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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, assessment handbooks, and content-based item and scoring samplers. This 2014
Algebra | Iltem 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, and each item has been through a rigorous review process to ensure
alignment with the Assessment Anchors and Eligible Content. 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 they 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.

ABOUT THE KEYSTONE EXAMS

The Keystone Exams are end-of-course assessments currently designed to assess proficiencies in Algebra |, Biology,
and Literature. The Pennsylvania Department of Education continues to evaluate the implementation schedule for
additional subjects, including English Composition, Civics and Government, U.S. History, World History, Algebra I,
Geometry, and Chemistry. The Keystone Exams are just one component of Pennsylvania’s high school graduation
requirements. Students must also earn state-specified credits, fulfill the state’s service-learning and attendance
requirements, and complete any additional district requirements to receive a Pennsylvania high school diploma.

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 Web site at
http://www.education.state.pa.us. Click on the green check mark and select “Keystone Exams.”

Alignment

The Algebra | Keystone Exam consists of exam questions grouped into two modules: Operations and Linear Equations
& Inequalities and 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.

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

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 to ensure that it is as demanding cognitively as what
is required by the assigned Assessment Anchor as defined by the Eligible Content. For additional information about
depth of knowledge, please visit the PDE Web Site 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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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, answer key, 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 item alignment, 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 Option Annotations

Assigned Bricf . s ional
AAEC rief answer option analysis or rationale

Alignment

Correct
Answer

Assigned
DOK

Answer Key

Depth of Knowledge

p-values
A B (] D

Percentage of students who selected
each option

Example Constructed-Response Item Information Table

Alignment | Assigned AAEC Depth of Knowledge | Assigned DOK Mean Score

2 All p-value percentages listed in the item information tables have been rounded.
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ALGEBRA 1 EXAM DIRECTIONS

Below are the exam directions available to students in their test booklets. 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 1 (pi), you may use either
calculator 1 or the number 3.14.

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.

* First read the question and solve the problem on scratch paper. Then choose the correct
answer.

* Only one of the answers provided is correct.
* If 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.

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

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

e If 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.

* 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.

If you finish early, you may check your work in Module 1 [or Module 2] only.
e Do not look ahead at the questions in Module 2 [or back at the questions in Module 1] 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.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014
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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

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

e 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

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

0 POINTS

e The response has no correct answer and insufficient evidence to demonstrate any understanding of the
mathematical concepts and procedures required by the task for that grade level.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 6
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FORMULA SHEET

Formulas that you may need to work questions in this sampler are found below.
You may refer to this page at any time during this module.
You may use calculator = or the number 3.14.

[] Arithmetic Properties

o Additive Inverse: a+(a)=0

=1

Q| —

Multiplicative Inverse: a -

Commutative Property: a+b=b+a
I h a-b=b-a
I V=Iwh

-~ w Associative Property: (a+b)+c=a+(b+c¢)
/ @-b)-c=a-(b-c

Identity Property: a+0=a

Linear Equations a-1=a

Ya-Vy Distributive Property: a-(b+tc)=a-b+a-c

Multiplicative Property of Zero: a-0=0
Point-Slope Formula:  (y —y4) =m(x—x) P Pery

Additive Property of Equality:
Slope-intercept Formula: y=mx +b fa=b thena+c=b+c

Standard Equation of a Line: Ax-+By=C Multiplicative Property of Equality:

lfa=b,thena-c=b-c
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1.  When factored completely, which is a factor of 12ax® - 3a?

A. 12a
B. @x®+1)
C. 3a
D. (4x-1)
Item Information Option Annotations
Alignment | A1.1.1.5.2 A student could determine the correct answer, option C, by

C factoring 3a from both terms as 3av(4x2 — 1), then factoring the
difference of the squares (4x2 — 1) as (2x + 1)(2x — 1). This results
in a complete factored expression of 3a(2x + 1)(2x — 1). Of the
three possible factors, only 3a is given as an answer choice.

