sampling variability.  
 
Students recognize that individual experimental results may vary for each 
separate trial, which may also differ from the long run probability. 

This standard is intended to use experimentation to show that over a large 
number of trials that relative frequencies for experimental probabilities 
become closer to the theoretical probabilities.  
 

A bag contains 100 marbles, some red and some purple. Suppose a student, 
without looking, chooses a marble out of the bag, records the color, and then 
places that marble back in the bag. The student has recorded 9 red marbles 
and 11 purple marbles. Using these results, predict the number of red marbles 
in the bag. 
 
(Adapted from SREB publication Getting Students Ready for Algebra I: What Middle 
Grades Students Need to Know and Be Able to Do) 
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Students should make predictions before conducting the experiment, run 
trials of the experiment and refine their conjectures as they run additional 
trials. It is appropriate to use graphing calculators or computer simulation 
programs to collect large amounts of data on chance events.  
 
Additionally, digital software can be used to conduct a large number of 
trials. The following are examples of online simulators that can be used: 
 
http://www.shodor.org/interactivate/activities/Coin/ 
 
https://www.geogebra.org/m/LZbwMZtJ 
 

 
 

OCS Priority Standard:  NC.7.SP.7 
Investigate chance processes and develop, use and evaluate probability models.  
NC.7.SP.7 Develop a probability model and use it to find probabilities of simple events. 

a. Develop a uniform probability model by assigning equal probability to all outcomes and use the model to determine probabilities of events. 
b. Develop a probability model (which may not be uniform) by repeatedly performing a chance process and observing frequencies in the data 

generated. 
c. Compare theoretical and experimental probabilities from a model to observed frequencies; if the agreement is not good, explain possible sources of 

the discrepancy. 
Clarification Checking for Understanding 

This standard focuses on the development and understanding of a 
probability model. Students understand that the sample space and related 
probabilities define the probability model for a random circumstance. 
Students also understand the difference between uniform probability 
models (all outcomes have the same probability) and non-uniform 
probability models (outcomes with different probabilities). 

Robert’s mother lets him pick one candy from a bag. He can’t see the candies. 
The number of candies of each color in the bag 
is shown in the following graph. 
What is the probability that Robert will pick a 
red candy? Explain. 
A. 10%  
B. 20%  
C. 25%  
D. 50% 
PISA Mathematics Sample Task (2009) – Question 14.1 (Page 115) 
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Using theoretical probability, students predict frequencies of outcomes, 
then compare the theoretical and experimental probabilities from a model 
and explain possible sources of noted variation between the probabilities. 
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. 
Students should be provided with multiple opportunities to perform 
probability experiments and to compare the results to theoretical 
probabilities. Critical components of each experimental process: 

 Making predictions about the outcomes by applying the principles 
of theoretical probability; 

 Comparing the predictions to the outcomes of the experiments; 
 Replicating the experiment and continuing to compare results. 

 
Experiments can be conducted using technology or physical objects (i.e. bag pulls, 
spinners, number cubes, coin tosses, colored chips, etc.) 

 
 
 
 
 
 
 
 
 
Look at the shirt you are wearing today and determine how many buttons it 
has. Then complete the following table for all the members of your class. 
 

Suppose each student writes his or her name on an index card, and one card 
is selected randomly. a. What is the probability that the student whose card is 
selected is wearing a shirt with no buttons? b. What is the probability that the 
student whose card is selected is female and is wearing a shirt with two or 
fewer buttons? 

https://www.illustrativemathematics.org/content-standards/tasks/1022 

OCS Priority Standard:  NC.7.SP.8 
Investigate chance processes and develop, use and evaluate probability models.  
NC.7.SP.8 Determine probabilities of compound events using organized lists, tables, tree diagrams, and simulation. 

a. 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. 

b. For an event described in everyday language, identify the outcomes in the sample space which compose the event, when the sample space is 
represented using organized lists, tables, and tree diagrams. 
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c. Design and use a simulation to generate frequencies for compound events. 
Clarification Checking for Understanding 

This standard focuses on the use of organized lists or tables and tree 
diagrams to determine the probability of compound events. Therefore, 
students are expected to extend their understanding of simple events to 
that of compound events. They should compare and contrast simple and 
compound events both orally and in writing and draw on context to 
demonstrate their understanding. 

 
Students are also expected to know and understand how to determine the 
sample space of compound events and explain how the sample space is 
used to find the probability of compound events (with or without 
replacement).  
 
Additionally, students can design simulations to collect data for compound 
events to generate frequencies of compound events for the purpose of 
approximating probabilities of compound events. 

A fair coin will be tossed three times. What is the probability of getting two 
heads and one tail for the three tosses in any order? 
 
 
 
 
 
 
 
 
 

A. Show all possible arrangements of the letters in the word FRED using 
a tree diagram. 

B. If each of the letters is on a tile and drawn at random, what is the 
probability of drawing the letters F-R-E-D in that order? 

