
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

8th Grade Math Fourth Quarter 

Unit 4: Linear Functions  
Topic C:  Patterns of Association in Bivariate Data 

Topic C uses linear functions to model the relationship between two quantitative variables as students move to the domain of Statistics and Probability.  Students make scatter plots 
based on data.  They also examine the patterns of their scatter plots or given scatter plots.  Students assess the fit of a linear model by judging the closeness of the data points to the 
line (8.SP.A.1, 8.SP.A.2).  Students use linear and nonlinear models to answer questions in context (8.SP.A.1, 8.SP.A.2).  They interpret the rate of change and the initial value in 
context (8.SP.A.3).  They use the equation of a linear function and its graph to make predictions.  Students also examine graphs of nonlinear functions and use nonlinear functions to 
model relationships that are nonlinear.  Students gain experience with the mathematical practice of “modeling with mathematics” (MP.4).  The unit concludes with students 
examining bivariate categorical data by using two-way tables to determine relative frequencies.  They use the relative frequencies calculated from tables to informally assess 
possible associations between two categorical variables (8.SP.A.4).  8.SP standards are used as applications to the work done with 8.F standards. 

Big Idea: 
• Written descriptions, tables, graphs, and equations are useful in representing and investigating relationships between varying quantities. 
• Different representations of the relationships between varying quantities may have different strengths and weaknesses. 
• Some data may be misleading based on representation. 

Essential 
Questions: 

• What relationships can be seen in bivariate data? 
• What conclusions can be drawn from data displayed on a graph? 
• What do the slope and -intercept of a line of best fit signify on a graph? 
• How can graphs, tables, or equations be used to predict data? 

Vocabulary Bivariate data, univariate data, scatter plot, line of best fit, clustering, outlier, positive/negative correlation, linear association, non-linear 
association, categorical data, numerical data, two-way table 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 SP 1 A. Investigate patterns of association in bivariate 
data 

Construct and interpret scatter plots for bivariate 
measurement data to investigate patterns of 
association between two quantities. Describe patterns 
such as clustering, outliers, positive or negative 
association, linear association, and nonlinear 
association. 

Explanation: 
Bivariate data refers to two-variable data, one to be graphed on the x-
axis and the other on the y-axis.  Students represent numerical data on 
a scatter plot, to examine relationships between variables.  They 
analyze scatter plots to determine if the relationship is linear (positive, 
negative association or no association) or non- linear. Students can use 
tools such as those at the National Center for Educational Statistics to 
create a graph or generate data sets.  
 

Eureka Math: 
Module 6 Lessons 6-12 
 
Big Ideas: 
Sections:  9.1, 9.2, 9.4 
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8.MP.2. Reason abstractly and quantitatively. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

(http://nces.ed.gov/nceskids/createagraph/default.aspx) 
Data can be expressed in years.  In these situations it is helpful for the 
years to be “converted” to 0, 1, 2, etc.  For example, the years of 1960, 
1970, and 1980 could be represented as 0 (for 1960), 10 (for 1970) and 
20 (for 1980). 
 
Students recognize that points may be away from the other points 
(outliers) and have an effect on the linear model.  Note:  Use of the 
formula to identify outliers is not expected at this level. 
 
Students recognize that not all data will have a linear association.  
Some associations will be non-linear as in the example below: 
 

 
 
Examples: 

• Data for 10 students’ Math and Science scores are provided in 
the chart. Create a scatter plot to represent the data  and then 
describe the association between the Math and Science 
scores. 
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Solution: This data has a positive association. 
 

• Data for 10 students’ Math scores and the distance they live 
from school are provided in the table below.  Create a scatter 
plot to represent the data and then describe the association 
between the Math scores and the distance they live from 
school. 

 
Solution: There is no association between the math score and 
the distance a student lives from school. 

 
• Data from a local fast food restaurant is provided showing the 

number of staff members and the average time for filling an 
order are provided in the table below. Create a scatter plot to 
represent the data and then describe the association between 
the number of staff and the average time for filling an order. 

 
Solution: There is a positive association. 

 
• The chart below lists the life expectancy in years for people in 

the United States every five years from 1970 to 2005. What 
would you expect the life expectancy of a person in the United 
States to be in 2010, 2015, and 2020 based upon this data? 
Explain how you determined your values. 

 
 

Solution: Answers will vary. 
 

• The scatter plot below was constructed using data on length 
in inches (𝑥𝑥) and weight in pounds (𝑦𝑦) for a sample of 
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alligators.  Write a few sentences describing the relationship 
between weight and length for these alligators.  Are there any 
noticeable clusters or outliers? 

