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Sample Item ID:

MAT.HS.ER.3.00NRN.B.085

Grade:

HS

Primary Claim:

Claim 3: Communicating Reasoning

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

Secondary Claim(s):

Claim 1: Concepts and Procedures

Students can explain and apply mathematical concepts and
interpret and carry out mathematical procedures with
precision and fluency.

Primary Content Domain:

Number and Quantity

Secondary Content
Domain(s):

Assessment Target(s):

3 B: Construct, autonomously, chains of reasoning that will
justify or refute propositions or conjectures.

3 C: State logical assumptions being used.

3 F: Base arguments on concrete referents such as objects,
drawings, diagrams, and actions.

1 B: Use properties of rational and irrational numbers.

Standard(s): | N-RN.3

Mathematical Practice(s): | 1,3, 6
DOK: | 3

Item Type: | ER
Score Points: | 3
Difficulty: | M
Key: | See Sample Top-Score Response.

Stimulus/Source:

Target-specific attributes
(e.g., accessibility issues):

Notes:

Part of PT set

Part A

The rectangle shown below has a length of 6 feet.

6 feet
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The value of the area of the rectangle, in square feet, is an
irrational number. Therefore, the number that represents the
width of the rectangle must be —

(A) a whole number.
a rational number.
@ an irrational number.

@ a non-real complex number.

[Note: After Part A is completed, then the student must not be allowed to
go back to it once they have moved to Part B.]

Part B

The length, ¢, and width, w, of the rectangle shown below have
values that are rational numbers.

w feet

/ feet

Construct an informal proof that shows that the value of the
area, in square feet, of the rectangle must be a rational number.
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Sample Top-Score Response:
Part A C

Part B
Given: / is rational; w is rational.
Prove: | x w is rational.

Proof: Since / is rational, by the definition of rational number, / can be written in the form

%, where a and b are both integers and b is nonzero. Similarly, since w is rational, by the

definition of rational number, w can be written in the form %, where c and d are both

ac

. . a c¢
ntegers and d is nonzero. Then / =—x—
integer i zer X W bXd g

Since the set of integers is closed under the operation of multiplication, both ac and bd are
integers. Thus / x w is the ratio of two integers. So by the definition of rational humber,
| x wiis rational.

Scoring Rubric:

Part A 1 point for selecting the correct response of C
0 points for selecting any response other than C

A The student thinks that since the length is a whole number, so is the width.

B The student confuses what type of factors produce a product that is irrational.

C Key

D The student does not have a clear understanding of what type of factors produce a
product that is irrational.

Part B

Responses to Part B of this item will receive 0-2 points, based on the following:

2 points: The student has a solid understanding of how to clearly and precisely construct a
viable argument to support their own reasoning for proving that the product of two rational
numbers is a rational number. The student clearly communicates the given information and
what is to be proved. The student clearly constructs a logical sequence of steps, with
reasons, to prove that the area A is rational.

1 point: The student has some understanding of how to clearly and precisely construct a
viable argument to support their own reasoning for proving that the product of two rational
numbers is a rational number. The student communicates the given information and what
is to be proved, but demonstrates some flawed or incomplete reasoning when constructing
a logical sequence of steps, with reasons, to prove that the area A is a rational number.
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0 points: The student demonstrates inconsistent understanding of how to clearly and
precisely construct a viable argument to support their own reasoning for proving that the
product of two rational numbers is a rational number. The student does not clearly
communicate or fails to communicate the given information or what is to be proved, and
demonstrates greatly flawed or incomplete reasoning when trying to construct a logical
sequence of steps, with reasons, to prove that the area A is a rational number.
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