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INFORMATION ABOUT ALGEBRA |

INTRODUCTION

General Introduction

The Pennsylvania Department of Education (PDE) provides districts and schools with tools to assist in
delivering focused instructional programs aligned to the Pennsylvania Core Standards. These tools include
the standards, assessment anchor documents, Keystone Exams Test Definition, Classroom Diagnostic Tool,
Standards Aligned System, and content-based item and scoring samplers. This 2018 Algebra | Item and
Scoring Sampler is a useful tool for Pennsylvania educators in preparing students for the Keystone Exams.

This Item and Scoring Sampler contains released operational multiple-choice and constructed-response
items that have appeared on previously administered Keystone Exams. These items will not appear on

any future Keystone Exams. Released items provide an idea of the types of items that have appeared on
operational exams and that will appear on future operational Keystone Exams. Each item has been through a
rigorous review process to ensure alignment with the Assessment Anchors and Eligible Content statements.
This sampler includes items that measure a variety of Assessment Anchor or Eligible Content statements, but
it does not include sample items for all Assessment Anchor or Eligible Content statements.

The items in this sampler may be used as examples for creating assessment items at the classroom level
and may also be copied and used as part of a local instructional program.! Classroom teachers may find it
beneficial to have students respond to the constructed-response items in this sampler. Educators can then
use the sampler as a guide to score the responses either independently or together with colleagues.

This Item and Scoring Sampler is available in Braille format. For more information regarding Braille
call (717)-901-2238.

ABOUT THE KEYSTONE EXAMS

The Keystone Exams are end-of-course assessments currently designed to assess proficiencies in Algebra |,
Biology, and Literature. For detailed information about how the Keystone Exams are being integrated into the
Pennsylvania graduation requirements, please contact the Pennsylvania Department of Education or visit the
PDE website at http://www.education.pa.gov.

Alignment

The Algebra | Keystone Exam consists of exam questions grouped into two modules:

Module 1—Operations and Linear Equations & Inequalities, and Module 2—Linear Functions and Data
Organizations. Each module corresponds to specific content, aligned to statements and specifications
included in the course-specific assessment anchor documents. The Algebra | content included in the
Keystone Algebra | multiple-choice items will align with the Assessment Anchors as defined by the Eligible
Content statements. The process skills, directives, and action statements will also specifically align with the
Assessment Anchors as defined by the Eligible Content statements.

The content included in Algebra | constructed-response items aligns with content included in the Eligible
Content statements. The process skills, directives, and action statements included in the performance
demands of the Algebra | constructed-response items align with specifications included in the Assessment
Anchor statements, the Anchor Descriptor statements, and/or the Eligible Content statements. In other words,
the verbs or action statements used in the constructed-response items or stems can come from the Eligible
Content, Anchor Descriptor, or Assessment Anchor statements.

1The permission to copy and/or use these materials does not extend to commercial purposes.
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INFORMATION ABOUT ALGEBRA |

Depth of Knowledge

Webb’s Depth of Knowledge (DOK) was created by Dr. Norman Webb of the Wisconsin Center for Education
Research. Webb’s definition of depth of knowledge is the cognitive expectation demanded by standards,
curricular activities, and assessment tasks. Webb’s DOK includes four levels, from the lowest (basic recall)
level to the highest (extended thinking) level.

Depth of Knowledge
Level 1 Recall
Level 2 Basic Application of Skill/Concept
Level 3 Strategic Thinking
Level 4 Extended Thinking

Each Keystone item has been through a rigorous review process and is assigned a DOK level. For additional
information about depth of knowledge, please visit the PDE website at http://static.pdesas.org/content/
documents/Keystone Exams Understanding Depth of Knowledge and Cognitive Complexity.pdf.

Exam Format

The Keystone Exams are delivered in a paper-and-pencil format as well as in a computer-based online
format. The multiple-choice items require students to select the best answer from four possible answer
options and record their answers in the spaces provided. The correct answer for each multiple-choice item

is worth one point. The constructed-response items require students to develop and write (or construct) their
responses. Constructed-response items in Algebra | are scored using item-specific scoring guidelines based
on a 0—4-point scale. Each multiple-choice item is designed to take about one to one-and-a-half minutes to
complete. Each constructed-response item is designed to take about 10 minutes to complete. The estimated
time to respond to a test question is the same for both test formats. During an actual exam administration,
students are given additional time as necessary to complete the exam.
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INFORMATION ABOUT ALGEBRA |

ITEM AND SCORING SAMPLER FORMAT

This sampler includes the test directions, scoring guidelines, and formula sheet that appear in the Keystone
Exams. Each sample multiple-choice item is followed by a table that includes the alignment, the answer key,
the DOK, the percentage? of students who chose each answer option, and a brief answer option analysis or
rationale. Each constructed-response item is followed by a table that includes the alignment, the DOK, and
the mean student score. Additionally, each of the included item-specific scoring guidelines is combined with
sample student responses representing each score point to form a practical, item-specific scoring guide. The
General Description of Scoring Guidelines for Algebra | used to develop the item-specific scoring guidelines
should be used if any additional item-specific scoring guidelines are created for use within local instructional
programs.

Example Multiple-Choice Item Information Table

Item Information

Alignment Assigned AAEC

Answer Key Correct Answer

Depth of Knowledge Assigned DOK

p-value A Percentage of students who selected each option
p-value B Percentage of students who selected each option
p-value C Percentage of students who selected each option
p-value D Percentage of students who selected each option
Option Annotations Brief answer option analysis or rationale

Example Constructed-Response ltem Information Table

Depth of Assigned

Alignment Assigned AAEC Knowledge DOK

Mean Score

2All p-value percentages listed in the item information tables have been rounded.

w
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INFORMATION ABOUT ALGEBRA |

ALGEBRA | EXAM DIRECTIONS
Directions:

Below are the exam directions available to students. These directions may be used to help students navigate
through the exam.

Formulas that you may need to solve questions in this module are found on page 7 of this test
booklet. You may refer to the formula page at any time during the exam.

You may use a calculator on this module. When performing operations with & (pi), you may use either
calculator w or the number 3.14 as an approximation of .

There are two types of questions in each module.

Multiple-Choice Questions:
These questions will ask you to select an answer from among four choices.
e First read the question and solve the problem on scratch paper. Then choose the
correct answer.
e  Only one of the answers provided is correct.

¢ |f none of the choices matches your answer, go back and check your work for
possible errors.

e Record your answer in the Algebra | answer booklet.

Constructed-Response Questions:
These questions will require you to write your response.

e These questions have more than one part. Be sure to read the directions carefully.

e You cannot receive the highest score for a constructed-response question without
completing all the tasks in the question.

e |f the question asks you to show your work or explain your reasoning, be sure to show
your work or explain your reasoning. However, not all questions will require that you
show your work or explain your reasoning. If the question does not require that you
show your work or explain your reasoning, you may use the space provided for your
work or reasoning, but the work or reasoning will not be scored.

e All responses must be written in the appropriate location within the response box in the
Algebra | answer booklet. Some answers may require graphing, plotting, labeling,
drawing, or shading. If you use scratch paper to write your draft, be sure to transfer
your final response to the Algebra | answer booklet.
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INFORMATION ABOUT ALGEBRA |

If you finish early, you may check your work in Module 1 [or Module 2] only.

* Do not look ahead at the questions in Module 2 of your exam materials.
* After you have checked your work, close your exam materials.

You may refer to this page at any time during this portion of the exam.
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INFORMATION ABOUT ALGEBRA |

GENERAL DESCRIPTION OF SCORING GUIDELINES FOR ALGEBRA |

4 Points

e The response demonstrates a thorough understanding of the mathematical concepts and
procedures required by the task.

¢ The response provides correct answer(s) with clear and complete mathematical procedures shown
and a correct explanation, as required by the task. Response may contain a minor “blemish” or
omission in work or explanation that does not detract from demonstrating a thorough understanding.

3 Points

e The response demonstrates a general understanding of the mathematical concepts and procedures
required by the task.

¢ The response and explanation (as required by the task) are mostly complete and correct. The
response may have minor errors or omissions that do not detract from demonstrating a
general understanding.

2 Points

¢ The response demonstrates a partial understanding of the mathematical concepts and procedures
required by the task.

¢ The response is somewhat correct with partial understanding of the required mathematical concepts
and/or procedures demonstrated and/or explained. The response may contain some work that is
incomplete or unclear.

1 Point

¢ The response demonstrates a minimal understanding of the mathematical concepts and procedures
required by the task.

0 Points

¢ The response has no correct answer and insufficient evidence to demonstrate any understanding of
the mathematical concepts and procedures required by the task.

