Grade 8 Target F
Domain, Target, Standards, DOK, Vertical Alignments, Achievement Levels,
Evidence Required, Vocabulary, Response Types, Materials, Attributes,
Question Types, and Question Banks (Examples)

Content Domain:Functions

Target F [s]: 8.F.B Use functions to model relationships between quantities.
Standards included in Target F: 8.F.B, 8.F.B.4, 8.F.B.5
Vertical Alignment

Achievement Level Descriptors

Evidence Required

Vocabulary

Response Types

Materials

Attributes

Claim 1: Concepts and Procedures (DOK 1, 2) Question Banks
Claim 4 Modeling and Data Analysis Question Banks

Content Domain:Functions

Target F [s]: 8.F.B Use functions to model relationships between quantities.

Standards included in Target F: 8.F.B, 8.F.B.4, 8.F.B.5

8.F.B Use functions to model relationships between quantities.

8.F.B.4 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.F.B.5 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.

Vertical Alignment
Related Grade 7 standards

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

7.RP.A.2 Recognize and represent proportional relationships between quantities.
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a. Decide whether two quantities are in a proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a coordinate plane, and observing whether the
graph is a straight line through the origin.

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

c. Represent proportional relationships by equations. For example, if total cost t is
proportional to the number n of items purchased at a constant price p, the relationship
between the total cost and the number of items can be expressed as t = pn.

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

Related Grade HS Standards
F—IF.B Interpret functions that arise in applications in terms of the context

F—IF.B.4 For a function that models a relationship between two quantities, interpret key features
of graphs and tables in terms of the quantities, and sketch graphs showing key features given a
verbal description of the relationship. Key features include: intercepts; intervals where the
function is increasing, decreasing, positive, or negative; relative maximums and minimums;
symmetries; end behavior; and periodicity.

F—IF.B.5 Relate the domain of a function to its graph and, where applicable, to the quantitative
relationship it describes. For example, if the function h(n) gives the number of person—hours it
takes to assemble n engines in a factory, then the positive integers would be an appropriate
domain for the function.

F—IF.B.6 Calculate and interpret the average rate of change of a function (presented
symbolically or as a table) over a specified interval. Estimate the rate of change from a graph.

Achievement Level Descriptors

Level 1 Students should be able to identify a function that models a linear relationship between
two quantities.

Level 2 Students should be able to construct a graph or table to represent a linear relationship
between two quantities, and should be able to find the rate of change in a linear relationship
represented by a graph or table. They should be able to analyze and describe a graph of a
linear function.

Level 3 Students should be able to construct a function to represent a linear relationship
between two quantities and a graph to represent verbally-described qualitative features, and
determine the rate of change and initial value of a function from a graph, a verbal description of
a relationship, or from two sets of x, y values given as coordinate pairs or displayed in a table.
They should be able to analyze a graph of a linear or nonlinear function to qualitatively describe
it.
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Level 4 Students should be able to 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.

Evidence Required

1. The student constructs a function to model a linear relationship between two quantities.

2. The student determines the rate of change and initial value of a function, either from a
description of a relationship or from two (x, y) values, including reading the rate of change
and/or the value of the function from a table or a graph.

3. The student interprets features of a linear function, such as rate of change and initial value, in
terms of the situation it models, its graph, or a table of values.

4. The student qualitatively describes the functional relationship between two quantities by
analyzing a graph (e.g., whether the function is increasing or decreasing, or whether the graph
is linear or nonlinear).

5. The student draws a graph that exhibits the qualitative features of a function that has been
described in writing.

Vocabulary

Function, slope, y—intercept, linear, nonlinear, rate of change, increasing, decreasing, constant,
interval, relation

Response Types
Equation/Numeric; Matching Tables; Multiple Choice, single correct response; Graphing

Materials
Graphs, equations, tables, written descriptions

Attributes
None

Claim 1: Concepts and Procedures (DOK 1, 2) Question Banks
Students can explain and apply mathematical concepts and carry out mathematical procedures
with precision and fluency.

Claim 1 8.F.B.4 DOK Level 2

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.
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Evidence Required
The student constructs a function to model a linear relationship between two quantities.

Question Type 1: The student is presented with a table of input and output values, a graph, or
a verbal statement that represents a linear function.