C. What is the probability that a “word” will have an F as the first letter? 
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HESS COGNITIVE RIGOR MATRIX (MATH-SCIENCE CRM): 
 

Revised Bloom’s Taxonomy Webb’s DOK Level 1 
Recall & Reproduction 

Webb’s DOK Level 2 
Skills & Concepts 

Webb’s DOK Level 3 
Strategic Thinking/Reasoning 

Webb’s DOK Level 4 
Extended Thinking 

Remember 

Retrieve knowledge from long-term 
memory, recognize, recall, locate, 
identify 

o Recall, observe, & recognize facts, 
principles, properties 

o Recall/ identify conversions among 
representations or numbers (e.g., 
customary and metric measures) 

Use these Hess CRM curricular examples with most mathematics 
or science assignments or assessments. 

Understand 

Construct meaning, clarify, paraphrase, 
represent, translate, illustrate, give ex- 
amples, classify, categorize, summarize, 
generalize, infer a logical conclusion), 
predict, compare/contrast, match like 
ideas, explain, construct models 

o Evaluate an expression 
o Locate points on a grid or number 

on number line 
o Solve a one-step problem 
o Represent math relationships in 

words, pictures, or symbols 
o Read, write, compare decimals in 

scientific notation 

o Specify and explain relationships (e.g., 
non-examples/examples; cause-effect) 

o Make and record observations 
o Explain steps followed 
o Summarize results or concepts 
o Make basic inferences or logical 

predictions from data/observations 
o Use models /diagrams to represent or 

explain mathematical concepts 
o Make and explain estimates 

o Use concepts to solve non-routine 
problems 

o Explain, generalize, or connect ideas 
using supporting evidence 

o Make and justify conjectures 
o Explain thinking/reasoning when more 

than one solution or approach is possible 
o Explain phenomena in terms of concepts 

o Relate mathematical or scientific concepts 
to other content areas, other domains, or 
other concepts 

o Develop generalizations of the results 
obtained and the strategies used (from 
investigation or readings) and apply them 
to new problem situations 

Apply 

Carry out or use a procedure in a 
given situation; carry out (apply to 
a familiar task), or use (apply) to an 
unfamiliar task 

o Follow simple procedures 
(recipe-type directions) 

o Calculate, measure, apply a rule 
(e.g., rounding) 

o Apply algorithm or formula 
(e.g., area, perimeter) 

o Solve linear equations 
o Make conversions among repre- 

sentations or numbers, or within 
and between customary and metric 
measures 

o Select a procedure according to criteria 
and perform it 

o Solve routine problem applying multiple 
concepts or decision points 

o Retrieve information from a table, graph, 
or figure and use it solve a problem 
requiring multiple steps 

o Translate between tables, graphs, words, 
and symbolic notations (e.g., graph data 
from a table) 

o Construct models given criteria 

o Design investigation for a specific purpose 
or research question 

o Conduct a designed investigation 
o Use concepts to solve non-routine 

problems 
o Use & show reasoning, planning, 

and evidence 
o Translate between problem & symbolic 

notation when not a direct translation 

o Select or devise approach among many 
alternatives to solve a problem 

o Conduct a project that specifies a problem, 
identifies solution paths, solves the 
problem, and reports results 

Analyze 

Break into constituent parts, determine 
how parts relate, differentiate between 
relevant-irrelevant, distinguish, focus, 
select, organize, outline, find coher- 
ence, deconstruct 

o Retrieve information from a table or 
graph to answer a question 

o Identify whether specific information 
is contained in graphic 
representations (e.g., table, graph, 
T-chart, diagram) 

o Identify a pattern/trend 

o Categorize, classify materials, data, figures 
based on characteristics 

o Organize or order data 
o Compare/ contrast figures or data 
o Select appropriate graph and organize & 

display data 
o Interpret data from a simple graph 
o Extend a pattern 

o Compare information within or across 
data sets or texts 

o Analyze and draw conclusions from 
data, citing evidence 

o Generalize a pattern 
o Interpret data from complex graph 
o Analyze similarities/differences between 

procedures or solutions 

o Analyze multiple sources of evidence 
o Analyze complex/abstract themes 
o Gather, analyze, and evaluate information 

Evaluate 

Make judgments based on criteria, 
check, detect inconsistencies or 
fallacies, judge, critique 

“UG” – unsubstantiated generalizations 
= stating an opinion without 
providing any support for it! 

 o Cite evidence and develop a logical 
argument for concepts or solutions 

o Describe, compare, and contrast 
solution methods 

o Verify reasonableness of results 

o Gather, analyze, & evaluate information 
to draw conclusions 

o Apply understanding in a novel way, 
provide argument or justification for the 
application 

Create 

Reorganize elements into new 
patterns/structures, generate, 
hypothesize, design, plan, produce 

o Brainstorm ideas, concepts, or 
perspectives related to a topic 

o Generate conjectures or hypotheses based 
on observations or prior knowledge and 
experience 

o Synthesize information within one 
data set, source, or text 

o Formulate an original problem given 
a situation 

o Develop a scientific/mathematical 
model for a complex situation 

o Synthesize information across multiple 
sources or texts 

o Design a mathematical model to inform 
and solve a practical or abstract situation 

Applying Webb’s Depth-of-Knowledge Levels to Bloom’s Cognitive Process Dimensions 
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