
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

8th Grade Math Fourth Quarter 

Unit 5: Linear Functions (6 weeks) 
Topic A:  Modeling Linear Relationships 

In Grades 6 and 7, students worked with data involving a single variable.  In Unit 5, students are introduced to bivariate data.  Students return to linear functions in the 
context of statistics and probability as bivariate data provides support in the use of linear functions.  In this unit, students will investigate bivariate categorical and numerical data. 
The work with categorical data connects with students’ prior work with proportional relationships and rational numbers; the work with numerical data builds on students’ learning 
from earlier units around linear functions and modeling. This unit is important in setting a foundation for students’ work in algebra in Grade 9.  

In Grade 7, students studied numerical measures of center and spread and terms such as cluster, peak, gap, symmetry, skew, and outlier. Earlier grades view statistical reasoning as 
a four-step process, which included formulating the question, designing a plan to collect data, analyzing the data, and interpreting the results. Then students moved into producing 
data including the need of an efficient plan for collecting data and understanding what qualifies as a reasonable answer. Students also learned probability and mean absolute 
deviation. The Grade 8 discussions of slope and y-intercept will directly impact the study of the line of best fit.   

In this unit, students use their understanding of functions to model the possible relationships of bivariate data.  Topic A begins to examine the relationship between two variables 
using linear functions (8.F.B.4).  Linear functions are connected to a context, using the initial value and slope as a rate of change to interpret the context.  Students represent linear 
functions by using tables and graphs and by specifying rate of change and initial value.  Slope is also interpreted as an indication of whether the function is increasing or decreasing 
and as an indication of the steepness of the graph of the linear function (8.F.B.5).  Nonlinear functions are explored by examining nonlinear graphs and verbal descriptions of 
nonlinear behavior.  

Big Idea: 
• Written descriptions, tables, graphs, and equations are useful in representing and investigating relationships between varying quantities. 
• Linear functions may be used to represent and generalize real situations. 
• Slope and y-intercept are keys to solving real problems involving linear relationship models of data. 

Essential 
Questions: 

• What conclusions can be drawn from data displayed on a graph? 
• What do the rate of change and initial value of a linear function tell you about the real-world situation? 
• How can a graph be used to describe the functional relationship between two quantities? 

Vocabulary linear function, qualitative, slope-intercept form, slope, y-intercept, rate of change, independent variable, dependent variable, increasing, 
decreasing 

Grade 

Dom
ain 

Standard 

AZ College and Career Readiness Standards Explanations & Examples Resources 

8 F 4 B. Use functions to model relationships Explanation: 
The foundation for this standard occurred in Unit 4 (8.EE.B.6) when 

Eureka Math: 
Module 6 Lessons 1-3 
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between quantities 
Construct a function to model a linear relationship 
between two quantities. Determine the rate of change 
and initial value of the function from a description of a 
relationship or from two (x, y) values, including reading 
these from a table or from a graph. Interpret the rate of 
change and initial value of a linear function in terms of 
the situation it models, and in terms of its graph or a 
table of values. 

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. 

students wrote equations of lines given the graph and/or 
characteristics of the linear equation.  In this unit, students construct a 
function to model a linear relationship between two quantities.   
 
Students identify the rate of change (slope) and initial value (y-
intercept) from tables, graphs, equations or verbal descriptions to 
write a function (linear equation).   Students understand that the 
equation represents the relationship between the x-value and the y-
value; what math operations are performed with the x-value to give 
the y-value. Slopes could be undefined slopes or zero slopes. 
 
Tables: 
Students recognize that in a table the y-intercept is the y-value when x 
is equal to 0.  The slope can be determined by finding the ratio y/x 
between the change in two y-values and the change between the two 
corresponding x-values. 
 

• Example  
Write an equation that models the linear relationship in the 
table below. 

                                          
 

Solution:   
The y-intercept in the table below would be (0, 2).  The 
distance between 8 and -1 is 9 in a negative direction (-9); the 
distance between -2 and 1 is 3 in a positive direction.  The 
slope is the ratio of rise to run or  ∆y/∆x or −9/3 = -3.  The 
equation would be y = -3x + 2 

 
Graphs: 
Using graphs, students identify the y-intercept as the point where the 
line crosses the y-axis and the slope as the rise/run. 
 

• Example: 

 
Big Ideas: 
Sections:  4.6,4.7, 6.3 
 
Note:  The foundation for 
this standard was 
presented in Unit 3 
(8.EE.B.6) at the 
beginning of third quarter 
in relation to linear 
equations.  (Module 4 
Lesson 20-23) 
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Write an equation that models the linear relationship in the 
graph below. 

                                      
 

 
Equations: 
In a linear equation the coefficient of x is the slope and the constant is 
the y-intercept.  Students need to be given the equations in formats 
other than y = mx + b, such as y = ax + b (format from graphing 
calculator), y = b + mx (often the format from contextual situations), 
etc. 
 
Point and Slope: 
Students write equations to model lines that pass through a given 
point with the given slope.  
 

