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Mathematics | Grade 8 
 
In Grade 8, instructional time should focus on three critical areas: (1) formulating and reasoning 
about expressions and equations, including modeling an association in bivariate data with a 
linear equation, and solving linear equations and systems of linear equations; (2) grasping the 
concept of a function and using functions to describe quantitative relationships; (3) analyzing 
two- and three-dimensional space and figures using distance, angle, similarity, and congruence, 
and understanding and applying the Pythagorean Theorem. 
 

(1) Students use linear equations and systems of linear equations to represent, analyze, and solve a 
variety of problems. Students recognize equations for proportions (y/x = m or y = mx) as special linear 
equations (y = mx + b), understanding that the constant of proportionality (m) is the slope, and the graphs 
are lines through the origin. They understand that the slope (m) of a line is a constant rate of change, so 
that if the input or x-coordinate changes by an amount A, the output or y-coordinate changes by the 
amount m·A. Students also use a linear equation to describe the association between two quantities in 
bivariate data (such as arm span vs. height for students in a classroom). At this grade, fitting the model, 
and assessing its fit to the data are done informally. Interpreting the model in the context of the data 
requires students to express a relationship between the two quantities in question and to interpret 
components of the relationship (such as slope and y-intercept) in terms of the situation. 
 
Students strategically choose and efficiently implement procedures to solve linear equations in one 
variable, understanding that when they use the properties of equality and the concept of logical 
equivalence, they maintain the solutions of the original equation. Students solve systems of two linear 
equations in two variables and relate the systems to pairs of lines in the plane; these intersect, are 
parallel, or are the same line. Students use linear equations, systems of linear equations, linear functions, 
and their understanding of slope of a line to analyze situations and solve problems. 

 
(2) Students grasp the concept of a function as a rule that assigns to each input exactly one output. They 
understand that functions describe situations where one quantity determines another. They can translate 
among representations and partial representations of functions (noting that tabular and graphical 
representations may be partial representations), and they describe how aspects of the function are 
reflected in the different representations. 

 
(3) Students use ideas about distance and angles, how they behave under translations, rotations, 
reflections, and dilations, and ideas about congruence and similarity to describe and analyze two-
dimensional figures and to solve problems. Students show that the sum of the angles in a triangle is the 
angle formed by a straight line, and that various configurations of lines give rise to similar triangles 
because of the angles created when a transversal cuts parallel lines. Students understand the statement 
of the Pythagorean Theorem and its converse, and can explain why the Pythagorean Theorem holds, for 
example, by decomposing a square in two different ways. They apply the Pythagorean Theorem to find 
distances between points on the coordinate plane, to find lengths, and to analyze polygons. Students 
complete their work on volume by solving problems involving cones, cylinders, and spheres. 
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Grade 8 Overview 
 
The Number System 

• Know that there are numbers that are not rational, 
and approximate them by rational numbers. 

 
 
Expressions and Equations 

• Work with radicals and integer exponents. 
• Understand the connections between proportional 

relationships, lines, and linear equations. 
• Analyze and solve linear equations and pairs of 

simultaneous linear equations. 
 
 
Functions 

• Define, evaluate, and compare functions. 
• Use functions to model relationships between  

quantities. 
 
 
Geometry 

• Understand congruence and similarity using  
physical models, transparencies, or geometry  
software. 

• Understand and apply the Pythagorean Theorem.  
• Solve real-world and mathematical problems  

involving volume of cylinders, cones and spheres. 
 
 
Statistics and Probability 

• Investigate patterns of association in bivariate data. 
 
 
  

Mathematical Practices 
 
1. Make sense of problems and 

persevere in solving them. 

2. Reason abstractly and quantitatively. 

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

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in 
repeated reasoning. 

 



4 

 

The Number System         8.NS 

Know that there are numbers that are not rational, and approximate them by rational numbers. 
(8.NS.A) 

1. Know that numbers that are not rational are called irrational. Understand informally that every number 
has a decimal expansion; for rational numbers show that the decimal expansion repeats eventually, and 
convert a decimal expansion which repeats eventually into a rational number. (8.NS.A.1) (DOK 1) 

a. Example: Solution (DOK 3) 

 
b. Example: Solution (DOK 1) 

 
c. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/NS/A/1/tasks/334
https://www.illustrativemathematics.org/content-standards/8/NS/A/1/tasks/335
https://www.illustrativemathematics.org/content-standards/8/NS/A/1/tasks/1538
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d. Example: Solution (DOK 3) 

 
e. Example: For each number, indicate whether it is rational or irrational. 

https://www.illustrativemathematics.org/content-standards/8/NS/A/1/tasks/1541
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#2  1  NS  A  1  8.NS.A.1  N/A  

 
 

2. Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them 
approximately on a number line diagram, and estimate the value of expressions (e.g., π2). For example, by 
truncating the decimal expansion of √2, show that √2 is between 1 and 2, then between 1.4 and 1.5, and 
explain how to continue on to get better approximations. (8.NS.A.2) (DOK 1,2) 

a. Example: Solution (DOK 3) 

 

 

 
b. Example: Solution (DOK 1) 

https://www.illustrativemathematics.org/content-standards/8/NS/A/2/tasks/336
https://www.illustrativemathematics.org/content-standards/8/NS/A/2/tasks/337
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c. Example: Solution (DOK 1) 

 
d. Example: Write each number on its correct position along the number line. 