Special Categories within zero reported separately:

Blank Blank, entirely erased, entirely crossed out, or consists entirely of whitespace
Refusal Refusal to respond to the task

Off Task Makes no reference to the item but is not an intentional refusal
Foreign Language Written entirely in a language other than English

lllegible lllegible or incoherent
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INFORMATION ABOUT ALGEBRA |

FORMULA SHEET

Formulas that you may need to solve questions on this exam are found below.
You may use calculator & or the number 3.14 as an approximation of 7.

L] Arithmetic Properties

o Additive Inverse: a-+(-a)=0

Multiplicative Inverse: a-—- =1

O |—

Commutative Property: a+b=b+a

| .h=ph-
i h a-b=b-a
)_ _____ | V=Iwh
- w Associative Property: (a+b)+c=a+ (b+¢)
/ (@b)-c=a-(b-c
Identity Property: a+0=a
a-1=a
Linear Equations
VoV Distributive Property: a-(b+c)=a-b+a-c
_o— N
Slope: m=

Multiplicative Property of Zero: a-0=0
Point-Slope Formula:  (y—y{) = m(x— x,)

Additive Property of Equality:
Slope-Intercept Formula: y=mx+ b Ifa=b,thena+tc=b+c

Standard Equation of a Line: Ax+By=C Multiplicative Property of Equality:
fa=b,thena-c=b-c
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ALGEBRA | 1 MODULE 1

ALGEBRA | MODULE 1
Multiple-Choice Items

1.  Which expression can be simplified to the form 3\y + 3, where y is a positive integer?
A. V18

B. V63
C. V75
D. V84

Item Information

Alignment A1.1.1.1.2

Answer Key B

Depth of Knowledge 2

p-value A 38%

p-value B 41% (correct answer)

p-value C 11%

p-value D 10%

Option Annotations A student could determine the correct answer, option B, by determining that

it is the only option to meet two requirements: the number under the radical
before it is simplified must be a multiple of 9 in order to have a 3 outside the
radical after it is simplified, and since y is a positive integer, the number under
the radical before simplifying must be at least the fourth multiple of 9, or 36.

A student could arrive at an incorrect answer by finding an expression which
only meets one of the requirements. For example, a student could arrive at
option A by meeting the requirement that the number under the radical before
it is simplified be a multiple of 9 while not using a positive integer for y.

0o
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ALGEBRA I 1 MODULE 1

2. A dog’s body temperature (t), in degrees Fahrenheit (°F), is considered normal when the value
of the expression below is no more than 0.75.

|t - 101.75]|

A dog’s body temperature is 101.2°F. Based on the expression, which statement about the
dog’s body temperature is true?

A.  Since normal body temperature is from 100.25°F to 103.25°F, the dog’s body temperature
is considered normal.

B. Since normal body temperature is from 100.25°F to 103.25°F, the dog’s body temperature
is not considered normal.

C. Since normal body temperature is from 101°F to 102.5°F, the dog’s body temperature is
considered normal.

D. Since normal body temperature is from 101°F to 102.5°F, the dog’s body temperature is
not considered normal.

Item Information

Alignment A1.1.1.3.1

Answer Key C

Depth of Knowledge 2

p-value A 15%

p-value B 9%

p-value C 61% (correct answer)

p-value D 15%

Option Annotations A student could determine the correct answer, option C, by setting up the
inequality |t — 101.75| < 0.75 and solving for t to find 101 <t < 102.5 and
comparing the given temperature, 101.2, to this range.

A student could arrive at an incorrect answer by misinterpreting the meaning
of the given context. For example, a student could arrive at option D by
interpreting normal as being outside the range given by the context.

Keystone Algebra | Item and Scoring Sampler—September 2019 9



W

ALGEBRA | 1

MODULE 1

Over one week, a snack booth at a fair sold 362 cans of soft drinks for $1.75 each and

221 hot dogs for $2.35 each. Which calculation will give the closest estimate of the sales
of soft drinks and hot dogs?

A.  30002)
B. 400(@2)
C. 400(2)
D. 400@)

Item Information

Alignment A1.1.1.41

Answer Key B

Depth of Knowledge 2

p-value A 17%

p-value B 69% (correct answer)
p-value C 10%

p-value D 4%

Option Annotations

A student could determine the correct answer, option B, by rounding each
quantity of items to the nearest hundred and each price to the nearest dollar.

A student could arrive at an incorrect answer by rounding incorrectly. For
example, a student could arrive at option A by rounding 362 down to 300
instead of up to 400.
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ALGEBRA I 1 MODULE 1

4. When x3 - 2x2 - 15x is factored completely, which expression is one of the factors?

A. x-5
B. x+5
C. x2-5x

D. x2-2x-15

Item Information

Alignment A1.1.1.5.2

Answer Key A

Depth of Knowledge 1

p-value A 36% (correct answer)

p-value B 12%

p-value C 23%

p-value D 29%

Option Annotations A student could determine the correct answer, option A, by factoring an x out

of each term to arrive at x(x2 — 2x — 15), and then factoring the quadratic inside
the parentheses.

A student could arrive at an incorrect answer by not factoring completely. For
example, a student could arrive at option D by stopping after the x is factored
out of each term.
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ALGEBRA | 1 MODULE 1

5. A clothing company sells hats online to its customers. The price of each hat is p dollars. The
shipping cost is s dollars. The equation shown below can be used to find the total cost (c), in
dollars, when n hats are purchased.

c=np+s

Which equation can be used to find the price of each hat when 5 hats are purchased, the
shipping cost is $6, and the total cost is $417?

A. ¢ =5()+ 41

B. c=641)+5
C. 41=5p+6
D. 41=06p+5

Item Information

Alignment A1.1.2.1.1

Answer Key C

Depth of Knowledge 2

p-value A 7%

p-value B 4%

p-value C 84% (correct answer)

p-value D 5%

Option Annotations A student could determine the correct answer, option C, by replacing the
variables in the given equation with the corresponding numbers given in the
context: n is replaced with 5, s is replaced with 6, and c is replaced with 41.
A student could arrive at an incorrect answer by assigning given numbers
to incorrect variables. For example, a student could arrive at option A by
replacing n with 5, p with 6, and s with 41.
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ALGEBRA I 1 MODULE 1

6. An equation and some of the steps used to solve the equation are shown below. One step
is missing.

2(x —3) + 10x = 5(3 + x)

?
2X-5x+10x=15+6
x =21
x=3

Which set of statements is most likely the missing step and the property that justifies
the step?

A, 2x-B8+10x) =53 + x)
This step is justified by the associative property.

B. 2kx-3)=5@3+x)-10x
This step is justified by the associative property.

C. 2x-6+10x=15+5x
This step is justified by the distributive property.

D. 2x-3+10x=15+x
This step is justified by the distributive property.

Item Information

Alignment A1.1.2.1.2

Answer Key C

Depth of Knowledge 2

p-value A 6%

p-value B 7%

p-value C 81% (correct answer)

p-value D 6%

Option Annotations A student could determine the correct answer, option C, by applying the

distributive property to arrive at an equation that is equivalent to the given
equation and leads to the equation after the question mark in one more step.

A student could arrive at an incorrect answer by applying an incorrect
property. For example, a student could arrive at answer B by applying the
additive property of equality, resulting in an equivalent equation which does
not lead to the equation after the question mark in one step.

Keystone Algebra | Item and Scoring Sampler—September 2019 13



ALGEBRA | 1 MODULE 1

7. A student is selling small and large frozen pizzas for a school fund-raiser.

The student earns $3 for each small pizza sold.
The student earns $4 for each large pizza sold.
The student has sold exactly 30 pizzas.

The student has earned $100.

How many small pizzas and large pizzas has the student sold?

A. 10 small pizzas
20 large pizzas

C. 18 small pizzas
12 large pizzas

B. 14 small pizzas
16 large pizzas

D. 20 small pizzas
10 large pizzas

Item Information

Alignment A1.1.2.2.1

Answer Key D

Depth of Knowledge 2

p-value A 6%

p-value B 4%

p-value C 3%

p-value D 87% (correct answer)

Option Annotations

A student could determine the correct answer, option D, by setting up a
system of equations where x is the number of small pizzas and y is the number
of large pizzas: x + y = 30 and 3x + 4y = 100, and then solving for x and y.

A student could arrive at an incorrect answer by switching the association
of values. For example, a student could arrive at option A by switching the
meaning of the variable assigned to the number of small pizzas with the
variable assigned to the number of large pizzas.
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ALGEBRA I 1 MODULE 1

8. The system of equations below describes the relationship between the time (t), in seconds,
two objects have been traveling and each object’s velocity (v), in feet per second.

v =-32t
v=-32t + 16

Based on the system of equations, which statement about the velocity of the objects is true?

