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Grade:

HS

Primary Claim:

Claim 4: Modeling and Data Analysis

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

Secondary Claim(s):

Claim 3: Communicating Reasoning

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

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:

Functions

Secondary Content Domain(s):

Assessment Target(s):

4 E: Analyze the adequacy of and make improvements
to an existing model or develop a mathematical model
of a real phenomenon.

3 E: Distinguish correct logic or reasoning from that
which is flawed and—if there is a flaw in the argument—
explain what it is.

4 A: Apply mathematics to solve problems arising in
everyday life, society, and the workplace.

3 B: Construct, autonomously, chains of reasoning to
justify mathematical models used, interpretations made,
and solutions proposed for a complex problem.

3 C: State logical assumptions being used.

4 D: Interpret results in the context of a situation.

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

Standard(s): | F-LE.1, F-LE.3, F-LE.5
Mathematical Practice(s): | 1,3,4,6,7,8
DOK: | 4
Item Type: | ER
Score Points: | 4
Difficulty: | M
Key: | See Sample Top-Score Response.

Stimulus/Source:

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

Notes:

Part of PT set
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Mr. Miller starts working for a technology company this year. His
salary the first year is $40,000. According to the company’s
employee handbook, each following year Mr. Miller works at the
company, he is eligible for a raise equal to 2-5% of his previous
year’s salary.

Mr. Miller calculates the range of his raise on his first year’s
salary. He adds that amount as his raise for each following year.
Mr. Miller thinks that:

e in his second year working at the company, he would be
earning a salary between $40,800 and $42,000, and

e in his third year, he would be earning a salary between
$41,600 and $44,000.

Part A

1. Based on this reasoning, what salary range would Mr. Miller
expect to earn in his tenth year at the company?

2. Mr. Miller’s reasoning is incorrect. Show with diagrams,
equations, expressions, or words why his reasoning is
incorrect.
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Part B

Create a table of values to compare the expected salary
increases for an employee with a starting salary of $100,000
based on Mr. Miller’s incorrect reasoning and the more
reasonable expected salary increases. List these ranges in
separate columns of the table up to the employee’s sixth year at
this company.

Sample Top-Score Response:
Part A
1. $47,200 - $58,000

2. Mr. Miller’s reasoning is incorrect because he is treating the range of percent increases
linearly instead of exponentially. He calculates each following year’s increase range by
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adding the amount calculated based on his first year’s salary. What he should do is add the
increase ranges from the first year to the first year’s salary to find the range for his second
year's salary. Then, he should multiply the higher second year’s salary range by the range
in percents and add those increase amounts to find the following year’s amounts. Each
following year’s percent increases should be based off the prior year’s increased salary
ranges.

Part B
Expected Salary Increases
for $100,000 Starting Salary

More Reasonable
Increases

Based on Incorrect
Reasoning

Year

Low Range
(2%)

High Range
(5%)

Low Range
(2%)

High Range
(5%)

$100,000.00

$100,000.00

$100,000.00

$100,000.00

$102,000.00

$105,000.00

$102,000.00

$105,000.00

$104,000.00

$110,000.00

$104,040.00

$110,250.00

$106,000.00

$115,000.00

$106,120.80

$115,762.50

$108,000.00

$120,000.00

$108,243.22

$121,550.63

|| Al W[

$110,000.00

$125,000.00

$110,408.08

$127,628.16

Scoring Rubric:

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

2 points: The student demonstrates a solid understanding of how to analyze complex,
real-world scenarios to interpret and critique the reasoning of others. The student identifies
the correct salary range for year ten and provides an accurate and complete critique of
why the given reasoning for calculating the salary range is flawed.

1 point: The student has a limited understanding of how to analyze complex, real-world
scenarios to interpret and critique the reasoning of others. The student identifies the
correct salary range for year ten but provides a partially accurate critique of why the given
reasoning for calculating the salary range is flawed. OR The student miscalculates the
salary range for year ten but provides an accurate and complete critique of why the given
reasoning for calculating the salary range is flawed.

0 points: The student demonstrates inconsistent understanding of how to analyze
complex, real-world scenarios to interpret and critique the reasoning of others. The student
does not determine the correct salary range for year ten and does not provide an accurate
and complete critique of why the given reasoning for calculating the salary range is flawed.

Responses to Part B of this item will receive 0-2 points, based on the following:
2 points: The student demonstrates a solid understanding of how to construct

mathematical models to make improvements to an existing model. The student provides a
fully accurate table for each calculation.
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1 point: The student has some understanding of how to construct mathematical models to
make improvements to an existing model. The student has a general understanding of
which formulas are used to make the calculations in each column of the table but makes
some minor calculation errors.

0 points: The student demonstrates inconsistent understanding of how to construct
mathematical models to make improvements to an existing model. The student does not
provide an accurate table for each calculation.
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