 

Item Claim Domain Target  DOK  CONTENT  MP  Key  
#
1  

1  NS  A  2  8.NS.A.2  6  

 
 

 
e. Example: (Former NAEP question) (DOK 1) 

 
Answer: A. 4 and 5 

 
 
 

https://www.illustrativemathematics.org/content-standards/8/NS/A/2/tasks/1221
https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20The%20Number%20System.pdf
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Expressions and Equations        8.EE 

Work with radicals and integer exponents. (8.EE.A) 
1. Know and apply the properties of integer exponents to generate equivalent numerical expressions. For 

example, 32 × 3–5 = 3–3 = 1/33 = 1/27. (8.EE.A.1) (DOK 1) 
a. Example: Solution (DOK 2) 

 

 
b. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/EE/A/1/tasks/395
https://www.illustrativemathematics.org/content-standards/8/EE/A/1/tasks/823
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c. Example: Solution (DOK 2) 

 
2. Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, 

where p is a positive rational number. Evaluate square roots of small perfect squares and cube roots of 
small perfect cubes. Know that √2 is irrational. (8.EE.A.2) (DOK 1) 

a. Example: A square with side length s has an area of 324 square centimeters. This equation shows 
the area of the square. 

  
What is the side length of the square in centimeters? 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#3  1  EE  B  1  8.EE.A.2  N/A  18  

 

3. Use numbers expressed in the form of a single digit times an integer power of 10 to estimate very large or 
very small quantities, and to express how many times as much one is than the other. For example, 
estimate the population of the United States as 3 × 108 and the population of the world as 7 × 109, and 

https://www.illustrativemathematics.org/content-standards/8/EE/A/1/tasks/1438
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determine that the world population is more than 20 times larger. (8.EE.A.3) (DOK 1,2) 
a. Example: Solution (DOK 2) 

 
b. Example: Solution (DOK 2) 

 
c. Example: Solution (DOK 3) 

 
 

d. Example: Kyle was given the following problem to solve. 
A company sells baseball gloves and bats. The gloves regularly cost $30 and the bats regularly 
cost $90. The gloves are on sale for $4 off, and the bats are on sale for 10% off. The goal is to sell 

https://www.illustrativemathematics.org/content-standards/8/EE/A/3/tasks/476
https://www.illustrativemathematics.org/content-standards/8/EE/A/3/tasks/1291
https://www.illustrativemathematics.org/content-standards/8/EE/A/3/tasks/1593
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$1200 worth of bats and gloves each week. Last week, the store sold 14 gloves and 9 bats. 
Did the store meet its goal? 
The steps Kyle used to solve the problem are shown. Select the first step that shows an error.  

 

 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#27  3  EE  E  2  7.EE.B.3  3, 6  Step 3  

 

4. Perform operations with numbers expressed in scientific notation, including problems where both 
decimal and scientific notation are used. Use scientific notation and choose units of appropriate size for 
measurements of very large or very small quantities (e.g., use millimeters per year for seafloor 
spreading). Interpret scientific notation that has been generated by technology. (8.EE.A.4) (DOK 1,2) 

a. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/EE/A/4/tasks/113
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b. Example: Solution (DOK 2) 

 
c. Example: Solution (DOK 2) 

 
d. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/EE/A/4/tasks/823
https://www.illustrativemathematics.org/content-standards/8/EE/A/4/tasks/1291
https://www.illustrativemathematics.org/content-standards/8/EE/A/4/tasks/1981
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e. Example: Approximately 7.5 × 105 gallons of water flow over a waterfall each second. There are 

8.6 × 104 seconds in 1 day.  
Select the approximate number of gallons of water that flow over the waterfall in 1 day. 

  

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#4  1  EE  B  1  8.EE.A.4  N/A  C  

 

 

Understand the connections between proportional relationships, lines, and linear equations. 
(8.EE.B) 

5. Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two 
different proportional relationships represented in different ways. For example, compare a distance-time 
graph to a distance-time equation to determine which of two moving objects has greater speed. (8.EE.B.5) 
(DOK 1,2,3) 

a. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/EE/B/5/tasks/55
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b. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/EE/B/5/tasks/57
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c. Example: Solution (DOK 3) 

 
d. Example: Solution (DOK 2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.illustrativemathematics.org/content-standards/8/EE/B/5/tasks/86
https://www.illustrativemathematics.org/content-standards/8/EE/B/5/tasks/129
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e. Example: Solution (DOK 3) 

 
f. Example: Solution (DOK 3) 

 
g. Example: This graph shows a proportional relationship between the amount of money in Jack’s 

savings account and the number of weeks Jack has been saving money.  

https://www.illustrativemathematics.org/content-standards/8/EE/B/5/tasks/184
https://www.illustrativemathematics.org/content-standards/8/EE/B/5/tasks/1552
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Select the statement that correctly reflects what is shown in the graph. 

 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#29  1  EE  C  1  8.EE.B.5  N/A  A  

 

h. Example: Justin’s car can travel 77 ½ miles with 3 1 10  � gallons of gas.  

Kim’s car can travel 99 1 5�  miles with 3 1 5�   gallons of gas. 

Draw the cars on the number line to show the number of miles each car can travel with 1 gallon 
of gas.  
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#26  2  EE  A  2  8.EE.B.5  6  

 
 

i. Example: Coffee costs $2.00 per pound at a coffee shop.  
Draw a ray that shows the proportional relationship between the number of pounds of coffee 
purchased and the total cost.  