 
Solution: 
Answers will vary.  Possible response:  There appears to be a 
positive relationship between length and weight, but the 
relationship is not linear.  Weight tends to increase as length 
increases.  There are three observations that stand out as 
outliers.  These correspond to alligators that are much bigger 
in terms of both length and weight than the other alligators in 
the sample.  Without these three alligators, the relationship 
between length and weight would look linear.  It might be 
possible to use a line to model the relationship between 
weight and length for alligators that have lengths of less than 
100 inches.  
 

8 SP 2 A. Investigate patterns of association in bivariate 
data 

Know that straight lines are widely used to model 
relationships between two quantitative variables. For 
scatter plots that suggest a linear association, 
informally fit a straight line, and informally assess the 

Explanation: 
Students understand that a straight line can represent a scatter plot 
with linear association.  The most appropriate linear model is the line 
that comes closest to most data points.  The use of linear regression is 
not expected.  If there is a linear relationship, students draw a linear 
model.  Given a linear model, students write an equation. 
 

Eureka Math: 
Module 6 Lessons 6-12 
 
Big Ideas: 
Sections:  9.2 
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model fit by judging the closeness of the data points to 
the line. 
 
8.MP.2. Reason abstractly and quantitatively. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Examples: 
• The capacity of the fuel tank in a car is 13.5 gallons. The table 

below shows the number of miles traveled and how many 
gallons of gas are left in the tank. Describe the relationship 
between the variables. If the data is linear, determine a line of 
best fit. Do you think the line represents a good fit for the 
data set? Why or why not? What is the average fuel efficiency 
of the car in miles per gallon? 

 
 

 
8 SP 3 A. Investigate patterns of association in bivariate 

data 

Use the equation of a linear model to solve problems in 
the context of bivariate measurement data, 
interpreting the slope and intercept. For example, in a 
linear model for a biology experiment, interpret a slope 
of 1.5 cm/hr as meaning that an additional hour of 
sunlight each day is associated with an additional 1.5 
cm in mature plant height. 

8.MP.2. Reason abstractly and quantitatively. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

Explanation: 
Linear models can be represented with a linear equation.  Students 
interpret the slope and y-intercept of the line in the context of the 
problem.  
 
Examples: 
 

• Given the following data from students’ math scores and 
absences 

                                                       

Eureka Math: 
Module 6 Lessons 6-12 
 
Big Ideas: 
Sections:  9.2 
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o Create a scatter plot that represents the data. 
o Draw a linear model paying attention to the 

closeness of the data points on either side of the line.   
o From the linear model, determine an approximate 

linear equation that models the given data 
o What does the slope and y-intercept represent in the 

context of the problem? 
o Use your prediction equation to predict the math 

score of a student with 4 absences.  How does this 
prediction compare to the line of best fit? 

 
Solution: 

a)                                                               b) 

             
 
            c) 

                  
 

d)  Students should recognize that 95 represents the y-intercept 
and -25/3 represents the slope of the line.  In the context of the 
problem, the y-intercept represents the math score a student with 
0 absences could expect.  The slope indicates that the math scores 
decreased 25 points for every 3 absences. 
 
e)  A student with 4 absences should expect to receive a math 
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score of about 62. This point would fall on the line. 
 

• The following scatter plot shows the burn time for candles of 
various weights.   

o Draw a line of best fit on the scatter plot. 
o Write an equation for the line of best fit you drew. 
o Explain the meaning of the slope and y-intercept in 

the context of the problem. 
o Use your prediction equation to predict the burn 

time for a candle that weighs 40 ounces. 
o If the candle burns out at 500 hours, predict how 

much the candle weighs. 
o What do you think would happen if we changed the 

graph above so that the burn time was on the x-axis 
and weight was on the y-axis?  Would our data still 
resemble a line?  What would happen to the slope 
and y-intercept of the line of best fit? 

 
Solution:  Answer will vary. 

8 SP 4 A. Investigate patterns of association in bivariate 
data 

Understand that patterns of association can also be 

Explanation: 
Students understand that a two-way table provides a way to organize 
data between two categorical variables.  Data for both categories 

Eureka Math: 
Module 6 Lessons 13-14 
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seen in bivariate categorical data by displaying 
frequencies and relative frequencies in a two-way 
table. 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 between the two variables. For example, 
collect data from students in your class on whether or 
not they have a curfew on school nights and whether or 
not they have assigned chores at home. Is there 
evidence that those who have a curfew also tend to 
have chores? 

