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

Content Domain: The Number System

Target A [s]: 8.NS.A Know that there are numbers that are not rational, and approximate
them by rational numbers.

Standards included in Target A: 8.NS.A, 8.NS.A.1, 8.NS.A.2
Vertical Alignment

Achievement Level Descriptors

Evidence Required

Vocabulary

Response Types

Materials

Attributes

Claim 1: Concepts and Procedures (DOK 1. 2) Question Banks
Claim 3 Communicating Reasoning Question Banks

Content Domain: The Number System

Target A [s]: 8.NS.A Know that there are numbers that are not rational, and
approximate them by rational numbers.

Standards included in Target A: 8.NS.A, 8.NS.A.1, 8.NS.A.2

8.NS.A 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.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., 2 ). For example, by truncating the decimal expansion of V2 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.

Vertical Alignment

Related Grade 7 standards
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7.NS.A Apply and extend previous understandings of operations with fractions to add, subtract,
multiply, and divide rational numbers.

7.NS.A.2 Apply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.
a. Understand that multiplication is extended from fractions to rational numbers by
requiring that operations continue to satisfy the properties of operations, particularly the
distributive property, leading to products such as (—1)(—1) = 1 and the rules for
multiplying signed numbers. Interpret products of rational numbers by describing real
world contexts.
b. Understand that integers can be divided, provided that the divisor is not zero, and
every quotient of integers (with non-zero divisor) is a rational number. If p and q are
integers, then —(p/q) = (—p)/q = p/(—q). Interpret quotients of rational numbers by
describing real-world contexts.
c. Apply properties of operations as strategies to multiply and divide rational numbers.
d. Convert a rational number to a decimal using long division; know that the decimal form
of a rational number terminates in Os or eventually repeats.

7.NS.A.3 Solve real-world and mathematical problems involving the four operations with rational
numbers.

Related Grade HS Standards
N-RN.A Extend the properties of exponents to rational exponents.
N-RN.A.1 Explain how the definition of the meaning of rational exponents follows from

extending the properties of integer exponents to those values, allowing for a notation for radicals
in terms of rational exponents. For example, we define 51/3 to be the cube root of 5 because we

want (51/3)3 = 5(18B g hold, so (51/3)3 must equal 5.

N-RN.A.2 Rewrite expressions involving radicals and rational exponents using the properties of
exponents.

N-RN.B Use the properties of rational and irrational numbers.
N-RN.B.3 Explain why the sum or product of two rational numbers is rational; that the sum of a
rational number and an irrational number is irrational; and that the product of a nonzero rational

number and an irrational number is irrational.

Achievement Level Descriptors

Level 1 Students should be able to identify square roots of numbers less than 100; identify pi as
not rational; and understand that every rational number has a decimal expansion.

Level 2 Students should be able to identify approximate locations of familiar irrational numbers
on a number line; identify numbers as rational or irrational; and convert between fractions and
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terminating decimals.

Level 3 Students should be able to use rational approximations of irrational numbers to locate
them on a number line and to make numerical comparisons; convert between fractions and
repeating decimals; and compare rational numbers.

Level 4 Students should be able to approximate irrational numbers to a specified level of

precision and should be able to use the approximations to solve problems or estimate the value
of an expression.

Evidence Required

1. The student classifies real numbers as rational or irrational.
2. The student converts a repeating decimal into a fraction.
3. The student writes approximations of irrational numbers as rational numbers.

4. The student compares the sizes of irrational numbers by using rational approximations of
irrational numbers.

5. The student approximates the locations of irrational numbers on the number line by using
rational approximations of irrational numbers.

Vocabulary
rational number, irrational number, repeating decimal, terminating decimal, square root, pi (1)

Response Types
Multiple Choice, multiple correct response; Multiple Choice, single correct response; Matching
Tables; Equation/Numeric; Drag and Drop; Graphing

Materials
numbers, explanations of processes, number lines (showing tenths or hundredths), square
roots, cube roots, pi, repeating bar, repeating and terminating decimals

Attributes
Irrational numbers should be square roots, cube roots, or pi (11). Calculators are not allowed for
this target.

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.NS.A.1 DOK Level
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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.
Evidence Required

The student classifies real numbers as rational or irrational.

Question Type 1: The student is presented with a table of four to five rational and irrational
numbers.

1. Determine for each number whether it is a rational or irrational number.

Number | Rational | Irrational
4
7
V30
21
Va

=

J

s
~27

Rubric: (1 point) The student correctly classifies each number (e.g., irrational numbers are \30
and T, all others are rational). Response Type: Matching Tables

Claim 1 8.NS.A.1 DOK Level 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.
Evidence Required

The student converts repeating decimals to fractions.

Question Type 1:

The student is presented with a decimal with a repeating bar over the last digit(s).
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1. Enter a fraction equivalent to 0.2 . Use only whole numbers for numerators and
denominators. Rubric: (1 point) Student enters an equivalent fraction to the repeating decimal
(e.g., 2/9).

Response Type: Equation/Numeric

Claim 1 8.NS.A.2 DOK Level 1

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., 112).
Evidence Required
The student writes approximations of irrational numbers as rational numbers.

Question Type 1: The student is presented with an irrational number.
Example Stem: Which number is the closest approximation to V167 ?

A 12
B. 13
C. 83
D. 84

Answer Choices: Distractors include incorrect rounding up or down and misinterpreting the
square root sign as “divide by 2”.

Rubric: (1 point) The student correctly identifies the closest approximation (e.g., B).
Response Type: Multiple Choice, single correct response
Claim 1 8.NS.A.2 DOK Level 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., 'IT2).
Evidence Required

The student writes approximations of irrational numbers as rational numbers.
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Question Type 1: The student is presented with an expression whose value is irrational.