 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#8  1  EE  C  1  8.EE.B.5  N/A  

 
 

6. Use similar triangles to explain why the slope m is the same between any two distinct points on a non-
vertical line in the coordinate plane; derive the equation y = mx for a line through the origin and the 
equation y = mx + b for a line intercepting the vertical axis at b. (8.EE.B.6) (DOK 1,2,3) 

a. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/EE/B/6/tasks/1537
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b. Example: A construction worker is using wooden beams to reinforce the back wall of a room.  
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Determine the height, in feet, of the beam that ends at point G. Explain how you found your 
answer. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#3  3 NS  3A, 3B  2  8.EE.6   See Below  

Sample Top-Score Response: 

Two right triangles can be formed by extending a line from point F that is perpendicular 
to the beam that ends at point H. 

Now you have a right triangle with a height of 6 and a base of 3 and a smaller right 
triangle with a height of x and a base of 1. 

The larger triangle and the smaller triangle are similar since they are both right triangles 
and share an angle. The proportion 3:1= 6:x can be used to find the smaller portion of 
the beam ending at point G. Solving this proportion gives x=2. The remaining portion of 
the beam is 6 feet so the length of the beam that ends at point G is 8 feet. 

For full credit (2 points): 

The response demonstrates a full and complete understanding of communicating 
reasoning. The response contains the following evidence: 

• The student determines the height of the beam that ends at point G is 8 feet. 

AND 

• The student provides sufficient reasoning to support this conclusion. 

For partial credit (1 point): 
The response demonstrates a partial understanding of communicating reasoning. The 
response contains the following evidence: 

• The student determines the height of the beam that ends at point G is 8 feet but, the 
student does not provide sufficient reasoning to support this conclusion. OR 
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• The student determines an incorrect length of the beam that ends at point G but 
provides reasoning to support this answer that contains a minor conceptual or 
computation error.  
 

c. Example: Consider this graph of a line.  

 
Write an equation for the line. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#7  1  EE  C  1  8.EE.B.6  N/A  Y= x  
 

 

Analyze and solve linear equations and pairs of simultaneous linear equations. (8.EE.C) 
7. Solve linear equations in one variable. 

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

b. Solve linear equations with rational number coefficients, including equations whose solutions 
require expanding expressions using the distributive property and collecting like terms. 
(8.EE.C.7) (DOK 1,2) 

1. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/EE/C/7/tasks/392
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2. Example: Solution (DOK 1) 

 
3. Example: Solution (DOK 1) 

 
4. Example: Solution (DOK 1) 

 
5. Example: For each linear equation in the table, select whether the equation has no 

solution, one solution, or infinitely many solutions. 

 

https://www.illustrativemathematics.org/content-standards/8/EE/C/7/tasks/550
https://www.illustrativemathematics.org/content-standards/8/EE/C/7/tasks/583
https://www.illustrativemathematics.org/content-standards/8/EE/C/7/tasks/999
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#30  1   1D 2  8.EE.7a   a. Infinitely many 

solutions 
b. No solution 
c. One solution 

 
6. Example: Consider this equation. 

c = ax – bx 
Joseph claims that if a, b, and c are non-negative integers, then the equation has exactly 
one solution for x. 
Select all cases that show Joseph’s claim is incorrect. 

a. a – b = 1, c = 0 
b. a = b, c ≠ 0 
c. a = b, c = 0 
d. a = b, c = 0 
e. a – b = 1, c ≠ 1 
f. a ≠ b, c = 0 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#18  3  EE  D  3  8.EE.C.7a  1, 3  

 
 

7. Example: Write a number into each box to create an equation that has no solution.  

 
 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#14  1  EE  D  2  8.EE.C.7a  N/A  

 
 

8. Analyze and solve pairs of simultaneous linear equations. 
a. Understand that solutions to a system of two linear equations in two variables correspond to points of 

intersection of their graphs, because points of intersection satisfy both equations simultaneously. 
b. Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the 

equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution 
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because 3x + 2y cannot simultaneously be 5 and 6. 
c. Solve real-world and mathematical problems leading to two linear equations in two variables. For example, 

given coordinates for two pairs of points, determine whether the line through the first pair of points 
intersects the line through the second pair. (8.EE.C.8) (DOK 1,2,3) 

1. Example: Solution (DOK 2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/73
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2. Example: Solution (DOK 2) 

 
3. Example: Solution (DOK 3) 

 
4. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/469
https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/472
https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/554
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5. Example: Solution (DOK 1) 

 
6. Example: Solution (DOK 3) 

 
7. Example: Solution (DOK 3) 

 
8. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/934
https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/1362
https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/1364
https://www.illustrativemathematics.org/content-standards/8/EE/C/8/tasks/1571
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9. Example: Line a is shown on the graph. Construct line b on the graph so that:  

• Line a and b represent a system of linear equations with a solution of (7, -2). 
• The slope of line b is greater than -1 and less than 0. 
• The y-intercept of line b is positive. 
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Item Claim  Domain  Target  DOK  CONTENT  MP  Key  
#22  2  EE  D, B  2  8.EE.C.8  1  

 
 

10. Example: Joe solved this linear system correctly. 
6x + 3y = 6 
y = -2x + 2 
These are the last two steps of his work. 
6x – 6x + 6 = 6 
6 = 6 
Which statement about this linear system must be true?  

a. X must equal 6 
b. Y must equal 6 
c. There is no solution to this system 
d. There are infinitely many solutions to this system 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#13  1  EE  D  2  8.EE.C.8b  N/A  D  

 
11. Example: Graph a system of two equations that has a single solution of (-2, -3).  
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#12  1  EE  D  1  8.EE.C.8a  4  