1. This table of values represents a linear function.
X y
2 -6

3 —B0.5
8 -9

Enter an equation in the form y = mx +b that represents the function.

2. This graph represents a linear function.

¥

Enter an equation in the form y = mx +b that represents the function.

3. A swimming pool with 1600 gallons of water is emptied at a constant rate of 300 gallons
every 2 hours.

Enter an equation in the form y = mx +b that represents the amount of water y, in gallons,
remaining in the pool after x hours.

Rubric: (1 point) Student enters the correct equation (e.g., y=—-0.5x =5; y=—4x+2; y=-150x
+1600). Response Type: Equation/Numeric

Claim 1 8.F.B.4 DOK Level 1
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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.

Evidence Required

The student determines the rate of change and initial value of a function, either from a
description of a relationship or from two (x, y) values, including reading the rate of change

and/or the value of the function from a table or a graph.

Question Type 1: The student is presented with a table of values or a graph and asked to
determine the rate of change or initial value.

1. In this table, y is a linear function of x.

Enter the rate of change of this function.
Rubric: (1 point) The student enters the correct rate of change (e.g., —5).
Response Type: Equation/Numeric

2. This table shows water level in a tank as a linear function of time.

Time (hr) Water Level (ft)
0 50
2 40
4 30
6 20

Enter the rate of change of the water level, in feet per hour.

Rubric: (1 point) The student enters the correct rate of change (e.g., —5).

These pages were adapted from open source documents available on the Smarter Balanced
Website: http://www.smarterbalanced.org/assessments/development/ August 2016



Response Type: Equation/Numeric

3. This graph shows water level in a tank as a linear function of time.
Water Tank level
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Enter the initial water level, in feet, of the water tank.

Rubric: (1 point) The student enters the correct initial value (e.g., 30). Note: Without other
information that points to a specific value on the graph, allow for a range of responses (e.g.,
29.5-30.5).

Response Type: Equation/Numeric
Claim 1 8.F.B.4 DOK Level 2

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.

Evidence Required

The student interprets the rate of change and the initial value of a linear function in terms of the
situation it models, its graph, or a table of values.

Question Type 1: The student is presented with a graph, table, or verbal description of a linear

function.

1. A swimming pool containing 1600 gallons of water is emptied at a constant rate of 300
gallons every 2 hours.
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Determine whether each statement about the amount of water in the pool is true. Select True or
False for each statement.

Statement True | False
The initial amount of water in the pool is
1600 gallons.

The amount of water in the pool decreases
by 150 gallons every 1 hour.

The amount of water in the pool at 3 hours
is 450 gallons.

Rubric: (1 point) Student determines each statement as being either true or false (e.g., T, T, F).
Response Type: Matching Tables

Claim 1 8.F.B.5 DOK Level 2

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.

Evidence Required

The student qualitatively describes the functional relationship between two quantities by
analyzing a graph (e.g., whether the function is increasing or decreasing, whether the graph is

linear or nonlinear).

Question Type 1: The student is presented with a graph of a function which contains linear
and/or nonlinear segments.

1. This graph shows the water temperature as a function of time.

Water Temperatures
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Based on the graph, determine whether each statement is true. Select True or False for each
statement.

Statement True | False
The water temperature is increasing
between hour 1 and hour 2.
The water temperature is increasing
between hour 3 and hour 4.
The water temperature is constant between
hour 0 and hour 1.

Rubric: (1 point) Student determines each statement as being either true or false (e.g., T, F, F).
Each statement is a sentence describing the behavior of the function.

Response Type: Matching Tables

Claim 1 8.F.B.5 DOK Level 2

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.

Evidence Required

The student draws a graph that exhibits the qualitative features of a function that has been
described in writing.

Question Type 1: The student is presented with a description of a context or a graph of a
function.

1. John is riding his bike.
He increases his speed for 30 seconds. He stays approximately the same speed for the next 20

seconds. He slows down to a stop during the last 15 seconds.

Select the graph that best represents John’s speed over time.
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Answer Choices: Each answer choice should be a graph that matches the verbal description.
Distractors should be incorrect graphs that do not match the verbal description.

Rubric: (1 point) The student selects the correct graph that represents John'’s speed over time
(e.g., A).

Response Type: Multiple Choice, single correct response

Claim 1 8.F.B.5 DOK Level 1
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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.