8.MP.2. Reason abstractly and quantitatively. 
8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 

needs to be collected from each subject. Students calculate the relative 
frequencies to describe associations. 
 
Examples: 

• Twenty-five students were surveyed and asked if they 
received an allowance and if they did chores.  The table below 
summarizes their responses. 

         
 

Of the students who do chores, what percent do not receive 
an allowance? 

 
Solution:  5 of the 20 students who do chores do not receive 
an allowance, which is 25% 

 
• The table illustrates the results when 100 students were asked 

the survey questions: “Do you have a curfew?” and “Do you 
have assigned chores?”  Is there evidence that those who 
have a curfew also tend to have chores? 
 

                                
 

Solution: Of the students who answered that they had a 
curfew, 40 had chores and 10 did not. Of the students who 
answered they did not have a curfew, 10 had chores and 40 
did not. From this sample, there appears to be a positive 
correlation between having a curfew and having chores. 
 

Big Ideas: 
Sections:  9.3 
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• Suppose a sample of 400 participants (teachers and student) 
was randomly selected from the middle schools and high 
schools in a large city.  These participants responded to the 
question: 

o Which type of move do you prefer to watch? 
 Action 
 Drama 
 Science Fiction 
 Comedy 

Movie preference and status (teacher/student) was recorded 
for each participant.  The results of the survey are summarized 
in the table below.   
 

 
 
• Two variables were recorded.  Are these variables 

categorical or numerical? 
Solution:  Both variables are categorical. 
 

• Create a row relative frequency table for the data. 
Solution: 

 
 

• Is a participant’s status related to what type of movie he 
or she would prefer to watch?  Why or why not? 
Solution:  No, because teachers are just as likely to prefer 
each movie type as students are, based on the row 
relative frequencies. 
 

• Is there an association between the two variables? 
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Solution:  There is no association between the two 
variables because the row relative frequencies for each 
movie type are the same for both the teacher and student 
rows.  No association means that knowing the value of 
one variable does not tell you anything about the value of 
the other variable. 
 

• Create a column relative frequency table for the data. 

 
 

• What do you notice about the column relative 
frequencies for the four columns? 
Solution:  The column relative frequencies are equal for 
all four columns. 
 

• What would you conclude about association based on the 
column relative frequencies? 
Solution:  Because the column relative frequencies are the 
same for all four columns, we would conclude that there 
is no association between movie preference and status 
(teacher/student). 
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8th Grade Math Fourth Quarter 

Unit 5: Geometry 
Topic A:  Volume 

In Topic A, students apply their knowledge of volume from previous grade levels (5.MD.C.3, 5.MD.C.5) to the learning of the volume formulas for cones, cylinders, and spheres 
(8.G.C.9).  First, students are reminded of what they already know about volume, that volume is always a positive number that describes the hollowed out portion of a solid figure 
that can be filled with water.  Next, students use what they learned about the area of circles (7.G.B.4) to determine the volume formulas of cones and cylinders.  In each case, 
physical models will be used to explain the formulas, first with a cylinder seen as a stack of circular disks that provide the height of the cylinder.  Students consider the total area of 
the disks in three dimensions understanding it as volume of a cylinder.  Next, students make predictions about the volume of a cone that has the same dimensions as a cylinder.  A 
demonstration shows students that the volume of a cone is one-third the volume of a cylinder with the same dimension.  Next, students compare the volume of a sphere to its 
circumscribing cylinder (i.e., the cylinder of dimensions that touches the sphere at points, but does not cut off any part of it).  Students learn that the formula for the volume of a 
sphere is two-thirds the volume of the cylinder that fits tightly around it.  Students extend what they learned in Grade 7 (7.G.B.6) about how to solve real-world and mathematical 
problems related to volume from simple solids to include problems that require the formulas for cones, cylinders, and spheres.  The Pythagorean Theorem is revisited in this unit as 
students solve real-world problems pertaining to solids. 

Big Idea: 
• Functions are used to represent volumes of solids. 
• Three-dimensional objects with curved surfaces can be described, classified, and analyzed by their attributes. These attributes are useful in solving 

problems involving or modeled by these objects. 

Essential 
Questions: 

• How do we determine the volume of objects with curved surfaces? 
• What attributes of three-dimensional objects are important to be able to measure and quantify?  Why? 