 
 

12. Example: (Former NAEP question) (DOK 1) 
 

 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Expressions%20%26%20Equations.pdf
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Answer: I. (2, 2) 

 
13. Example: (Former NAEP question) (DOK 1) 

 

 
Answer: New Releases: 2, Movie Classics: 3 

 
14. Example: (Former NAEP question) (DOK 2) 

 
Answer: x=3 , y=8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Expressions%20%26%20Equations.pdf
https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Expressions%20%26%20Equations.pdf
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Functions          8.F 

Define, evaluate, and compare functions. (8.F.A) 
1. Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the 

set of ordered pairs consisting of an input and the corresponding output.1 (8.F.A.1) (DOK 1,2) 
a. Example: Solution (DOK 3) 

 
b. Example: Solution (DOK 3) 

 
c. Example: Solution (DOK 2) 

                                                           
1 Function notation is not required in Grade 8. 

https://www.illustrativemathematics.org/content-standards/8/F/A/1/tasks/624
https://www.illustrativemathematics.org/content-standards/8/F/A/1/tasks/713
https://www.illustrativemathematics.org/content-standards/8/F/A/1/tasks/715
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d. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/F/A/1/tasks/1165
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e. Example: Solution (DOK 2) 

 
f. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/F/A/1/tasks/1291
https://www.illustrativemathematics.org/content-standards/8/F/A/1/tasks/1928
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2. Compare properties of two functions each represented in a different way (algebraically, graphically, numerically 

in tables, or by verbal descriptions). For example, given a linear function represented by a table of values and a 



36 

 

linear function represented by an algebraic expression, determine which function has the greater rate of change. 
(8.F.A.2) (DOK 1,2) 

a. Example: Solution (DOK 2) 

 
b. Example: John and Kim wrote down two different functions that have the same rate of change. 

John’s function is represented by the table shown.  

 
Graph a function that could be Kim’s function.  

 
 
 
 

https://www.illustrativemathematics.org/content-standards/8/F/A/2/tasks/641
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#19  1  F  E  2  8.F.A.2  N/A  

 
 

c. Example: Consider this graph of a line.  

 
Which equation has a rate of change greater than the rate of change for the line shown?  

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#17  1  F  E  1  8.F.A.2  N/A  A  

 

3. Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give examples of 
functions that are not linear. For example, the function A = s2 giving the area of a square as a function of its side 
length is not linear because its graph contains the points (1,1), (2,4) and (3,9), which are not on a straight line. 
(8.F.A.3) (DOK 1,2) 

a. Example: Solution (DOK 3) 

 
 

b. Example: (Former NAEP question) (DOK 1) 
 

https://www.illustrativemathematics.org/content-standards/8/F/A/3/tasks/813
https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Functions.pdf
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Answer: E. y=-5x+5 

 
a. Example: (Former NAEP question) (DOK 1) 

 
 

 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Functions.pdf
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Answer: A. 
 

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.4) (DOK 1,2,3) 

a. Example: Solution (DOK 3) 

 
b. Example: Solution (DOK 3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/120
https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/247
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c. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/383
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d. Example: Solution (DOK 2) 

 

https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/477
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e. Example: Solution (DOK 3) 

 
f. Example: Solution (DOK 3) 

 
g. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/552
https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/584
https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/1206
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h. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/F/B/4/tasks/1369
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i. Example: This table shows the linear relationship of the water level in a tank and time. 

 
Write the rate of change of the water level, in feet per hour.  
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#24  1  F  F  1  8.F.B.4  N/A  -5  

 

 
j. Example: (Former NAEP question) (DOK 2) 

 

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. (8.F.B.5) (DOK 1,2,3) 

a. Example: Solution (DOK 2) 

 

 

 

 

 

 

 

 

 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Functions.pdf
https://www.illustrativemathematics.org/content-standards/8/F/B/5/tasks/628
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b. Example: Solution (DOK 2) 

 

c. Example: Solution (DOK 3) 

 

 

 

 

 

 

 

 

https://www.illustrativemathematics.org/content-standards/8/F/B/5/tasks/632
https://www.illustrativemathematics.org/content-standards/8/F/B/5/tasks/633
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d. Example: Solution (DOK 2) 

 

e. Example: SPEEDING TICKETS 

New York State wants to change its system for assigning speeding fines to drivers. The current system 
allows a judge to assign a fine that is within the ranges shown in Table 1. 

 

Some people have complained that the New York speeding fine system is not fair. The New Drivers 
Association (NDA) is recommending a new speeding fine system. The NDA is studying the Massachusetts 
system because of claims that it is fairer than the New York system. 

 

In this task, you will: 

• Analyze the speeding fine systems for both New York and Massachusetts. 
• Use data to propose a fairer speeding fine system for New York state. 

https://www.illustrativemathematics.org/content-standards/8/F/B/5/tasks/674
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#4   4 NS 4A, 4B, 4D, 4F 2 8.F.B.5,  See exemplar  

For this item, a full-credit response includes (1 point) includes  

• the graph of a piecewise linear function that approximates the data points on the graph. 
(Note: There is a range of acceptable answers, near f = 2m + 90 for 1 ≤ m ≤ 20; f = 15m – 
170 for 20 ≤ m ≤ 40.)  