Example Stem: Enter the approximate value of 2\/47 to the nearest tenth.

Rubric: (1 point) Student gives the correct approximation at the specified degree of
approximation (e.g., 13.6 or 13.7).

Response Type: Equation/Numeric

Question Type 2: The student is presented with a numerical expression whose value is
irrational.

1. Which range contains the value of /(16 + 9 +20)?

A. between 6.6 and 6.8
B. between 7.5and 7.7
C. between 16.8 and 17.0
D. between 22.4 and 22.6

Answer Choices: Ranges may be whole numbers or decimals to the tenths. The distractors are
ranges that are produced by errors in order of operations, errors in rounding, trying to remove
perfect squares from the addends, or interpreting the square root as “divide by 2.”

Rubric: (1 point) Student selects the correct range (e.g., A).

Response Type: Multiple Choice, single correct response

Claim 1 8.NS.A.2 DOK Level 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., 'IT2).
Evidence Required

The student compares the sizes of irrational numbers by using rational approximations of
irrational numbers.

Question Type 1: The student is presented with a list of numerical expressions some of which
have irrational values.
1. Select all expressions that have a value greater than 5.

A. 2T
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10
B. V?_
c.3+ 2
6

D.5.7 - W
Rubric: (1 point) Student selects all the appropriate expressions (e.g., A and B).
Response Type: Multiple Choice, multiple correct response
Claim 1 8.NS.A.2 DOK Level 1

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., 'IT2).
Evidence Required

The student compares the sizes of irrational numbers by using rational approximations of
irrational numbers.

Question Type 1: The student is presented with an inequality involving an irrational number.

1. Select True or False to indicate whether each comparison is true.

True False

4
7> V19
Va0 > 7

20 > 2
V30 3

Rubric: (1 point) Student selects True or False correctly (e.g., F, F, T). In each inequality, one of
the sides must contain an irrational number.

Response Type: Matching Tables

Claim 1 8.NS.A.2 DOK Level 1
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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., 112).
Evidence Required

The student approximates the locations of irrational numbers on the number line by using
rational approximations of irrational numbers.

Question Type 1: The student is presented with a number line and an irrational number.

1. Use the Add Point tool to approximate the value of \E to the nearest tenth on the number

line.

A
7 7.5 8 8.5 9

Interaction: Student will use the Add Point tool to graph a point on a number line containing
snap-to regions at every tic mark. Add Point and Delete tools should be provided.

Rubric: (1 point) Student plots a point at the correct approximation (e.g., 8.8).
Response Type: Graphing
Claim 1 8.NS.A.2 DOK Level 1

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., 'IT2).
Evidence Required

The student approximates the locations of irrational numbers on the number line by using
rational approximations of irrational numbers.

Question Type 1: The student is presented with a number line and three expressions
containing irrational numbers.

1. Drag each expression to the number line to show the approximate value.
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Interaction: A palette on the bottom should be given for the three one-time use irrational
expressions. Students should drag the expressions into the appropriate boxes on the number
line. There should be an arrow from the number line to the box indicating exactly at which tic
mark the expression should be placed.

e ——

Rubric: (1 point) Student places all three expressions in the correct location (e.g., 2, 2\/14, 3
\/10. Response Type: Drag and Drop

Claim 3 Communicating Reasoning Question Banks
Claim Descriptors and Targets

Students can clearly and precisely construct viable arguments to support their own reasoning
and to critique the reasoning of others.

Example 1

Franco said that for any values a, b, and c the equation a2 + b2 = c2 is always true. Mary
disagrees.

Which of the following values for a, b, and ¢ support Mary’s claim? Select all that apply.
A.a=6,b=8,¢c=10
B.a=2,b=4,c=6
C.a=b=c=0

Rubric: (1 point) The student selects all of the correct values that support Mary’s claim (B, D).

Response Type: Multiple choice, multiple select response

Example 2
The numbers a, b, and c are not zero and a ®* b=c.

Part A
Click on the equation below that must also be true.
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A.-a * b=c
B.a * -b=c
C.-a * -b=c
D.-a ® -b=-c
Part B
Choose four statements that support your claim.
A-a=(-1) a
B.-b=(-1) b
C.—c=(-1c
D. (-1) (- 1)=

E.(-1) (1)=-

F. You can multlply numbers in any order.

Rubric: (2 point) The student selects the correct equation (C) and selects four statements that
support the claim (A, B, D, and F).
(1 point) The student does one or the other.

Response Type: Multiple choice, single correct response and multiple choice, multiple select
response

Example 3
A car is traveling at a constant speed and drove 75 miles in 1.5 hours. One mile is

approximately 1.6 kilometers.
Approximately how fast is the car traveling in kilometers per hour?
Explain or show clear steps for how you determined your answer.

Rubric: (2 points) The student includes the correct numeric value in the response (80) and
provides a coherent, complete explanation or sequence of computations that shows where this
comes from (see Examples).

(1 point) The student enters the correct numeric value but does not provide a coherent
explanation OR the student provides an incorrect speed and includes an explanation that shows
an understanding of how the answer could be found, but with some computational errors or a
small misstep in reasoning.

Example 1
Going 75 miles in 1.5 hours is the same as going 50 miles per hour.

50 miles is 50*1.6=80 km.

A car driving 50 miles per hour is driving 80 kilometers per hour.
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Example 2

75 miles in 1.5 hours is 75/1.5 = 50 mi/hr.

50 mi/hr * 1.6 km/mi =80 km/hr.

The car is traveling at 80 kilometers per hour.

Response Type: Short Text (handscored)
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