A. The objects never travel at the same velocity.

B. The objects always travel at the same velocity.

1

C. The objects travel at the same velocity only after they have been traveling for - second.

4

1

D. The objects travel at the same velocity only after they have been traveling for -~ second.

2

Item Information

Alignment A1.1.2.22
Answer Key A
Depth of Knowledge 2

p-value A 55% (correct answer)
p-value B 13%
p-value C 14%
p-value D 18%

Option Annotations

A student could determine the correct answer, option A, by setting the
two equations equal to each other, solving to find the false statement 0 = 16,
and interpreting this as indicating no solution.

A student could arrive at an incorrect answer by finding the zero of one of the
equations. For example, a student could arrive at option D by settingv =0 in
the second equation and solving for t.

Keystone Algebra | Item and Scoring Sampler—September 2019
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ALGEBRA | 1 MODULE 1

9. The solution set of an inequality is shown below.

<+
01 2

we
(n--
o9
\‘--
o0 +

4

Which inequality has this solution set?

A 1<3x<2
B. 1<x+2<4
C. 6<2x<9
D. 6<x+3<9

Item Information

Alignment A1.1.3.1.1

Answer Key D

Depth of Knowledge 1

p-value A 10%

p-value B 12%

p-value C 11%

p-value D 67 % (correct answer)

Option Annotations A student could determine the correct answer, option D, by identifying the
solution set as 3 < x < 6 and finding the inequality with the same solution set.
A student could arrive at an incorrect answer by not correctly manipulating
the inequalities. For example, a student could arrive at option B by adding 2 to
cancel the + 2.
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ALGEBRA I 1 MODULE 1

10. Sandy has at least 2 times as many pencils as David has. David has 3 pencils more than
Pietro has. Pietro has 4 pencils. Which number line shows the solution set for the possible
numbers of pencils that Sandy has?

A Attt
0 10 20
B. ettt @————>>
0 10 20
C. Ot
0 10 20
D. - —t—t—t@t——F——F——F+—+—+——+>
0 10 20

Item Information

Alignment A1.1.3.1.2

Answer Key A

Depth of Knowledge 2

p-value A 65% (correct answer)

p-value B 12%

p-value C 18%

p-value D 5%

Option Annotations A student could determine the correct answer, option A, by adding 4 and 3

to find the number of pencils David has and then multiplying the sum by 2 to
find the minimum number of pencils Sandy has (14) and identifying the number
line with a closed circle at 14 and shading to the right of the closed circle to
represent the situation.

A student could arrive at an incorrect answer by applying operations in the
wrong order. For example, a student could arrive at option C by multiplying 4
by 2 and then subtracting 3 to find a minimum number of 5.

Keystone Algebra | Item and Scoring Sampler—September 2019 17



ALGEBRA | 1 MODULE 1

11. The graph of the solution set for a system of inequalities is shown below.

y
A

/

Which system of inequalities is represented by the graph?

A, 2x+y<4 B. 2x+y=4
2x+3y <6 2x+ 3y =6
C. 2x+y<4 D. 2x+y=4
2x+ 3y =6 2x+3y <6

Item Information

Alignment A1.1.3.2.1

Answer Key D

Depth of Knowledge 1

p-value A 23%

p-value B 18%

p-value C 23%

p-value D 36% (correct answer)

Option Annotations A student could determine the correct answer, option D, by determining that
the shaded region is above the line -2x + y = 4 and below the line 2x + 3y = 6.
A student could arrive at an incorrect answer by switching the direction of the
inequalities. For example, a student could arrive at option C by switching the
direction of both inequalities.
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ALGEBRA I 1 MODULE 1

12. A teacher is buying word games and board games for his students.

Each word game can be played by up to 4 students.

Each board game can be played by 2 students.

The teacher needs enough games for 30 students to play at the same time.
The maximum amount that the teacher can spend on the games is $200.

The number of word games (x) and the number of board games (y) the teacher buys must
satisfy the system of linear inequalities below.

4x + 2y = 30

14.5x + 18y < 200

The teacher plans to buy 5 word games and 8 board games. Which statement about the
number of games the teacher plans to buy is true?

A. There will be enough games for 30 students to play at the same time, but the total cost will
be greater than the maximum amount.

B. There will be enough games for 30 students to play at the same time, and the total cost
will be less than the maximum amount.

C. There will not be enough games for 30 students to play at the same time, and the total
cost will be greater than the maximum amount.

D. There will not be enough games for 30 students to play at the same time, but the total cost
will be less than the maximum amount.

Item Information

Alignment A1.1.3.2.2
Answer Key A
Depth of Knowledge 2

p-value A 63% (correct answer)
p-value B 19%

p-value C 12%

p-value D 6%

Option Annotations

A student could determine the correct answer, option A, by substituting 5 for x
and 8 for y in the inequalities and then solving to find that the first inequality is
satisfied but the second is not.

A student could arrive at an incorrect answer by not performing all operations
after substituting numbers for variables. For example, a student could arrive at
option B by not multiplying the number of games by the cost per game.

Keystone Algebra | Item and Scoring Sampler—September 2019 19



ALGEBRA | 1 MODULE 1
CONSTRUCTED-RESPONSE ITEM

13. In a science experiment, a scientist records the wavelengths of six waves. The
wavelengths, in nanometers, are listed below.

o

103 1.0001 1 2 x 102

0.0001 1,000

—
o
o

A. Which two wavelengths are equal to one another?

equalwavelengths: ____ and

B. Which wavelength is the shortest?

shortest wavelength:

Go to the next page to finish question 13. m
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ALGEBRA I 1 MODULE 1

13. Continued. Please refer to the previous page for task explanation.

To find the speed of a wave, the scientist uses the formula shown below.
speed = (wavelength) e (frequency)

The wave with wavelength 103 nanometer has a frequency of 10%. The speed
of the wave is 10Y, where y > 3.

C. Write an inequality in terms of x to represent all possible values of x.

inequality:

The wavelength of a seventh wave is recorded. The wavelength is greater than

2 x 102 nanometer and less than 5 nanometer.

100

D. Write a possible wavelength, in nanometers, for the seventh wavelength. Write
the possible wavelength as a fraction with a denominator of 100.

possible wavelength: nanometer

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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ALGEBRA | 1 MODULE 1

Item-Specific Scoring Guideline

#13 Item Information

Alignment A1.11 Depth of Knowledge 2 Mean Score 1.97

Assessment Anchor this item will be reported under:

A1.1.1—Operations with Real Numbers and Expressions

Specific Anchor Descriptor addressed by this item:

A1.1.1.1—Represent and/or use numbers in equivalent forms (e.g., integers, fractions, decimals, square
roots, and exponents).
A1.1.1.3—Use exponents, roots, and/or absolute values to solve problems.

Scoring Guide

Score

Description

The student demonstrates a thorough understanding of operations with real numbers
and expressions by correctly solving problems with clear and complete procedures and
explanations when required.

The student demonstrates a general understanding of operations with real numbers and
expressions by solving problems and providing procedures and explanations with only minor
errors or omissions.

The student demonstrates a partial understanding of operations with real numbers and
expressions by providing a portion of the correct problem solving, procedures, and
explanations.

The student demonstrates a minimal understanding of operations with real numbers and
expressions.

The response has no correct answer and insufficient evidence to demonstrate any
understanding of the mathematical concepts and procedures as required by the task. Response
may show only information copied from the question.

Top-Scoring Student Response and Training Notes

Score |Description
4 Student earns 4 points.
3 Student earns 3 points.
2 Student earns 2 points.
1 Student earns 1 point.
0 Response is incorrect or contains some correct work that is irrelevant to the skill or concept

being measured.
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Top-Scoring Response
Part A (1 point):

1 point for correct answer

MODULE 1

What?

Why?

-3 1
10 ° (nanometer) AND 1000 (nanometer)
OR

1073 (nanometer) AND .001 (nanometer)
OR

.1
.001 (nanometer) AND 1,000 (nanometer)
OR

3 AND 5

Part B (1 point):

1 point for correct answer

What?

Why?

0.0001 (nanometer)
OR
y

Part C (1 point):

1 point for correct answer

What?

Why?

B3+x>3
OR

X>6
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Part D (1 point):
1 point for correct answer
What? Why?

Answers may vary. Accept any answer in the

form =X where 2 < x < 5.

100’
Sample Responses:

4
100 (nanometer)

OR

2.5 (nanometer)

—_
o
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ALGEBRA | 1 MODULE 1
STUDENT RESPONSE

Response Score: 4 points

13. In a science experiment, a scientist records the wavelengths of six waves. The
wavelengths, in nanometers, are listed below.

o

0.0001 103 1.0001 1 2 x 1072

1,000

—
o
o

A. Which two wavelengths are equal to one another?
6 "3 ___‘——o —2'
0.0001\ Too 1Q |.o0ol \Tooe \ 2= 1O
0.0001 0.0% 0.0\ {.000l | O.00\ 0.02

\
-3 =
equal wavelengths: O =~ and \, 000

The response provides a correct answer.