For example:  

  

For this item, a no-credit response (0 points) includes none of the features of a full-credit 
response. 

f. Example: Tyler earns $3.00 for every e-book he sells on his website. (E-books are books that are 
available electronically.) He investigated the relationship between the amount spent on advertising each 
month and the number of e-books sold. He used this information to determine the lines of best fit 
shown in this graph. 
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What is the greatest amount Tyler should spend on advertising each month? Show your work or explain 
how you found your answer. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#5  4  NS  4A, 4B, 4D, 4F  2 

 

8.SP.1, 8.sp.3, 8.F.5    See Below  

Sample Top-Score Response: 

 

For Full credit (2 points): 

The response demonstrates a full and complete understanding of modeling scenarios of this type. The 
response contains the following evidence: 

• The student indicates either $20 or $60 (or indicates that any value in this range is acceptable) should be 
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spent on advertising. 

AND 

• The student provides sufficient support for this conclusion.  

For partial credit (1 point): 

The response demonstrates a partial understanding of modeling scenarios of this type. The response 
contains the following evidence: 

• The student provides work or explanations demonstrating a clear understanding of how to analyze the 
profits in the scenario, but does not resolve the analysis into a final recommendation. 

OR 

• The student indicates an incorrect amount of money should be spent on advertising, but provides 
reasoning to support this conclusion that contains a minor conceptual or calculation error.  
 

g. Example: The table shows the relationship between the average number of hours students study for a 
mathematics test and their average grade. 

 
Which type of function is most likely to model these data?  

 
a. Linear function with positive slope 
b. Linear function with negative slope 
c. Non-linear function that decreases then increases 
d. Non-linear function that increases than decreases  

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#23  4  F  D  2  8.F.B.5  4  D  

 
h. Example: The school is 100 meters from Jason’s house. The following describes his most recent trip: 

• He walked 50 meters toward school in 2 minutes. He realized that he left a book at home. 
• He turned around and walked home at the same speed. 
• He spent 1 minute looking for his book. 
• He walked all the way to school at twice his original speed. 

Draw a line that accurately represents Jason’s trip. 
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Item  Claim  Domain  Target  DOK  CONTENT  M
P  

Key  

#5  1  F  F  2  8.F.B.5  N/
A  

 
 

 
 

h.   Example: (Former NAEP question) (DOK 2) 

 
 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Functions.pdf
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Answer: B. 7 minutes 

i. Example: (Former NAEP question) (DOK 3) 
 

 

 
Answer: a. 160 miles, b. 4 hours, c. 40 mph, d. The graph ends at the x-axis because Josh is 
home and has zero more miles to go until he makes it back home. 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Functions.pdf
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j.  Example: (Former NAEP question) (DOK 2) 
 

 
 

 
Answer: C. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Functions.pdf
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k. Example: (Former NAEP question) (DOK 1) 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Functions.pdf
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Geometry          8.G 

Understand congruence and similarity using physical models, transparencies, or geometry software. 
(8.G.A) 

1. Verify experimentally the properties of rotations, reflections, and translations: 
a. Lines are taken to lines, and line segments to line segments of the same length. 
b. Angles are taken to angles of the same measure. 
c. Parallel lines are taken to parallel lines. (8.G.A.1) (DOK 2) 

1. Example: Solution (DOK 2) 

 

 

https://www.illustrativemathematics.org/content-standards/8/G/A/1/tasks/1488


56 

 

2. Example: Solution (DOK 3) 

 

 

https://www.illustrativemathematics.org/content-standards/8/G/A/1/tasks/1673
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3. Example: Segment FG begins at point F( -2, 4) and ends at point G( -2, -3). The segment is 

translated by < x – 3, y + 2> and then reflected across the y-axis to form segment F’G’. 
How many units long is segment F’G’. 

a. 0 
b. 2 
c. 3 
d. 7 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#15  1  G  G  2  8.G.A.1a  N/A  D  

 

 
2.    Understand that a two-dimensional figure is congruent to another if the second can be obtained from the 

first by a sequence of rotations, reflections, and translations; given two congruent figures, describe a 
sequence that exhibits the congruence between them. (8.G.A.2) (DOK 1,2) 

a. Example: Solution (DOK 2) 

 
b. Example: Solution (DOK 2) 

 
c. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/G/A/2/tasks/646
https://www.illustrativemathematics.org/content-standards/8/G/A/2/tasks/903
https://www.illustrativemathematics.org/content-standards/8/G/A/2/tasks/1228
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d. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/G/A/2/tasks/1230
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e. Example: Solution (DOK 3) 

 
f. Example: Solution (DOK 2) 

 

https://www.illustrativemathematics.org/content-standards/8/G/A/2/tasks/1231
https://www.illustrativemathematics.org/content-standards/8/G/A/2/tasks/1232
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g. Example: Two figures are shown on the coordinate grid. 

 
Show that Figure A and Figure B are congruent by describing a sequence of basic transformations 
that maps Figure A onto Figure B. In your response, be sure to identify the transformations in the 
order they are performed. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#20  3  G  B  3  8.G.A.2  1, 2, 3  See exemplar  

 

Exemplar 1: 1st transformation is to reflect over the y-axis. 2nd transformation is to 
rotate 90° counter-clockwise about the origin. 3rd transformation is to translate right 
by 2 units.   

Exemplar 2: 1st transformation is to reflect over the x-axis. 2nd transformation is to 
rotate 90° clockwise about the origin. 3rd transformation is to translate right by 2 
units.  

Other correct series of transformations are possible.  

Rubric:   
(2 points) Student describes three transformations with sufficient detail to prove 
that Figure A and Figure B are congruent.  