• Example: 
A line has a zero slope and passes through the point (-5, 4).  
What is the equation of the line? 
 
Solution:  y = 4 

 
• Example: 

Write an equation for the line that has a slope of ½ and passes 
though the point (-2, 5) 
 
Solution:  y = ½ x + 6 
Students could multiply the slope ½ by the x-coordinate -2 to 
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get -1.  Six (6) would need to be added to get to 5, which gives 
the linear equation. 

 
Students also write equations given two ordered pairs. Note that 
point-slope form is not an expectation at this level. Students use the 
slope and y-intercepts to write a linear function in the form y = mx +b. 
 
Contextual Situations: 
In contextual situations, the y-intercept is generally the starting value 
or the value in the situation when the independent variable is 0.  The 
slope is the rate of change that occurs in the problem.  Rates of change 
can often occur over 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). 
 

• Example: 
The company charges $45 a day for the car as well as charging 
a one-time $25 fee for the car’s navigation system (GPS).  
Write an expression for the cost in dollars, c, as a function of 
the number of days, d, the car was rented. 

 
Solution:  C = 45d + 25 
Students might write the equation c = 45d + 25 using the 
verbal description or by first making a table.  
 

Days (d) Cost (c) in dollars 
1 70 
2 115 
3 160 
4 205 

 
 
Students interpret the rate of change and the y-intercept in the context 
of the problem.  In Example 3, the rate of change is 45 (the cost of 
renting the car) and that initial cost (the first day charge) also includes 
paying for the navigation system.  Classroom discussion about one-
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time fees vs. recurrent fees will help students model contextual 
situations. 
 

• Example: 
When scuba divers come back to the surface of the water, 
they need to be careful not to ascend too quickly. Divers 
should not come to the surface more quickly than a rate of 
0.75 ft per second. If the divers start at a depth of 100 feet, 
the equation d = 0.75t – 100 shows the relationship between 
the time of the ascent in seconds (t) and the distance from the 
surface in feet (d). 

o Will they be at the surface in 5 minutes? How long 
will it take the divers to surface from their dive? 

o Make a table of values showing several times and the 
corresponding distance of the divers from the 
surface. Explain what your table shows. How do the 
values in the table relate to your equation? 

 
8 F 5 B. Use functions to model relationships 

between quantities 
Describe qualitatively the functional relationship 
between two quantities by analyzing a graph (e.g., 
where the function is increasing or decreasing, linear or 
nonlinear). Sketch a graph that exhibits the qualitative 
features of a function that has been described verbally. 

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. 
 

Explanation: 
Given a verbal description of a situation, students sketch a graph to 
model that situation.  Given a graph of a situation, students provide a 
verbal description of the situation. 
 
Examples: 

• The graph below shows John’s trip to school.  He walks to his 
friend Sam’s house and, together, they ride a bus to school.  
The bus stops once before arriving at school.  Describe how 
each part A – E of the graph relates to the story. 

Eureka Math: 
Module 6 Lessons 4-5 
 
Big Ideas: 
Sections:  6.5 
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Solution: 
A John is walking to Sam’s house at a constant rate. 
B John gets to Sam’s house and is waiting for the bus. 
C John and Sam are riding the bus to school.  The bus is 
moving at a constant rate, faster than John’s walking rate. 
D The bus stops. 
E  The bus resumes at the same rate as in part C. 

 
• Describe the graph of the function between x = 2 and x = 5? 

      
 

• The relationship between Jameson’s account balance and 
time is modeled by the graph below. 

o Write a story that models the situation represented 
by the graph. 

o When is the function represented by the graph 
increasing?  How does this relate to your story? 

o When is the function represented by the graph 
decreasing?  How does this relate to your story? 
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Solution: 
Answers will vary.  However, the graph increases between 6 
and 9 days and the graph decreases between 9 and 14 days. 
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8th Grade Math Fourth Quarter 

Unit 5: Linear Functions  
Topic B:  Patterns of Association in Bivariate Data 

Topic B 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 

Grade 

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. 

8.MP.2. Reason abstractly and quantitatively. 

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.  
 
(http://nces.ed.gov/nceskids/createagraph/default.aspx) 

Eureka Math: 
Module 6 Lessons 6-12 
 
Big Ideas: 
Sections:  9.1, 9.2, 9.4 
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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. 

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. 

 
Solution: This data has a positive association. 
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• 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 (𝑥) and weight in pounds (𝑦) for a sample of 
alligators.  Write a few sentences describing the relationship 
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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 
model fit by judging the closeness of the data points to 

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. 
 
Examples: 

Eureka Math: 
Module 6 Lessons 6-12 
 
Big Ideas: 
Sections:  9.2 
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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. 

• 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 
score of about 62. This point would fall on the line. 
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• 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 
seen in bivariate categorical data by displaying 

Explanation: 
Students understand that a two-way table provides a way to organize 
data between two categorical variables.  Data for both categories 
needs to be collected from each subject. Students calculate the relative 

Eureka Math: 
Module 6 Lessons 13-14 
 
Big Ideas: 
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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. 

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. 
 

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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