Answer Key

Depth of Knowledge | 2

-val , . ,
p-values A student could arrive at an incorrect answer by factoring
A B C D | incorrectly or by making a sign error. For example, a student could
8% 38% 199% | arrive at option D either by thinking the x is factored out with the

| 3a or by incorrectly factoring (4x2 — 1) as (4x + 1)(4x - 1).

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 8



2. Simplify:
A. -14
X+7
B.
2x -3
1
C.
X+3
-7
D. X
X+3

ALGEBRA 1

MODULE 1

(x - 7)2

—————x#-3,7
X(x —4) - 21

Item Information

Option Annotations

Alighment

A1.1.1.5.3

Answer Key | D

Depth of Knowledge | 2

p-values
A B C D
13% 27% 22%

A student could determine the correct answer, option D,

=7y
X2 - 4x - 21
factoring the numerator and denominator as
x=-7x-7)
xX=7) (x+3)y

by expanding the denominator as , then

x-7)

and then simplifying the expression to x+3)

A student could arrive at an incorrect answer by incorrectly

canceling variables, terms, or factors. For example, a student
could arrive at option C by canceling both (x — 7) terms in the
numerator along with the one (x — 7) term in the denominator.
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3. A person’s hair is 8 centimeters long. The equation below can be used to estimate the
length (L), in centimeters (cm), that the person’s hair will be after w weeks.

L=",8
4+

Based on the equation, what will be the estimated length of the person’s hair after 10 weeks?
A. 45cm

B. 8cm

C. 10cm
D. 10.5cm

Item Information Option Annotations

Alignment | A1.1.2.1.1 A student could determine the correct answer, option D, by
Answer Key | D

substituting 10 for w, then simplifying

Depth of Knowledge | 1

L=§+8=2.5+8=10.5.

p-values

A B C D A student could arrive at an incorrect answer by using the
4% 6% 8% 82% 10 and/or the 8 incorrectly. For example, a student could arrive at

option B by substituting 10 for L and then solving for

w: 10 = % + 8, which becomes 2 = %, which becomes 8 = w.
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4. Ms. Bernard monitored the growth of a fish. The fish originally weighed 27 ounces. The fish
grew at a rate of 5 ounces per month. The equation below can be used to describe the weight,
in ounces, of the fish.

72 =27 + 5x
Ms. Bernard correctly determined that x = 9. What does the solution of the equation mean?
A. The fish grew at a rate of 9 ounces per month for 72 months.
B. The fish grew at a rate of 72 ounces per month for 9 months.
C. It took 9 months for the fish to grow to a weight of 72 ounces.
D

It took 72 months for the fish to grow to a weight of 9 ounces.

Item Information Option Annotations
Alignment | A1.1.2.1.3 A student could determine the correct answer, option C, by
Answer Key | C interpreting the 72 as the weight, in ounces, of the fish; the 27 as
the original weight, in ounces, of the fish; and the 5 as the rate, in
Depth of Knowledge | 2 ounces per month, the fish grows. When the rate (ounces per

month) is multiplied by a number, that number needs to represent
p-values the number of months in order for the 5x term to represent a
A B fo D weight, which can then be added to the initial weight (27 ounces)
| to derive the final weight (72 ounces).
9% 7% 80% 3%

| A student could arrive at an incorrect answer by incorrectly
interpreting what the numbers in the equation represent. For
example, a student could arrive at option A by thinking the
solution represents the rate, in ounces per month, and the
72 represents the total number of months.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 1
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5. A system of equations is shown below.

2x+ 2y =10
5x -2y =4

What is the solution of the system of equations?