(1 point) Student either describes all three transformations in general terms, 
without the degree of precision necessary to prove congruency (e.g., rotation, 
reflection, and translation) or correctly describes two out of three transformations 
and incorrectly describes the third (e.g., states the rotation is 180° instead of 90° or 
translates in the wrong direction or an incorrect number of units).  
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h. Example: (Former NAEP question) (DOK 1) 

 

 

Answer: A. 

i. Example: (Former NAEP question) (DOK 1) 

 
 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
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Answer: A.  

 
j. Example: (Former NAEP question) (DOK 2) 

 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
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Answer: F. Turn (rotate) 180 degrees about point P. 

k. Example: (Former NAEP question) (DOK 2) 

 
Answer: C. ST 

4. Describe the effect of dilations, translations, rotations, and reflections on two-dimensional figures 
using coordinates. (8.G.A.3) (DOK 1,2) 

a. Example: Solution (DOK 2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
https://www.illustrativemathematics.org/content-standards/8/G/A/3/tasks/995
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b. Example: Solution (DOK 3) 

 

 
c. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/G/A/3/tasks/1232
https://www.illustrativemathematics.org/content-standards/8/G/A/3/tasks/1243


65 

 

d. Example: Solution (DOK 3) 

 

 
e. Example: A sequence of transformations is applied to a polygon.  

Select all statements which indicate a sequence of transformations where the resulting 
polygon has an area greater than the original polygon.  

a. Reflect over the x-axis, dilate about the origin by a scale factor of ½, translate up 5 
units 

b. Rotate 90⁰ counterclockwise around the origin, dilate about the origin by a scale 

factor of 
3
2

 

c. Dilate about the origin by a scale factor of  
2
3

, rotate 180⁰ clockwise around the 

origin, translate down 2 units 
d. Dilate about the origin by a scale factor of 2, reflect over the y-axis, dilate about the 

origin by a scale factor of  
2
3

 

https://www.illustrativemathematics.org/content-standards/8/G/A/3/tasks/1682
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#16  3  G  G  3  8.G.A.3  2  

 
 

f. Example: Draw the image of the figure after the following transformations: 
• a reflection over the x-axis 
• a horizontal translation 7 units to the left 

  

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#6  1  G  G  2  8.G.A.3  N/A  

 
 

 
g. Example: (Former NAEP question) (DOK 1) 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
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Answer: C. Slide 
 

h. Example: (Former NAEP question) (DOK 2) 
 

 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
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Answer: D. 
 

i. Example: (Former NAEP question) (DOK 2) 
 

 
Answer: B. 

 
5. Understand that a two-dimensional figure is similar to another if the second can be obtained from 

the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-
dimensional figures, describe a sequence that exhibits the similarity between them. (8.G.A.4) (DOK 
1,2) 

a. Example: Solution (DOK 3) 

 
b. Example: Solution (DOK 2) 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
https://www.illustrativemathematics.org/content-standards/8/G/A/4/tasks/1857
https://www.illustrativemathematics.org/content-standards/8/G/A/4/tasks/1946
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c. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/G/A/4/tasks/1962
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6. Use informal arguments to establish facts about the angle sum and exterior angle of triangles, about 

the angles created when parallel lines are cut by a transversal, and the angle-angle criterion for 
similarity of triangles. For example, arrange three copies of the same triangle so that the sum of the 
three angles appears to form a line, and give an argument in terms of transversals why this is so. 
(8.G.A.5) (DOK 1,2,3) 

a. Example: Solution (DOK 1) 

 
b. Example: Solution (DOK 1) 

 
c. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/56
https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/59
https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/1122
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d. Example: Solution (DOK 2) 

 

https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/1123
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e. Example: Solution (DOK 3) 

 
f. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/1378
https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/1501
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g. Example: Solution (DOK 3) 

 
h. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/1503
https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/1936
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i. Example: Solution (DOK 3) 

 
j. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/2042
https://www.illustrativemathematics.org/content-standards/8/G/A/5/tasks/2105
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k. Example: The base of triangle ABC and the base of triangle DEF lie on line m, as shown in the 

diagram.  

 
The measure of < 4 is less than the measure of < 8. 
For each comparison, select the symbol (<, >, =) that makes the relationship between the first 
quantity and the second quantity true. 
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Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#21  3  G  F  2  7.G.A.5  1, 

2  

 
 

 
l. Example: (Former NAEP question)(DOK 1) 

 
Answer: D. 4 and 5 

 
m. Example: (Former NAEP question) (DOK 1) 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
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Answer: B. 82 

Understand and apply the Pythagorean Theorem. (8.G.B) 
7. Explain a proof of the Pythagorean Theorem and its converse. (8.G.B.6) (DOK 2,3) 

a. Example: Solution (DOK 3) 
 
 
 

 
b. Example: (Former NAEP question) (DOK 2) 

 

https://www.illustrativemathematics.org/content-standards/8/G/B/6/tasks/724
https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Geometry.pdf
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Answer:  C. 13 
 

8. Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world 
and mathematical problems in two and three dimensions. (8.G.B.7) (DOK 1,2) 

a. Example: Solution (DOK 2) 

 
b. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/112
https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/655
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c. Example: Solution (DOK 2) 

 
d. Example: Solution (DOK 2) 

 
e. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/900
https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/902
https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/903
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f. Example: Solution (DOK 2) 

 
g. Example: Solution (DOK 3) 

 
h. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/1002
https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/1130
https://www.illustrativemathematics.org/content-standards/8/G/B/7/tasks/1699
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i. Example: Samantha invented a new outdoor game. The game requires attaching a rope 

between the tops of two poles of different heights. Read the instructions Samantha created. 
Use all the given information to determine the maximum allowable distance between the 
base of pole A and the base of pole B.  