B. Which wavelength is the shortest?

\ -2
0.c00| % 0> \‘Ofé\ (.00 Zfé
0.00o\ o,og O.Qo\ \.?60\ O-?{( o/a/z_

shortest wavelength: _O-000 |

The response provides a correct answer.

Go to the next page to finish question 13. m
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ALGEBRA I 1 MODULE 1

13. Continued. Please refer to the previous page for task explanation.

To find the speed of a wave, the scientist uses the formula shown below.
speed = (wavelength) e (frequency)

The wave with wavelength 103 nanometer has a frequency of 10%. The speed
of the wave is 10Y, where y > 3.

C. Write an inequality in terms of x to represent all possible values of x.
0"=1010" x >
6= 1,000
(0. 16° =16°

1O Lohere t&’? cant work
« has 4o be

inequality: X 7 G

The response provides a correct inequality.

The wavelength of a seventh wave is recorded. The wavelength is greater than

2 x 102 nanometer and less than 5 nanometer.

100

D. Write a possible wavelength, in nanometers, for the seventh wavelength. Write
the possible wavelength as a fraction with a denominator of 100.

‘ble
2 5 Possib
2*1O 100 0.0« x £0.05 WoNeL
o.
0.02 0.05 o_g%
}
Q.04 - 2%
O-D’S - }_
= 0o

——

possible wavelength: _\90 nanometer

The response provides a correct answer.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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STUDENT RESPONSE
Response Score: 3 points

PARTS A AND B
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STUDENT RESPONSE

PART C
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STUDENT RESPONSE

PART D
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ALGEBRA | 1 MODULE 1
STUDENT RESPONSE

Response Score: 2 points

13. In a science experiment, a scientist records the wavelengths of six waves. The
wavelengths, in nanometers, are listed below.

o

0.0001 103 1.0001 1 2 x 1072

1,000

—
o
o

A. Which two wavelengths are equal to one another?

. 000\ L

and \,OOO

equal wavelengths:

The response provides an incorrect answer.

B. Which wavelength is the shortest?

shortest wavelength: _« OO\

The response provides a correct answer

Go to the next page to finish question 13. m
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ALGEBRA I 1 MODULE 1

13. Continued. Please refer to the previous page for task explanation.

To find the speed of a wave, the scientist uses the formula shown below.
speed = (wavelength) e (frequency)

The wave with wavelength 103 nanometer has a frequency of 10%. The speed
of the wave is 10Y, where y > 3.

C. Write an inequality in terms of x to represent all possible values of x.

X>-3

inequality: X > ‘3

The response provides an incorrect inequality.

The wavelength of a seventh wave is recorded. The wavelength is greater than

2 x 102 nanometer and less than 5 nanometer.

100

D. Write a possible wavelength, in nanometers, for the seventh wavelength. Write
the possible wavelength as a fraction with a denominator of 100.

. .
possible wavelength: ____1©&6©  nanometer

The response provides a correct answer.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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STUDENT RESPONSE
Response Score: 1 point

PARTS A AND B
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STUDENT RESPONSE

PART C
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STUDENT RESPONSE

Response Score: 0 points

13. In a science experiment, a scientist records the wavelengths of six waves. The
wavelengths, in nanometers, are listed below.

o

0.0001

-3 1 -2
10 1.0001 1,000 2x10

—
o
o

A. Which two wavelengths are equal to one another?

The response provides an incorrect answer.

y
equal wavelengths: __0.0001  and 1000

B. Which wavelength is the shortest?

The response provides an incorrect answer.

-3
shortest wavelength: _____ 10

Go to the next page to finish question 13. m
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13. Continued. Please refer to the previous page for task explanation.

To find the speed of a wave, the scientist uses the formula shown below.
speed = (wavelength) e (frequency)

The wave with wavelength 103 nanometer has a frequency of 10%. The speed
of the wave is 10Y, where y > 3.

C. Write an inequality in terms of x to represent all possible values of x.

The response provides an incorrect inequality.

inequality: loy >3

The wavelength of a seventh wave is recorded. The wavelength is greater than

2 x 102 nanometer and less than 5 nanometer.

100

D. Write a possible wavelength, in nanometers, for the seventh wavelength. Write
the possible wavelength as a fraction with a denominator of 100.

The response provides an incorrect answer.

possible wavelength: foD nanometer

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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CONSTRUCTED-RESPONSE ITEM

14. Four people each deliver food to people’s homes.

Curtis charges a flat fee of $2.50 for each delivery plus $0.20 per mile for each mile
he drives. For one delivery, Curtis drives 6 miles.

A. How much does Curtis charge to deliver the food?

Audrey charges a flat fee of $4 for each delivery plus a certain amount, in dollars

per mile, for each mile she drives. For a distance of 30 miles, Curtis and Audrey
charge the same amount.

B. How much does Audrey charge, in dollars per mile? Show or explain all
your work.

Go to the next page to finish question 14. m
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14. Continued. Please refer to the previous page for task explanation.

The amounts of money Peter and Maria each charge to deliver food are
described below.

e Peter charges a flat fee of $3.75 for each delivery plus $0.10 per mile
for each mile he drives.

e Maria charges a flat fee of $2.25 for each delivery plus $0.25 per mile
for each mile she drives.

Peter says there are two distances for which he and Maria charge the same
amount. To prove Peter is not correct, Maria graphs a line for her delivery charges
and a line for Peter’s delivery charges. Each line represents the relationship
between the amount (y), in dollars, each person charges for a delivery and the
distance (x), in miles, each drives for the delivery.

C. Without showing the graph, explain how Maria’s graph of the two lines proves
Peter is not correct.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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Item-Specific Scoring Guideline

#14 Item Information

Alignment A1.1.2 Depth of Knowledge 2 Mean Score 1.73

Assessment Anchor this item will be reported under:

A1.1.2—Linear Equations

Specific Anchor Descriptor addressed by this item:

A1.1.2.1 —Write, solve, and/or graph linear equations using various methods.
A1.1.2.2—Write, solve, and/or graph systems of linear equations using various methods.

Scoring Guide

Score |Description

4 The student demonstrates a thorough understanding of linear equations by correctly solving
problems with clear and complete procedures and explanations when required.

3 The student demonstrates a general understanding of linear equations by solving problems and
providing procedures and explanations with only minor errors or omissions.

2 The student demonstrates a partial understanding of linear equations by providing a portion of
the correct problem solving, procedures, and explanations.

1 The student demonstrates a minimal understanding of linear equations.
The response has no correct answer and insufficient evidence to demonstrate any

0 understanding of the mathematical concepts and procedures as required by the task. Response
may show only information copied from the question.

Top-Scoring Student Response and Training Notes

Score |Description
4 Student earns 4 points.
3 Student earns 3.0-3.5 points.
2 Student earns 2.0-2.5 points.
Student earns 0.5-1.5 points.
1 OR
Student demonstrates minimal understanding of linear equations.
0 Response is incorrect or contains some correct work that is irrelevant to the skill or concept

being measured.
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ALGEBRA |
Top-Scoring Response
Part A (1 point):

1 point for correct answer

1 MODULE 1

What? Why?
$3.70
Part B (2 points):
1 point for correct answer
1 point for correct and complete support
OR % point for correct but incomplete support
What? Why?
($)0.15 (per mile) Sample Work:
OR 4 + 30r =2.50 + 0.20(30)
4+30r=2.50+6
0.15 (dollars per mile) 30r=4.5
OR r=0.15
15¢ (per mile) OR
OR Sample Explanation:

15 cents (per mile)

(Note: Student must include correct monetary unit if
using 15.)

For a distance of 30 miles, Curtis charges $8.50.
Audrey charges a base rate of $4, so she must
charge $4.50 for the mileage. So her rate per mile is
4.5 +30=0.15.

OR equivalent
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ALGEBRA | 1 MODULE 1
Part C (1 point):
1 point for correct and complete explanation
OR 1 point for correct but incomplete explanation

2
Note: No credit for drawing the graph, but explanation still eligible for full or partial credit.

What? Why?

Sample Explanations:
Since the two lines have different rates of change ($0.10 versus $0.25), the two lines can
intersect at only one point.

OR

Since the two lines have different flat fees ($3.75 versus $2.25), the two lines can either
be parallel or intersect at only one point. Since the two lines have one point in common
(at 10 miles), they cannot be parallel. So, the two lines can intersect at only one point.