A (2,-7)
B. 2,7
C. (2 39
D. (3,2

Item Information

Option Annotations

Alignment | A1.1.2.2.1

Answer Key | C

Depth of Knowledge | 1

p-values
A B C D
7% 13% 7%

A student could determine the correct answer, option C, by using
the elimination method. Adding the first equation to the second
yields 7x = 14. Dividing both sides of the equation by 7 yields

x = 2. Substituting 2 for x in the equation 2x + 2y = 10 yields

2(2) + 2y = 10. Subtracting 4 from both sides of the equation
yields 2y = 6. Dividing both sides of the equation by 2 yields

y = 3. Written as an ordered pair, the solution is (2, 3).

| A student could arrive at an incorrect answer by subtracting the
. second equation from the first equation or by reversing the values

of x and y in the final ordered pair. For example, a student could
arrive at option B by subtracting the second equation from the
first, resulting in 3x = 6, which yields x = 2. Substituting 2 for x in
the first equation yields 2(2) + 2y = 10. This equation can then be
solved incorrectly for y by adding 4 to 10, yielding 2y = 14, which
can be simplified to y = 14. Written as an ordered pair, the
incorrect solution is (2, 7).

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 12
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6. Juan answered all 50 questions on a test. He earned 3 points for each question he answered
correctly. He lost 1 point for each question he answered incorrectly. His final test score was
102 points. The system of equations below describes the relationship between the number of
questions he answered correctly (x) and the number of questions he answered incorrectly (y).

x+y=250
3x-y=102

Part of the solution of the system of equations is x = 38. What does this value represent?

A. the number of questions Juan answered correctly

the number of questions Juan answered incorrectly

B
C. the number of points Juan lost from questions he answered incorrectly
D

the number of points Juan earned from questions he answered correctly

Item Information

Option Annotations

Alignment | A1.1.2.2.2

Answer Key | A

Depth of Knowledge | 2

p-values
A B C D
6% 9% 10%

A student could determine the correct answer, option A, by
interpreting that the variable x represents the number of questions
Juan answers correctly.

A student could arrive at an incorrect answer by incorrectly
interpreting the meaning of the variables x and y. For example, a
student could arrive at option D by thinking the variable x
represents the number of points Juan earns.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014
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7. Jason decided that he will sell his stocks if their value per share (x) goes below $5 or above
$15. Which compound inequality represents the values at which Jason will sell his stocks?

A

B
C.
D

x>8$5orx < $15
x <85 o0rx>$15
x> 85 and x < $15
x <$5 and x > $15

Item Information

Option Annotations

Alignment | A1.1.3.1.1

Answer Key | B

Depth of Knowledge | 2

p-values

A
18%

B C D

9% 11%

A student could determine the correct answer, option B, by
interpreting “below $5” as x < $5 and “above $15” as x > $15.

A student could arrive at an incorrect answer by confusing the
direction of the inequality signs or by confusing the use of “or” for
“and.” For example, a student could arrive at option C using > to
represent “below $5” and < to represent “above $15,” as well as
thinking both conditions need to occur (“and”) instead of only one
of the two conditions.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 14
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8. Aninequality is shown below.

Ax +2<2x+9

Which graph shows the solution of the inequality?

B. < ——t—t—tt——————1>
0 1 34 5 6 7 8 9 10
C. < ppeO———+——1>
01 2 3 4 5 6 7 8 910
D. < ) ——— >
01 2 34 5 6 7 8 910
Item Information Option Annotations
Alignment | A1.1.3.1.2 A student could determine the correct answer, option B, by
Answer Key | B solving the ineguality and then graphing its sqlution. Subtracting
2x from both sides yields 2x + 2 < 9. Subtracting 2 from both
Depth of Knowledge | 1 sides yields 2x < 7. Dividing both sides by 2 yields x < 3.5.

A student could arrive at an incorrect answer by adding the

p-values values together or by adding the coefficients together. For
A B c D example, a student could arrive at option D by not dividing the
11% 16% 2204 | sides by 2, which leaves 2x < 7, and graphing an open circle at 7.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 15



ALGEBRA [ \ MODULE 1

9. Aticket to a baseball game costs $20. Each soda sold at the game costs $5. Shawn may
spend no more than $50. He buys 1 ticket and x sodas. Shawn represents this situation with

the inequality below.

5x +20 <50

The solution of the inequality is x < 6. Which statement best describes the solution of the

inequality?