Vocabulary volume, cylinder, cone, sphere 

G
rade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 G 7 B. Understand and apply the Pythagorean 
Theorem 

Apply the Pythagorean Theorem to determine 
unknown side lengths in right triangles in real-world 
and mathematical problems in two and 
three dimensions. 

8.MP.1. Make sense of problems and persevere in 
solving them. 

Explanation: 
Through authentic experiences and exploration, students should use 
the Pythagorean Theorem to solve problems.  Problems should include 
both mathematical and real-world contexts.  Students should be 
familiar with the common Pythagorean triplets. 
 
Examples: 

• Find the length of d in the figure to the right if a = 8 in., b = 3 
in. and c = 4in. 

Eureka Math: 
Module 7 Lesson 19-22 
 
Big Ideas: 
Sections:  7.3, 7.5 
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8.MP.2. Reason abstractly and quantitatively. 

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 

 
Solution: 
First find the distance of the hypotenuse of the triangle 
formed with legs a and b. 

                                     

                                          
 

The √73 is the length of the base of a triangle with c as the 
other leg and d is the hypotenuse.  To find the length of d: 
 

                                                
 

• What is the volume of the cone shown below? 
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Solution: 

                 
• What is the volume of the sphere shown below? 

 

                      
Solution: 
Let r represent the radius of the sphere.   
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The volume of the sphere is approximately 11847.69 cm3. 
  

8 G 9 C. Solve real-world and mathematical problems 
involving volume of cylinders, cones, and spheres 

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

8.MP.1. Make sense of problems and persevere in 
solving them. 
8.MP.2. Reason abstractly and quantitatively. 
8.MP.3. Construct viable arguments and critique the 
reasoning of others. 
8.MP.4. Model with mathematics. 
8.MP.5. Use appropriate tools strategically. 
8.MP.6. Attend to precision. 
8.MP.7. Look for and make use of structure. 
8.MP.8. Look for and express regularity in repeated 
reasoning 

Explanation: 
“Know the formula” does not mean memorization of the formula.  To 
“know” means to have an understanding of why the formula works 
and how the formula relates to the measure (volume) and the figure.  
This understanding should be for all students. 
 
Students build on understandings of circles and volume from 7th grade 
to find the volume of cylinders, finding the area of the base 𝜋𝜋𝑟𝑟2 and 
multiplying by the number of layers (the height). 

 
 
To motivate the formula of the volume of a cone, use cylinders and 
cones with the same base and height.  Fill he cone with rice or water 
and pour into the cylinder.  Students will discover/experience that 3 
cones full are needed to fill the cylinder.  This non-mathematical 
derivation of the formula for the volume of a cone, V = 1/3πr2h, will 
help most students remember the formula. 
Students understand that the volume of a cylinder is 3 times the 
volume of a cone having the same base area and height or that the 
volume of a cone is 1/3 the volume of a cylinder having the same base 
area and height. 
 

                    
 
A sphere can be enclosed with a cylinder, which has the same radius 
and height of the sphere (Note:  the height of the cylinder is twice the 
radius of the sphere)                                             

Eureka Math: 
Module 5 Lesson 9-11 
Module 7 Lesson 19-22 
 
Big Ideas: 
Sections:  7.3, 7.5 
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If the sphere is flattened, it will fill 2/3 of the cylinder.  Based on this 
model, students understand that the volume of a sphere is 2/3 the 
volume of a cylinder with the same radius and height.  The height of 
the cylinder is the same as the diameter of the sphere or 2𝑟𝑟.  Using this 
information, the formula for the volume of the sphere can be derived 
in the following way: 
 

 
 
A video that illustrates the volume of a sphere can be found at: 
http://www.youtube.com/watch?v=aLyQddyY8ik 
 
Students should experience many types of real-world applications 
using these formulas.  They should be expected to explain and justify 
their solutions. 
 
Examples: 
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• 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. 
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• Approximately, how much air would be needed to fill a soccer 
ball with a radius of 14 cm? 

                     
• Which of the two figures below has the greater volume?  

Justify your answer. 
 

 
The volume of the cone is 
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The volume of the sphere is  

 
 
The volume of the sphere is larger than the volume of the 
cone. 
 

• Find the volume of the truncated cone. 
 

 
 

Solution: 
Let x represent the height of the small cone that was 
removed.  Setting up a proportion yields: 
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Subtracting the volume of the small cone from the volume of 
the large cone: 
 

                    
The difference of these volumes gives the volume of the 
truncated cone which is 336π cm3. 
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