Game Instructions 

Materials needed: Pole A, Pole B, 10 feet of rope 

Setup: 

• Place pole A perpendicular to the ground so that its height is 3 feet. 
• Place pole B perpendicular to the ground so that is height is 7 feet. 
• The length of the rope must extend at least 6 inches past the top of each pole for 

proper assembly. 
• Attach the rope to the top of the two poles. 

Write the maximum distance between the base of pole A and the base of pole B to the 
nearest whole foot.  

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#25  4  G  E  2  8.G.B.7  2, 4, 7  8  
 

j. Example: A 13-foot ladder is leaning on a tree. The bottom of the ladder is on the ground at 
a distance of 5 feet from the base of the tree. The base of the tree and the ground form a 
right angle as shown.  
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Write the distance, in feet, between the ground and the top of the ladder. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#9  1  G  H  2  8.G.B.7  N/A  12  
 

9. Apply the Pythagorean Theorem to find the distance between two points in a coordinate system. 
(8.G.B.8) (DOK 1,2) 

a. Example: Solution (DOK 2) 

 

https://www.illustrativemathematics.org/content-standards/8/G/B/8/tasks/1556
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b. Example: Solution (DOK 3) 

 
c. Example: The points show different locations in Joe’s town. Each unit represents 1 mile.  

https://www.illustrativemathematics.org/content-standards/8/G/B/8/tasks/1919
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Write the shortest distance, in miles, between Joe’s home and the park. Round your answer to 
the nearest tenth. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#10  1  G  H  2  8.G.B.8  N/A  3.6  

 

 

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

10. Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world 
and mathematical problems. (8.G.C.9) (DOK 1,2) 

a. Example: Solution (DOK 2)  

https://www.illustrativemathematics.org/content-standards/8/G/C/9/tasks/112
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b. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/G/C/9/tasks/517
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c. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/G/C/9/tasks/520
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d. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/G/C/9/tasks/521
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e. Example: An empty corn silo in the shape of a cylinder is being filled with corn. 

  
The silo is filled at a constant rate for a total of 10 hours. The table shows the amount of 
corn, in cubic feet, in the silo at the given number of hours after filling started.  

 
Write the percent of the silo that is filled with corn at 10 hours. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#25  4  G, RP  A  2  8.G.C.9, 7.RP.A.3  1, 4  90.9 – 91   

 
f. Example: A cone with radius 4 feet is shown. Its approximate volume is 165 cubic feet.  
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Write the height of the cone, in feet. Round your answer to the nearest hundredth. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#10  1  G  H  2  8.G.B.8  N/A  3.6  

 

g. Example: What is the value of  
3
4

+ 7
12
− (−4)? 

 
Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#1  2    2A, 2B 1   8.G.9, A-

REI.4 
N/A  5 
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Statistics and Probability         8.SP 

Investigate patterns of association in bivariate data. (8.SP.A) 
 

1. 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.SP.A.1) (DOK 1,2,3) 

a. Example: Solution  (DOK 3) 

 

 

b. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/SP/A/1/tasks/41
https://www.illustrativemathematics.org/content-standards/8/SP/A/1/tasks/975
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c. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/SP/A/1/tasks/1097
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d. Example: Solution (DOK 3) 

 

https://www.illustrativemathematics.org/content-standards/8/SP/A/1/tasks/1520
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e. Example: Tyler earns $3.00 for every e-book he sells on his website. (E-books are books that are 
available electronically.) He investigated the relationship between the amount spent on 
advertising each month and the number of e-books sold. He used this information to determine 
the lines of best fit shown in this graph. 
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What is the greatest amount Tyler should spend on advertising each month? Show your work or 
explain how you found your answer. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#5  4  NS  4A, 4B, 4D, 4F  2 

 

8.SP.1, 8.sp.3, 8.F.5    See Below  

 

 

For Full credit (2 points): 

The response demonstrates a full and complete understanding of modeling scenarios of 
this type. The response contains the following evidence: 

• The student indicates either $20 or $60 (or indicates that any value in this range is 
acceptable) should be spent on advertising. 

AND 

• The student provides sufficient support for this conclusion.  

For partial credit (1 point): 

The response demonstrates a partial understanding of modeling scenarios of this type. 
The response contains the following evidence: 

• The student provides work or explanations demonstrating a clear understanding of how 
to analyze the profits in the scenario, but does not resolve the analysis into a final 
recommendation. 

OR 

• The student indicates an incorrect amount of money should be spent on advertising, but 
provides reasoning to support this conclusion that contains a minor conceptual or 
calculation error.  
 

f. Example: (Former NAEP question) (DOK 1) 
 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Statistics%20%26%20Probability.pdf
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Answer: A. There appears to be no relationship. 

g. Example: (Former NAEP question) (DOK 1) 
 

 

 
Answer: C. The x and y values appear to be negatively correlated in R, but positively 
correlated in S. 

https://www.educateiowa.gov/sites/files/ed/documents/NAEP%20-%20Grade%208%20Tasks%20-%20Statistics%20%26%20Probability.pdf
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2. 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 the line. (8.SP.A.2) (DOK 1,2) 

a. Example: Solution (DOK 3) 

 

 
b. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/SP/A/2/tasks/41
https://www.illustrativemathematics.org/content-standards/8/SP/A/2/tasks/1520
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c. Example: Solution (DOK 2) 

 
 
 

3. 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.SP.A.3) (DOK 1,2) 

a. Example: Solution (DOK 2) 

https://www.illustrativemathematics.org/content-standards/8/SP/A/2/tasks/1558
https://www.illustrativemathematics.org/content-standards/8/SP/A/3/tasks/1370
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b. Example: Tyler earns $3.00 for every e-book he sells on his website. (E-books are books that are 
available electronically.) He investigated the relationship between the amount spent on 
advertising each month and the number of e-books sold. He used this information to determine 
the lines of best fit shown in this graph. 