A. Shawn buys 6 or fewer sodas.

Shawn buys 6 or fewer tickets.

B
C. Shawn buys 1 ticket and 5 sodas.
D

Shawn has less than or equal to $6 remaining when he leaves the game.

Item Information

Option Annotations

Alignment | A1.1.3.1.3

Answer Key | A

Depth of Knowledge | 2

p-values

A B C D
5% 12% 11%

A student could determine the correct answer, option A, by
interpreting the variable x as the number of sodas Shawn can buy
and spend no more than $50.

A student could arrive at an incorrect answer by incorrectly
interpreting the meaning of the variable x or by incorrectly
interpreting what the inequality represents. For example, a student
could arrive at option C by seeing that Shawn buying 1 ticket and
5 sodas is a possible solution; however, the inequality x < 6
represents all possible solutions and not just one possible
solution.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 16
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10. A group of friends will buy at most 8 snacks at a movie theater and spend no more than $42.
They will pay $4 for each box of candy and $7 for each bag of popcorn. The system of
inequalities graphed below represents this information.

Movie Theater Snacks

of Popcorn
N WO ~ 0
o)} > <

Number of Bags

>» X

0 123456738
Number of Boxes of Candy

Which combination of boxes of candy and bags of popcorn could the group buy?
A. 2 boxes of candy and 6 bags of popcorn
B. 3 boxes of candy and 4 bags of popcorn
C. 5 boxes of candy and 4 bags of popcorn
D

8 boxes of candy and 1 bag of popcorn

Item Information Option Annotations
Alignment | A1.1.3.2.2 A student could determine the correct answer, option B, by
Answer Key | B interpreting the combination as the ordered pair (3, 4) and

identifying the ordered pair as a point within the solution set.

Depth of Knowledge | 2

A student could arrive at an incorrect answer by incorrectly
interpreting the meanings of the variable(s) or by not identifying
the ordered pair as a point in the solution set. For example, a

A B c D student could arrive at option D by identifying the point (8, 1) as a
11% 64% 13% 119 | solution to the “no more than $42” inequality but failing to notice
the point is not part of the solution for the “at most 8 snacks”
inequality.

p-values

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 17
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CONSTRUCTED-RESPONSE ITEMS

11. A large washtub already contains 6 gallons of water. A faucet is turned on and

continues to fill the washtub at a rate of% gallon per minute.

A. How many total gallons of water will be in the washtub when the faucet has
been on for 5 minutes?

gallons

When the faucet has been on for x minutes, there will be y gallons of water in the
washtub.

B. Write a linear equation to model the number of gallons of water (y) in the
washtub x minutes after the faucet has been turned on.

linear equation:

C. Using your equation, determine the number of minutes from when the faucet is

turned on until there are exactly 23 % gallons of water in the washtub.

minutes

Go to the next page to finish question 11.

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 18
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11. Continued. Please refer to the previous page for task explanation.

A second washtub already contains 2 gallons of water. A larger faucet is used to

fill this washtub at a rate 1% times the rate of the first faucet.

Both faucets are turned on at the same time.

D. Determine the number of minutes until both washtubs contain the same
number of gallons of water.

minutes

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014 19
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SCORING GUIDE

#11 ITEM INFORMATION

Alignment

A1.1.2 Depth of Knowledge 3 Mean Score 1.52

ITEM-SPECIFIC SCORING GUIDELINE

Score

Description

The student demonstrates a thorough understanding of writing, solving, and/or applying a
linear equation and interpreting solutions to problems in the context of the problem situation
(linear equations only) by correctly solving problems and clearly explaining procedures.

The student demonstrates a general understanding of writing, solving, and/or applying a linear
equation and interpreting solutions to problems in the context of the problem situation (linear
equations only) by correctly solving problems and clearly explaining procedures with only
minor errors or omissions.

The student demonstrates a partial understanding of writing, solving, and/or applying a linear
equation and interpreting solutions to problems in the context of the problem situation (linear
equations only) by correctly performing a significant portion of the required task.