Evidence Required

The student draws a graph that exhibits the qualitative features of a function that has been
described in writing.

Question Type 1: The student is presented with a blank grid with x- and yaxes labeled and the
description of the context.

1. John is riding his bike.
He increases his speed for 30 seconds.
He stays at the same speed for the next 20 seconds.
He slows down to a stop during the last 15 seconds.

Use the Connect Line tool to draw a graph that represents John’s speed over time.

Interaction: The student uses Add Point and Connect Line tools to plot points in the coordinate
plane and connects the points with lines. Delete tool will also be provided.

Rubric: (1 point) The student correctly draws a graph that represents the relationship (e.g., see
below).
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Response Type: Graphing

Claim 4 Modeling and Data Analysis Question Banks
Claim Descriptors and Targets
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https://iowacore.gov/content/summative-assessment-mathematics

Students can analyze complex, real-world scenarios and can construct and use mathematical
models to interpret and solve problems.

Example 1

This graph shows the average number of words a child can say from birth to 36 months.

Number of Words
a Child Can Say
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Which statement is the most accurate description of the growth in the number of words a child
speaks based on the graph shown?
A. Children learn to say new words at a steady rate starting about 12 months of age.
B. Children are constantly learning to say new words from the moment they are born.
C. Children learn to say new words more slowly during their second year than during
their third year.
D. Children begin learning to say words around 24 months and stop learning to say new
words at 36 months.

Rubric: (1 point) The student chooses the best interpretation of the graph (C).

Response Type: Multiple Choice, single correct response

Example 2

Cory is buying copper for a construction project. He pays $1.85 per pound of copper for the first
100 pounds. He pays $1.75 per pound of copper for every pound over 100 pounds. Cory
calculated that it would cost $228.75 to purchase 125 pounds of copper. He wrote an equation
that allows him to determine the cost of copper for any number of pounds of copper over 100
pounds.
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His equation is in the form y = n(x — 100) + p where y is the amount of money, in dollars, Cory
pays for x total pounds of copper when x is greater than 100. What are his values for n and p?

Enter the value of n in the first response box.
Enter the value of p in the second response box.
Rubric: (1 point) The student enters the correct values for n and p (1.75 and 185).

Response Type: Equation/Numeric (Note: Label each response box n = [box], p = [box])

Example 3

Select all situations that can be modeled by the linear equation y = 2x + 5.
A. There are initially 5 rabbits on a farm. Each month thereafter the number of rabbits is
2 times the number in the month before. How many rabbits are there after x months?
B. Joe earns $2 for each magazine sale. He also earns $5 for each hour he spends
trying to sell magazines. How much money will he earn after selling magazines for x
hours?
C. Sandy charges $2 an hour for babysitting. Parents are charged $5 if they arrive home
later than scheduled. Assuming the parents arrived home late, how much money does
she earn for x hours?
D. The Reader’s Club is a members-only audio book rental store. There is a $2 sign-up
fee and a $5 per audio book rental fee. How much would Laney owe on her first visit if
she becomes a member and rents x audio books?
E. Andre is saving money for a new CD player. He began saving with a $5 gift and will
continue to save $2 each week.

How much money will he have saved at the end of x weeks?
Rubric: (1 point) The student identifies all situations modeled by the equation (C and E).
Response Type: Multiple Choice, multiple correct response

Example 4

The table shows the relationship between the average number of hours students studied for a
mathematics test and their average grade.
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Hours Average
Studied Grade
0 62
i 78
2 85
5 74

Which type of function is most likely to model these data?
A. linear function with positive rate of change
B. linear function with negative rate of change
C. non-linear function that decreases then increases
D. non-linear function that increases then decreases

Rubric: (1 point) The student recognized the function most likely to model the data (D).
Response Type: Multiple Choice, single correct response
Example 4

The relationship between Jack’s distance from home and the time since he left home is linear,
as shown in the table.

Time (hrs) | Distance (mi)
0 7:5
2 175
4 27.5

Based on the values in the table, determine whether each statement is true. Select True or
False for each statement.

Statement True | False
Jack’s initial distance from home is 7.5 miles.
Jack’s distance increases by 5 miles every 1 hour.
Jack'’s distance from home at 3 hours is 23.5 miles.

Rubric: (1 point) Student determines each statement as being either true or false (TTF).
Response Type: Matching Table
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