OR equivalent
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STUDENT RESPONSE
Response Score: 4 points

PARTS A AND B
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STUDENT RESPONSE

PART C

3

suondo e e 153] PU3/MaiaY

~

‘uoljeue|dxa
919|dwod pue 1331102 e sapiroid asuodsal ay |

000l | oBF

Junowwe awes ay} ab1eyo yloq Aoyl Yyoiym Ul 2oUBlSIp 2U) Se safiw gl Ajuo Buaey

Buoim 13124 soaoid 210j212Y) SIY] "S)IW QL JO ‘0L = X 106 | "XGL'0/G" | SIS 1SB| 2y} N0 PapIAIp | ‘Ajleuld "XGL°0 = §°] SWIa)
2Y|| 2y} pSlOBngnS pue PEpRE | ‘Uayl "XSZ'0 + SZ'Z = X0L'0 + G/ :uonenba ay) dn 185 | ‘15114 "10BXS 84 0} S2|IW (] ‘JUnowe
awes ay} ab1eyd A2y} YoIym Ul 20UEB)SIP U AJUO S,2J91) 8SNEBO2] J01I00 JOU S| Jalad sanoid saulj om ay) jo ydelb s,epep|

E|

1021109 jou S| 18)ad saaoid saulp omy ay) Jo ydesb s euepy moy uiejdxs ‘ydelb syl Buimoys jnoyiipy "o
“AIaAlap 2 10} SSAUP Yoes ‘sajiw u (x) souelsip syl pue Alsalep e 1oy safiieyo uosiad

yoes ‘sig|jop Ul {(A) junowe auy) usamiaq diysuoneal sy} syuasaldal sul yoe3] rsableyo Aeaap s is1ad Jol aul| e pue sabieyo fianap Jay
o} auy| e sydelf euely 1081100 J0U S| 18}ad aacid 0] ‘JUnowe swes sy} abieyo euep pue ay Yoiym Jo} SSOUBISIP OM] ale alsy)] shes 1ajed

"SaALP 8Ys S yoea Joj ajiw Jad gz-0g snid Aanap yoes 1o} Gz z$ 10 99) 18| B sableyd euepy
"SSALP 8y 3w Yoea 1o} ajw Jad |-0§ snid Aaaap yoes 1o} G/ ¢§ Jo 23] 18y e sableyd 19jad =

‘Mo[2q paquosap ale poo) Isallep o] afileys yoes euep pue 18184 A8UOLU JO SJUNOWE 8y |

‘sawoy sa|doad 0] poo} 1aaep yoea gjdoad ino4

o=

1B ER o o

47

September 2019

Keystone Algebra | Item and Scoring Sampler—



ALGEBRA | 1 MODULE 1
STUDENT RESPONSE

Response Score: 3 points

14. Four people each deliver food to people’s homes.

Curtis charges a flat fee of $2.50 for each delivery plus $0.20 per mile for each mile
he drives. For one delivery, Curtis drives 6 miles.

A. How much does Curtis charge to deliver the food?

7. go»roZ(lo) Y
2.60+ |2 =

Corbis Wi dhame $>?>-70 Yo
deliver G miles .

The response provides a correct answer.

Audrey charges a flat fee of $4 for each delivery plus a certain amount, in dollars

per mile, for each mile she drives. For a distance of 30 miles, Curtis and Audrey
charge the same amount.

B. How much does Audrey charge, in dollars per mile? Show or explain all
your work.

Cortist 2.50 4 .2(30) 25
Adoreyt Jr30x =85  Jox=4 5

/

TR
5

The response provides an incorrect answer
with correct and complete support.

Go to the next page to finish question 14. W
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14. Continued. Please refer to the previous page for task explanation.

The amounts of money Peter and Maria each charge to deliver food are
described below.

e Peter charges a flat fee of $3.75 for each delivery plus $0.10 per mile
for each mile he drives.

e Maria charges a flat fee of $2.25 for each delivery plus $0.25 per mile
for each mile she drives.

Peter says there are two distances for which he and Maria charge the same
amount. To prove Peter is not correct, Maria graphs a line for her delivery charges
and a line for Peter’s delivery charges. Each line represents the relationship
between the amount (y), in dollars, each person charges for a delivery and the
distance (x), in miles, each drives for the delivery.

C. Without showing the graph, explain how Maria’s graph of the two lines proves
Peter is not correct.

The Ywo lines on\\, ntersecy
eNn Meawn\ne fhaY Yhece
L= @n\\) one Aidrance. Yhad
Moria and Teler overlap, Whida
15 a¥ |0 ymiles,

The response provides a correct and
complete explanation.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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Response Score: 2 points

PARTS A AND B
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STUDENT RESPONSE

Response Score: 1 point

14. Four people each deliver food to people’s homes.

Curtis charges a flat fee of $2.50 for each delivery plus $0.20 per mile for each_mile

he drives. For one delivery, Curtis drives 6 miles.
/

A. How much does Curtis charge to deliver the food?

750 + O.20 (6)
2.5 +].2

The response provides a correct answer.

- ¢ 3.70

Audrey charges a flat fee of $4 for each delivery plus a certain amount, in dollars

per mile, for each mile she drives. For a distance of 30 miles, Curtis and Audrey
charge the same amount.

B. How much does Audrey charge, in dollars per mile? Show or explain all
your work.

B0 —f = #z4

The response provides an incorrect answer
and incorrect support.

Go to the next page to finish question 14. m
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14. Continued. Please refer to the previous page for task explanation.

The amounts of money Peter and Maria each charge to deliver food are
described below.

e Peter charges a flat fee of $3.75 for each delivery plus $0.10 per mile
for each mile he drives.

e Maria charges a flat fee of $2.25 for each delivery plus $0.25 per mile
for each mile she drives.

Peter says there are two distances for which he and Maria charge the same
amount. To prove Peter is not correct, Maria graphs a line for her delivery charges
and a line for Peter’s delivery charges. Each line represents the relationship
between the amount (y), in dollars, each person charges for a delivery and the
distance (x), in miles, each drives for the delivery.

C. Without showing the graph, explain how Maria’s graph of the two lines proves
Peter is not correct.

Z+ proves o Peter Fthas
;rﬁ —j—kay Jouch on Gha 6@\,’0]4 Hia t

|"5' 'S net Hhe sam=< ofder <serdain

YVH' leS.

The response provides an incorrect
explanation.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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ALGEBRA | MODULE 1—SUMMARY DATA
MULTIPLE-CHOICE
Sample Depth of |p-values|p-values|p-values |p-values
Number Alignment | Answer Key | Knowledge A C D
1 A1.1.1.1.2 B 2 38% 10%
2 A1.1.1.3.1 2 15% 15%
3 A1.1.1.4.1 B 2 17% 69% 10% 4%
4 A1.1.1.5.2 A 1 36% 29%
5 A1.1.2.1.1 C 2 7% 4% 5%
6 A1.1.2.1.2 C 2 6% 7% 6%
7 Al1.1.2.2.1 D 2 6% 4%
8 A1.1.2.2.2 A 2 13% 14% 18%
9 A1.1.3.1.1 D 1 10% 12% 11%
10 A1.1.3.1.2 A 2 12% 18% 5%
11 A1.1.3.2.1 D 1 23% 18% 23%
12 A1.1.3.2.2 A 2 19% 12% 6%
CONSTRUCTED-RESPONSE
Sample Depth of
Number Alignment Points Knowledge Mean Score
13 A1.11 4 2 1.97
14 A1.1.2 4 2 1.73
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ALGEBRA | MODULE 2
Multiple-Choice Items

1. A graph of a relation is shown below.

N
>

Removing which line segment from the graph would make the relation a function of x?

A. the line segment with endpoints (4, -2) and (-3, 2)
B. the line segment with endpoints (-3, 2) and (3, 3)
C. the line segment with endpoints (3, 3) and (4, -3)
D. the line segment with endpoints (4,-3) and (-4, -2)

Keystone Algebra | Item and Scoring Sampler—September 2019

58



ALGEBRA | 9 MODULE 2

Item Information

Alignment A1.2.1.1.2

Answer Key D

Depth of Knowledge 2

p-value A 23%

p-value B 19%

p-value C 20%

p-value D 38% (correct answer)

Option Annotations A student could determine the correct answer, option D, by recognizing that

for all values except -4 and 4 in the domain of the relation, there are two values
in the range, and in each case, one of the two values is on the line segment
between (4, -3) and (4, -2).

A student could arrive at an incorrect answer by applying an incorrect
definition of a function. For example, a student could arrive at option A by
applying a definition of a function that only requires the graph to not be a
closed shape.
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2. The set of ordered pairs below is a relation.

{0.5, 2), (1.5, 5), (4.0, 12), (6.5, 15)}

Which relation has the same domain as the given relation?