 
What is the greatest amount Tyler should spend on advertising each month? Show your work or 
explain how you found your answer. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  

#5  4  NS  4A, 4B, 4D, 4F  2 

 

8.SP.1, 8.sp.3, 8.F.5    See Below  

 

For Full credit (2 points): 

The response demonstrates a full and complete understanding of modeling scenarios of 
this type. The response contains the following evidence: 

• The student indicates either $20 or $60 (or indicates that any value in this range is 
acceptable) should be spent on advertising. 
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AND 

• The student provides sufficient support for this conclusion.  

For partial credit (1 point): 

The response demonstrates a partial understanding of modeling scenarios of this type. 
The response contains the following evidence: 

• The student provides work or explanations demonstrating a clear understanding of how 
to analyze the profits in the scenario, but does not resolve the analysis into a final 
recommendation. 

OR 

• The student indicates an incorrect amount of money should be spent on advertising, but 
provides reasoning to support this conclusion that contains a minor conceptual or 
calculation error.  
 

c. Example: Claire is filling bags with sand. All the bags are the same size. Each bag must weigh less 
than 50 pounds. One sand bag weighs 58 pounds, another sand bag weighs 41 pounds, and 
another sand bag weighs 53 pounds. Explain whether Claire can pour sand between sand bags so 
that the weight of each bag is less than 50 pounds. 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#31  2   2A 3  6.SP.3   See below  

 

 
Key and Rubric: 

1. Sample top-score response: since the mean is more than 50, (58+41+53)/3=50 2/3 
pounds, it is not possible to move sand between bags so that each sandbag weighs no 
more than 50 pounds. 

2. For full credit: The response demonstrates a full and complete understanding of solving 
problems of this type. The response demonstrates a full and complete understanding of 
solving problems of this type. The response contains the following evidence: Student 
provides sufficient support for the conclusion that it is not possible to have less than 50 
pounds or less in each sandbag (e.g. applying the mean, explaining how much weight 
cannot be transferred, or other valid supporting explanation. 

4. Understand that patterns of association can also be 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.SP.A.4) (DOK 1,2,3) 

a. Example: Solution (DOK 3) 

https://www.illustrativemathematics.org/content-standards/8/SP/A/4/tasks/973


103 

 

 
b. Example: Solution (DOK 2) 

 

https://www.illustrativemathematics.org/content-standards/8/SP/A/4/tasks/1098
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c. Example: All 8th-grade students at a school answered Yes or No to the two survey questions 

shown.  
• Do you have a cell phone? Yes or No 
• Do you have an MP3 player?  Yes or No 

The same students responded to both questions. Complete the two-way frequency table to show the 
correct totals for the given data. You must complete all five cells of the table for a full credit response. 

 

Item  Claim  Domain  Target  DOK  CONTENT  MP  Key  
#28  1  SP  J  1  8.SP.A.4  N/A  
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Performance Task Example:  
HEARTBEATS 
In this task, you will use data to create a model that shows the relationship between animal body weight and pulse 
rate measures. Then you will examine additional data to evaluate your model. 
A study states that the relationship between an animal’s pulse rate and body weight is approximately linear. The 
study data are below. 
Table 1. Average Body Weight and Average Pulse Rate of Seven Animals 

 
1. The data from Table 1 are plotted below. Draw a line to create a linear model of these data. 

 
2. What is the equation of the line you drew in question 1? 

 
 
 

3. Interpret the slope of the line from Item 1 in the context of the situation. 
 

4. Part A: Based on the equation from Item 2, predict the average rate in beats per minute of an animal 
that weighs 6000 kilograms. 
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5. Part B: Explain whether the predicted average pulse rate in Part A is reasonable in the context of the 
situation. 

 
 
 
 

6. The body weight and pulse rate of a guinea pig and rabbit are given in the table below. 

 
If the study had included these data, would this change the model relating average body weight and 
average pulse rate? How do you know? 
 
 
 
 


	Mathematics | Grade 8
	Grade 8 Overview
	Performance Task Example:

	The Number System         8.NS
	Know that there are numbers that are not rational, and approximate them by rational numbers. (8.NS.A)

	Expressions and Equations        8.EE
	Work with radicals and integer exponents. (8.EE.A)
	Understand the connections between proportional relationships, lines, and linear equations. (8.EE.B)
	Analyze and solve linear equations and pairs of simultaneous linear equations. (8.EE.C)

	Functions          8.F
	Define, evaluate, and compare functions. (8.F.A)
	Use functions to model relationships between quantities. (8.F.B)

	Geometry          8.G
	Understand congruence and similarity using physical models, transparencies, or geometry software. (8.G.A)
	Understand and apply the Pythagorean Theorem. (8.G.B)
	Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres. (8.G.C)

	Statistics and Probability         8.SP
	Investigate patterns of association in bivariate data. (8.SP.A)