The student demonstrates minimal understanding of writing, solving, and/or applying a linear
equation and interpreting solutions to problems in the context of the problem situation (linear
equations only).

The student does not demonstrate any understanding of the mathematical concepts and
procedures as required by the task. Response may show only information copied from the
question.
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Top Scoring Response:

(1 score point)

\ |

MODULE 1

Part A Answer

1 point for correct answer

(1 score point)

1 point for correct answer

(1 score point)

1 point for correct answer

(1 score point)

What? Why?
1
8—
2
OR equivalent
Part B Answer
What? Why?
=1 X+6
Y=3
OR equivalent
Part C Answer
What? Why?
1
35 5
OR equivalent
Part D Answer
What? Why?

16

1 point for correct answer

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014
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STUDENT RESPONSE

RESPONSE SCORE: 4 POINTS

11. A large washtub already contains 6 gallons of water. A faucet is turned on and

continues to fill the washtub at a rate of% gallon per minute.

A. How many total gallons of water will be in the washtub when the faucet has
been on for 5 minutes?

Student has given a correct
answer, 8%.

g /2

gallons

When the faucet has been on for x minutes, there will be y gallons of water in the
washtub.

B. Write a linear equation to model the number of gallons of water (y) in the
washtub x minutes after the faucet has been turned on.

Student has given a correct
equation, 1 __ 2 x+6=y.

linear equation: ]/7' ¥ b=\

C. Using your equation, determine the number of minutes from when the faucet is

turned on until there are exactly 23 % gallons of water in the washtub.

Student has given a correct

answer, 35 1
35" o ’

minutes

Go to the next page to finish question 11.
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11. Continued. Please refer to the previous page for task explanation.

A second washtub already contains 2 gallons of water. A larger faucet is used to

fill this washtub at a rate 1% times the rate of the first faucet.

Both faucets are turned on at the same time.

D. Determine the number of minutes until both washtubs contain the same
number of gallons of water.

x v Ty S (1) +2 = M

K +bey o (ie) +6 =M

Student has given a correct answer, 16.

/@ minutes
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STUDENT RESPONSE

RESPONSE SCORE: 3 POINTS
11. A large washtub already contains 6 gallons of water. A faucet is turned on and

continues to fill the washtub at a rate of% gallon per minute.

A. How many total gallons of water will be in the washtub when the faucet has
been on for 5 minutes?

Student has given a correct

8 \ § answer, 8.5.

gallons

When the faucet has been on for x minutes, there will be y gallons of water in the
washtub.

B. Write a linear equation to model the number of gallons of water (y) in the
washtub x minutes after the faucet has been turned on.

Student has given an incorrect
equation, 6 +y = %x. Manipulating
\ this equation algebraically does
— A not produce a correct equation.
linear equation: (0 <+ ‘J\) i P &

-7

C. Using your equation, determine the number of minutes from when the faucet is

turned on until there are exactly 23 % gallons of water in the washtub.

Student has given a correct answer,
35.5, even though an incorrect

% C) '; equation was given in part B.
) minutes

Go to the next page to finish question 11.
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11. Continued. Please refer to the previous page for task explanation.

A second washtub already contains 2 gallons of water. A larger faucet is used to

fill this washtub at a rate 1% times the rate of the first faucet.

Both faucets are turned on at the same time.

D. Determine the number of minutes until both washtubs contain the same
number of gallons of water.

2.5 gal + 2 =25 gal

r

25 16 min

(1

' §5q,)4~055\3u

< 10 min

¥ .Zfscbl

% S min = 1L25g4 +T =
% 15 min = 7.9 ja)\ Yo < j?.‘;’ﬁa/)

— l7/9w\+2 © /‘/{3qj\

7;\' 6 M =

v = 85M+O d,%ﬁq}

16 M

o (-

Student has given a correct answer, 16.

“/ minutes
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STUDENT RESPONSE

RESPONSE SCORE: 1 POINT

11. A large washtub already contains 6 gallons of water. A faucet is turned on and

continues to fill the washtub at a rate of% gallon per minute.