A, {(1,5), 2, 2), (3, 15), (8, 12)}

(
{©
2

B 5,1),(1.5,4), (4.0, 11), (6.5, 14)}
C. {@2,1.1),(5,2.2),(12,3.3), (15, 4.4)}
D

{t1, 6.5), (-3, 1.5), (-6, 4.0), (-10, 0.5)}

Item Information

Alignment A1.2.1.1.3

Answer Key B

Depth of Knowledge 1

p-value A 12%

p-value B 72% (correct answer)
p-value C 11%

p-value D 5%

Option Annotations

A student could determine the correct answer, option B, by recognizing that
the domain is the set of the x-values in a given set and finding the option with
the same set of x-values as the given set.

A student could arrive at an incorrect answer by applying an incorrect
definition of domain. For example, a student could arrive at option A by
comparing the y-values instead of the x-values.
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3. A teacher buys some pencils.

e He buys 2 pencils for each of his students.
¢ He buys 10 additional pencils.
e Each pencil costs $0.10.

Which equation describes the total amount of money (y), in dollars, that the teacher spends on
pencils as a function of the number of students (x) he has?

A.  y=1.20x
y = 2.00x

B
C. y=0.20x+1
D. y=0.10x+12

Item Information

Alignment A1.2.1.2.1

Answer Key C

Depth of Knowledge 2

p-value A 10%

p-value B 9%

p-value C 49% (correct answer)
p-value D 32%

Option Annotations

A student could determine the correct answer, option C, by finding the slope,
0.10 x 2 = 0.20, and the constant, 0.1 x 10 = 1, and finding the corresponding
equation.

A student could arrive at an incorrect answer by using the given values in the
wrong places. For example, a student could arrive at option D by using the
cost of each pencil as the slope and adding the number of pencils per student,
2, to the number of additional pencils, 10, and using the sum as the constant.
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4. The table below represents a function of x.

x y
4 16
6 12
8 8
10 | 4

Which equation describes the function?

A, y="2x+12

B. y="2x+24
C. y=2x+12
D. y=2x+24

Item Information

Alignment A1.2.1.2.2

Answer Key B

Depth of Knowledge 2

p-value A 7%

p-value B 74% (correct answer)

p-value C 13%

p-value D 6%

Option Annotations A student could determine the correct answer, option B, by using the values in
the table to find the slope and intercept and setting up an equation in the form
y=mx+b.

A student could arrive at an incorrect answer by using the wrong values for
slope and intercept in an equation in the form y = mx + b. For example, a
student could arrive at option C by using the difference in x-values between
rows in the table as slope and using the x-intercept instead of the y-intercept.
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5. Bari paid a total of $62 for 3 hours of driving lessons. This included a $20 fee for the driver’s
manual and an hourly rate for use of the car. What is the hourly rate Bari paid?

A, $14
B. $20
C. $21
D. $27

Item Information

Alignment A1.22.1.2
Answer Key A
Depth of Knowledge 2

p-value A 70% (correct answer)
p-value B 10%

p-value C 14%

p-value D 6%

Option Annotations

A student could determine the correct answer, option A, by subtracting the
constant from the total and then dividing the difference by the number of
hours.

A student could arrive at an incorrect answer by not using all relevant
information. For example, a student could arrive at option C by failing to
subtract the constant fee and then rounding the quotient to the nearest
whole dollar.
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6. The graph shown below represents a linear function.

Y

Which equation describes the linear function?

A. y+1=g@+$

B. y—1:g@+$

C. y+1 :%(X—S)

D. y-1 :%(X—S)
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Item Information

Alignment A1.2.2.1.3

Answer Key D

Depth of Knowledge 1

p-value A 28%

p-value B 18%

p-value C 15%

p-value D 39% (correct answer)

Option Annotations

A student could determine the correct answer, option D, by setting up an
equation for the line in the form y -y, = m(x — x,).

A student could arrive at an incorrect answer by using coordinates incorrectly

option A by using the wrong signs (or operation) when setting up the equation
for the line.

when setting up an equation for the line. For example, a student could arrive at
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7. Martha earns money sewing curtains. She charges a flat fee to meet with a customer and take

ALGEBRA I e MODULE 2

window measurements and an hourly rate to sew the curtains. The graph below shows the
relationship between the time, in hours, Martha works on a sewing project and the total
amount, in dollars, she charges.

Martha’s Sewing Charges

y
A

20
00
80
60
40
20

0 12345672829
Time (hours)

1
1

Total Charges ($)

> X

What is the hourly rate that Martha charges for sewing curtains?

A.  $10.00
B. $12.50
C. $15.00
D. $20.00

Item Information

Alignment Al1.2214
Answer Key A
Depth of Knowledge 2

p-value A 63% (correct answer)
p-value B 6%

p-value C 8%

p-value D 23%

Option Annotations

A student could determine the correct answer, option A, by finding the slope
of the graph.

A student could arrive at an incorrect answer by not considering the flat
fee. For example, a student could arrive at option D by not subtracting the
constant before dividing to find slope.
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8. The scatter plot below shows the relationship between the number of video files (x) stored on
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MODULE 2

2

a computer and the number of gigabytes (y) of storage space available on the computer.

y
A

250
200
150
100

<

Computer Video Storage

Available Storage
(gigabytes)

0

> 4 6 8 10 12 14 16 %

Number of Video Files

Based on the scatter plot, which equation represents a line of best fit that could be used to
predict the number of gigabytes of storage space available on the computer based on the
number of video files that could be stored on the computer?

A, y=-14x+ 250

B. y=-9%+116
C. y=-8x+227
D. y=-4x+189

Item Information

Alignment A1.2.2.2.1

Answer Key C

Depth of Knowledge 2

p-value A 23%

p-value B 13%

p-value C 46% (correct answer)
p-value D 18%

Option Annotations

A student could determine the correct answer, option C, by estimating the
slope and y-intercept of a line that is close to all the given points.

A student could arrive at an incorrect answer by incorrectly estimating
slope. For example, a student could arrive at option A by using the difference
between the smallest and the largest number of video files as the slope.
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9. A data set shows a basketball team’s final scores for one season. Some information about the

ALGEBRA I e MODULE 2

scores in the data set is listed below.

The minimum value is 42.

The lower quartile value is 54.
The median is 60.

The upper quartile value is 72.
The maximum value is 90.

Of the team’s final scores for the season, 75% of them are most likely between which

two values?

A. 42 and 66
B. 42and 72
C. 60and72
D. 72and 90

Item Information

Alignment A1.2.3.1.1

Answer Key B

Depth of Knowledge 2

p-value A 11%

p-value B 57% (correct answer)
p-value C 21%

p-value D 11%

Option Annotations

A student could determine the correct answer, option B, by recognizing that
the quartile values divide a set into subsets which each include about 25% of
the data points, so 75% of the data points are most likely in a range of three
quartiles.

A student could arrive at an incorrect answer by incorrectly interpreting the
meaning of a quartile. For example, a student could arrive at option D by
only selecting the single quartile which is greater than about 75% of the data
points.
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10. The owner of an ice-cream stand conducts a random survey of 50 people to determine which
ice-cream flavor customers prefer to buy. The bar graph below shows the results of the survey.

Ice-Cream Survey Results

chocolate |

mint chip ]

pistachio ||

vanilla |
1

other

Ice-Cream Flavor

O 5 10 15 20 25
Number of Customers

The ice-cream stand is expected to serve 350 customers on the first day of summer. Based on
the results of the survey, which value is most likely the number of customers who will buy
an ice-cream flavor other than chocolate on the first day of summer?

A. 56

B. 126
C. 168
D. 224

Item Information

Alignment A1.2.3.2.1

Answer Key D

Depth of Knowledge 2

p-value A 17%

p-value B 22%

p-value C 18%

p-value D 43% (correct answer)

Option Annotations A student could determine the correct answer, option D, by using the graph to

determine that 64% of customers buy a flavor other than chocolate and then
finding 64% of 350.

A student could arrive at an incorrect answer by calculating a value other than
the most likely number of customers who buy a flavor other than chocolate.
For example, a student could arrive at option B by calculating the number of
customers most likely to order chocolate.
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11. A scatter plot shows the relationship between the distances (x), in miles, from a local airport to
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airports in various cities and the time (y), in minutes, a flight between the airports takes. The
equation below describes the line of best fit for the scatter plot.

Based on the equation, which value is the most likely distance, in miles, between two airports

y =0.16x + 58.62

when a flight between the airports takes 240 minutes?

A 1,134
B. 1,441
C. 1,866
D. 2,251

Item Information

Alignment A1.2.3.2.3
Answer Key A
Depth of Knowledge 2

p-value A 69% (correct answer)
p-value B 15%

p-value C 9%

p-value D 7%

Option Annotations

A student could determine the correct answer, option A, by substituting 240
for y in the given equation and solving for x.

A student could arrive at an incorrect answer by incorrectly solving the
equation for x. For example, a student could arrive at option B by dividing by
0.16 before subtracting 58.62.
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12. There are 28 students whose last names begin with the letters G, H, J, or K. Information about
the probability of randomly selecting one of these students is listed below.

e probability of selecting a student whose last name begins with G:

~N|[—=

e probability of selecting a student whose last name begins with G or H:

mlon

How many of these students have a last name that begins with H?
A 4
B. 5
C. 6
D. 7

Item Information

Alignment A1.2.3.3.1

Answer Key C

Depth of Knowledge 2

p-value A 30%

p-value B 16%

p-value C 38% (correct answer)
p-value D 16%

Option Annotations A student could determine the correct answer, option C, by subtracting

the probability of G from the probability of G or H and then multiplying the
difference by 28.

A student could arrive at an incorrect answer by calculating the incorrect
number of students. For example, a student could arrive at option A by finding
the number of students whose last name begins with G.
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CONSTRUCTED-RESPONSE ITEM

13. Jerry sells a particular type of coin online. The amount he charges his customers for
the coins includes shipping. Jerry uses the equation shown below to determine the
total amount (y), in dollars, he will charge for x coins.

y =32.95x + 12.95

A. How much does Jerry charge a customer for 10 coins?

B. Explain what the number 32.95 means in the context of the problem.

Go to the next page to finish question 13. m
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13. Continued. Please refer to the previous page for task explanation.

Zack and Dave each bought some coins from Jerry online. Dave bought 5 more
coins than Zack bought.

C. Explain why it is not necessary to know how many coins Zack bought to
determine how much more Dave paid than Zack paid.

Jerry has a sale on his website. During the sale, Kerry bought twice as many
coins as Lou bought. Kerry’s total cost is twice Lou’s total cost.

D. Explain how you know that Jerry charged $0 for shipping during the sale.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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Item-Specific Scoring Guideline

#13 Item Information

Alignment A1.2.2 Depth of Knowledge 3 Mean Score 1.76

Assessment Anchor this item will be reported under:

A1.2,2—Coordinate Geometry

Specific Anchor Descriptor addressed by this item:

A1.2.2.1—Describe, compute, and/or use the rate of change (slope) of a line.

Scoring Guide

Score |Description

4 The student demonstrates a thorough understanding of coordinate geometry by correctly
solving problems with clear and complete procedures and explanations when required.

3 The student demonstrates a general understanding of coordinate geometry by solving problems
and providing procedures and explanations with only minor errors or omissions.

2 The student demonstrates a partial understanding of coordinate geometry by providing a
portion of the correct problem solving, procedures, and explanations.

1 The student demonstrates a minimal understanding of coordinate geometry.
The response has no correct answer and insufficient evidence to demonstrate any

0 understanding of the mathematical concepts and procedures as required by the task. Response
may show only information copied from the question.

Top-Scoring Student Response and Training Notes

Score |Description
4 Student earns 4 points.
3 Student earns 3.0-3.5 points.
2 Student earns 2.0-2.5 points.
Student earns 0.5-1.5 points.
1 OR
Student demonstrates minimal understanding of coordinate geometry.
0 Response is incorrect or contains some correct work that is irrelevant to the skill or concept

being measured.
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Top-Scoring Response
Part A (1 point):

1 point for correct answer

What? Why?

$342.45

Part B (1 point):
1 point for correct and complete explanation

OR % point for correct but incomplete explanation

What? Why?

Sample Explanation:
The cost per coin.

OR equivalent

Part C (1 point):
1 point for correct and complete explanation

OR % point for correct but incomplete explanation

What? Why?

Sample Explanations:

Dave just has to pay the additional cost for the 5 coins and the cost per coin is always the
same.

OR

Dave just has to pay the additional cost for the 5 coins and the shipping fee is always the
same.

OR equivalent

Keystone Algebra | Item and Scoring Sampler—September 2019

75



ALGEBRA I (2) MODULE 2
Part D (1 point):
1 point for correct and complete explanation

OR % point for correct but incomplete explanation

What? Why?

Sample Explanations:

Since Kerry paid twice as much for twice as many coins, the total cost is directly
proportional to the number of coins bought. This means the shipping charge must have
been reduced to $0.00.

OR

as Lou’s total cost.

OR equivalent

If there was a shipping charge, Kerry’s total cost would have been less than twice as much
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STUDENT RESPONSE

Response Score: 4 points

13. Jerry sells a particular type of coin online. The amount he charges his customers for
the coins includes shipping. Jerry uses the equation shown below to determine the
total amount (y), in dollars, he will charge for x coins.

y =32.95x + 12.95

A. How much does Jerry charge a customer for 10 coins?

he charges $34Q 4§
for 10 coin$

$340 45

The response provides a correct answer.

B. Explain what the number 32.95 means in the context of the problem.

The Cost of the coin excluding -the
shirping fee,

The response provides a correct and
complete explanation (the cost of the coin).

Go to the next page to finish question 13. m
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13. Continued. Please refer to the previous page for task explanation.

Zack and Dave each bought some coins from Jerry online. Dave bought 5 more
coins than Zack bought.

C. Explain why it is not necessary to know how many coins Zack bought to
determine how much more Dave paid than Zack paid.
T+ 1S not hecessary 1o know how many coins Zack
boyght+ to determing, how much more Oqve P3id than
2ack Fqid becqyse we know that qaf+ep the initql
fee eqch coin costs $33.95 so we know pw;d
l .
eLays Zqck 41dnht
pqid (51432.99 more +han Zack b e 2q

buy +hose five coifls.

The response provides a correct and
complete explanation.

Jerry has a sale on his website. During the sale, Kerry bought twice as many
coins as Lou bought. Kerry’s total cost is twice Lou’s total cost.

D. Explain how you know that Jerry charged $0 for shipping during the sale.

Wwe Know Jerry charged $0 for shirping because
if +hey had paid for Jhif'finj/ Kerrys would
cost less than double what Loy boyght becayse,
the Shipping fee was aflqt+ fee.

The response provides a correct and
complete explanation.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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PARTS A AND B
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Response Score: 2 points

13. Jerry sells a particular type of coin online. The amount he charges his customers for
the coins includes shipping. Jerry uses the equation shown below to determine the
total amount (y), in dollars, he will charge for x coins.

y =32.95x + 12.95

A. How much does Jerry charge a customer for 10 coins?

9:32.95(lo)+ 12.95
«3: 2329.5 +12.95

«6:%%7,.46

e c),\ngs
$ 242 .49
o \O ias

The response provides a correct answer.

B. Explain what the number 32.95 means in the context of the problem.

Oree Gor woinS

2295 (s the price per coit,

The response provides a correct and
complete explanation (the price per coin).

Go to the next page to finish question 13. m
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13. Continued. Please refer to the previous page for task explanation.

Zack and Dave each bought some coins from Jerry online. Dave bought 5 more
coins than Zack bought.

C. Explain why it is not necessary to know how many coins Zack bought to
determine how much more Dave paid than Zack paid.

We Qo ;}us—\' Q%\w{, ouk Waw much e Paicl,
Hon m‘ﬁm Sormuda. WL Can Bad e

™ ha%ﬁ.'ﬂ«m&é&é‘m&‘*
w\/:;g\bwt \oouél\k

The response provides an incorrect
explanation.

Jerry has a sale on his website. During the sale, Kerry bought twice as many
coins as Lou bought. Kerry’s total cost is twice Lou’s total cost.

D. Explain how you know that Jerry charged $0 for shipping during the sale.

Becausge ku/éj p‘“@g”"é’ voice. Low

The response provides an incorrect
explanation.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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Response Score: 1 point

PARTS A AND B
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Response Score: 0 points

13. Jerry sells a particular type of coin online. The amount he charges his customers for
the coins includes shipping. Jerry uses the equation shown below to determine the
total amount (y), in dollars, he will charge for x coins.

y =32.95x + 12.95

A. How much does Jerry charge a customer for 10 coins?

Hé Chd’BZS %[2?523 for /O coins

The response provides an incorrec

t answer.

B. Explain what the number 32.95 means in the context of the problem.

Tl/le- 329{ méans e amouwnd of_ mou/y
Fowill eest b ship.

The response provides an incorrect
explanation.

Go to the next page to finish question 13. m
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13. Continued. Please refer to the previous page for task explanation.

Zack and Dave each bought some coins from Jerry online. Dave bought 5 more
coins than Zack bought.

C. Explain why it is not necessary to know how many coins Zack bought to
determine how much more Dave paid than Zack paid.

T4+ S not necusam/ because you con
YOM.SQ +he  same -27(4&4’10"\ 4o find owd

[,10\,\/ w\vwl" Dave Spenff

The response provides an incorrect
explanation.

Jerry has a sale on his website. During the sale, Kerry bought twice as many
coins as Lou bought. Kerry’s total cost is twice Lou’s total cost.

D. Explain how you know that Jerry charged $0 for shipping during the sale.
Because Keery bougns  ondd  that wes
on cale and The shudff that was on

salc So + 'Pm SL“'D’P‘I’ﬂ/

The response provides an incorrect
explanation.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER

BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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14. Ann records the number of different colored beads in a package in the table

shown below.

Beads in the Package

Color Number
blue 5
brown 4
green 3
orange 5
red 4
yellow 4

randomly select a second bead.

probability:

Ann will randomly select a bead from the package and then, without replacing it,

A. Based on the information in the table, what is the probability Ann will first
select a green bead and then an orange bead from the package?

distribution as the one shown in the table.

Ann’s jar.

answer: red beads

Ann has a jar containing 375 colored beads. The beads in the jar have the same

B. Based on the information in the table, determine the number of red beads in

Go to the next page to finish question 14.
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14. Continued. Please refer to the previous page for task explanation.

Ann has some marbles in five bags. Some information about the number of
marbles in each of Ann’s five bags is listed below.

The fewest number of marbles in a bag is 21.

The greatest number of marbles in a bag is 29.

The mean number of marbles in the bags is 27.

There are two modes for the number of marbles in a bag.

C. How many marbles are in each of Ann’s five bags?

answers:

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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Item-Specific Scoring Guideline

#14 Item Information

Alignment A1.2.3 Depth of Knowledge 3 Mean Score 1.56

Assessment Anchor this item will be reported under:

A1.2.3—Data Analysis

Specific Anchor Descriptor addressed by this item:

A1.2.3.1—Use measures of dispersion to describe a set of data.
A1.2.3.2—Use data displays in problem-solving settings and/or to make predictions.
A1.2.3.3—Apply probability to practical situations.

Scoring Guide

Score |Description

4 The student demonstrates a thorough understanding of data analysis by correctly solving
problems with clear and complete procedures and explanations when required.

3 The student demonstrates a general understanding of data analysis by solving problems and
providing procedures and explanations with only minor errors or omissions.

2 The student demonstrates a partial understanding of data analysis by providing a portion of the
correct problem solving, procedures, and explanations.

1 The student demonstrates a minimal understanding of data analysis.
The response has no correct answer and insufficient evidence to demonstrate any

0 understanding of the mathematical concepts and procedures as required by the task. Response
may show only information copied from the question.

Top-Scoring Student Response and Training Notes

Score |Description
4 Student earns 4 points.
3 Student earns 3 points.
2 Student earns 2 points.
1 Student earns 1 point.
0 Response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.
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Top-Scoring Response
Part A (1 point):

1 point for correct answer

What? Why?

0.025
OR
2.5%
OR
1:39

OR equivalent

Part B (1 point):

1 point for correct answer

What? Why?

60 (red beads)

Part C (2 points):

2 points for correct answer (order does not matter)
OR 1 point if 3 of 4 of these bullets are met using only whole marbles in the bags and there are
marbles in all 5 bags:
¢ The fewest number of marbles in a bag is 21
¢ The greatest number of marbles in a bag is 29
e The mean number of marbles in the bags is 27
¢ There are two modes for the number of marbles in a bag

What? Why?

21, 28, 28, 29, 29
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Response Score: 3 points

14. Ann records the number of different colored beads in a package in the table
shown below.

Beads in the Package

Color Number
blue 5
brown 4
green 3
orange 5
red 4
yellow 4

Ann will randomly select a bead from the package and then, without replacing it,
randomly select a second bead.

A. Based on the information in the table, what is the probability Ann will first
select a green bead and then an orange bead from the package?

3 5.
25 24

I
probability: 40

The response provides a correct answer
(1/40).

Ann has a jar containing 375 colored beads. The beads in the jar have the same
distribution as the one shown in the table.

B. Based on the information in the table, determine the number of red beads in
Ann’s jar.

answetr: é7 5 red beads
The response provides an incorrect answer.

Go to the next page to finish question 14. m
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14. Continued. Please refer to the previous page for task explanation.

Ann has some marbles in five bags. Some information about the number of
marbles in each of Ann’s five bags is listed below.

The fewest number of marbles in a bag is 21.

The greatest number of marbles in a bag is 29.

The mean number of marbles in the bags is 27.

There are two modes for the number of marbles in a bag.

C. How many marbles are in each of Ann’s five bags?

al lml LU L L

|

\
ala
o

answers: 2\ , 29 : 2% ,_ 2% 29

The response provides the five correct values.

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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Response Score: 1 point

14. Ann records the number of different colored beads in a package in the table
shown below.

Beads in the Package

Color Number
blue 5
brown 4
green 3
orange 5
red 4
yellow 4

Ann will randomly select a bead from the package and then, without replacing it,
randomly select a second bead.

A. Based on the information in the table, what is the probability Ann will first
select a green bead and then an orange bead from the package?

The response provides an incorrect answer.

A

probability: 29

Ann has a jar containing 375 colored beads. The beads in the jar have the same
distribution as the one shown in the table.

B. Based on the information in the table, determine the number of red beads in
Ann’s jar.

The response provides a correct answer.

answer: __ GQ  red beads

Go to the next page to finish question 14. m
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14. Continued. Please refer to the previous page for task explanation.

Ann has some marbles in five bags. Some information about the number of
marbles in each of Ann’s five bags is listed below.

The fewest number of marbles in a bag is 21.

The greatest number of marbles in a bag is 29.

The mean number of marbles in the bags is 27.

There are two modes for the number of marbles in a bag.

C. How many marbles are in each of Ann’s five bags?

The response provides an incorrect answer.

answers: 29 , Q9 , 28 , Q9 , A9

AFTER YOU HAVE CHECKED YOUR WORK, CLOSE YOUR ANSWER
BOOKLET AND TEST BOOKLET SO YOUR TEACHER WILL KNOW
YOU ARE FINISHED.
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Response Score: 0 points

PARTS A AND B

suopdp

‘JoMsue 1391100Ul ue me_>O._Q asuodsai oyl Iz

—.‘..L Jamsue

“1ef s,uuy Ul speaq pal Jo Jaquinu auy) sulWIS1ap ‘8|qe] Syl Ul UoneLWIojul 8y) uo paseg g

speaq pal

"2]qel 2y} Ul UMOYS 2uo au)
se uonnguisip awes auyy aney Jel ay) ul speaq ay] "speaq pa1ojod g ¢ Buluieluoo Jel e sey uuy

“JSMsUE 1231100U] Ue sapiroid asuodsal ay | .

VeS| .
s7IE, Aypgeqoid

¢ afieyoed ay) wol peaq sbuelo ue uay) pue
peaq usalb e 109|8s 181y |Im uuy Aljigeqold suy s jeyM “8|ge] SU] Ul UCIIBLLIOU| U} Uo peseg Y

‘pESsq puUoIss B
192|28 Ajwopuel ‘) Bupedal inoyum ‘usy) pue abeyoed ay) wol peaq B 103|8s AjWopuel [Im uuy

mojak

pal

abuelo

uzalb

|0 | =

umMoIq
S an|q

lsquinpy | Jojo)

_.mmmu_uwn_ ay} ul speag

'MOj2Qq UMOoUS
a)1qe) ay) ul obeyoed B Ul speaq palojod
JU213YIp 10 JaqUWinu ay) SPI0dal uuy

&
]

= Y| P 7 40 | 95ed
BUOEBRER o o

100

Keystone Algebra | Item and Scoring Sampler—September 2019



MODULE 2

2

ALGEBRA |
STUDENT RESPONSE

PART C
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ALGEBRA I (2) MODULE 2
ALGEBRA | MODULE 2—-SUMMARY DATA
MULTIPLE-CHOICE
Sample Depth of |p-values|p-values|p-values|p-values
Number Alignment | Answer Key | Knowledge A B C D
1 A1.21.1.2 D 2 23% 19% 20%
2 A1.21.1.3 1 12%
3 A1.21.2.1 C 2 10%
4 A1.2.1.2.2 B 2 7%
5 A1.2.21.2 A 2 14% 6%
6 A1.2.21.3 D 1 28% 18% 15%
7 A1.2214 A 2
8 A1.2.2.2.1 C 2
9 A1.2.3.1.1 B 2
10 A1.2.3.2.1 D 2
11 A1.2.3.2.3 A 2
12 A1.2.3.3.1 C 2
CONSTRUCTED-RESPONSE
Sample . . Depth of
Number Alignment Points Knowledge Mean Score
13 A1.2.2 4 3 1.76
14 A1.2.3 4 3 1.56
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ALGEBRA | 9 MODULE 2
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