A. How many total gallons of water will be in the washtub when the faucet has
been on for 5 minutes?

Student has given a correct

answer 81.
r=2
5 // 1T

gallons

When the faucet has been on for x minutes, there will be y gallons of water in the
washtub.

B. Write a linear equation to model the number of gallons of water (y) in the
washtub x minutes after the faucet has been turned on.

P et
J=
Student has given an incorrect

) ) — equation, y = yzx + n.
linear equation: Aq_‘,_lﬂ_zpfz_‘k_b; |

\ W4 <

C. Using your equation, determine the number of minutes from when the faucet is

turned on until there are exactly 23 % gallons of water in the washtub.

] Student has given an incorrect
U= . 471
1 minutes answer, &/

Go to the next page to finish question 11.
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11. Continued. Please refer to the previous page for task explanation.

A second washtub already contains 2 gallons of water. A larger faucet is used to

fill this washtub at a rate 1% times the rate of the first faucet.

Both faucets are turned on at the same time.

D. Determine the number of minutes until both washtubs contain the same
number of gallons of water.

<
|

-

|
3,

Student has given an incorrect
answer, 12.

\'e

minutes
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12. Rolando drives at least 40 miles but less than 60 miles each week.

A. Graph the compound inequality representing all of the possible distances
Rolando could drive for 8 weeks.

Rolando’s Driving for 8 Weeks

< : : : : : : : : : : : : : —>
40 80 120 160 200 240 280 320 360 400 440 480 520 560 600

Miles Driven

B. Explain why you chose to use the symbols you used for the endpoints of the
compound inequality in part A.

Go to the next page to finish question 12.
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12. Continued. Please refer to the previous page for task explanation.

Rolando buys at least 8.5 but no more than 11 gallons of gas each week. The
price of gas has ranged from $2.40 to $2.65 per gallon each week.

C. Write an inequality to model all of the possible amounts of money (m) Rolando
spends on gas each week. Show or explain all your work.
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SCORING GUIDE

#12 ITEM INFORMATION

Alignment

A1.1.3 Depth of Knowledge 3 Mean Score 1.14

ITEM-SPECIFIC SCORING GUIDELINE

Score

Description

The student demonstrates a thorough understanding of writing compound inequalities
and graphing their solution sets on a number line by correctly solving problems and clearly
explaining procedures.

The student demonstrates a general understanding of writing compound inequalities and
graphing their solution sets on a number line by correctly solving problems and clearly
explaining procedures with only minor errors or omissions.

The student demonstrates a partial understanding of writing compound inequalities and
graphing their solution sets on a number line by correctly performing a significant portion of
the required task.

The student demonstrates minimal understanding of writing compound inequalities and
graphing their solution sets on a number line.

The student does not demonstrate any understanding of the mathematical concepts and
procedures as required by the task. Response may show only information copied from the
question.
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Top Scoring Response:

Part A Answer

What? Why?

o}

Rolando’s Driving for 8 Weeks

] ] ] ] Van ¥ ] ] ] A

40

80 120 160 200 240 280 320 SéO 460 4210 480 520 560 600

L L L
T T T T ‘ "4 T T T >

Miles Driven

(1 score point)

1 point for correct answer
OR 'z point for correct endpoints

Part B Answer

What?

Why?

| chose a solid (closed) circle at 320 since Rolando would drive greater
than or equal to 8 x 40 = 320 miles. | chose an open circle at 480 since
Rolando would drive less than, but not equal to, 8 X 60 = 480 miles.

OR equivalent

(1 score point)

1 point for complete explanation
OR %2 point for correct but incomplete support

Part C Answer

What?

Why?

OR equivalent

2040 <m<29.15 Minimum: 8.5 gallons x $2.40 per gallon = $20.40

Maximum: 11 gallons x $2.65 per gallon = $29.15

OR

The least amount Rolando could pay for gas is when he buys
8.5 gallons at $2.40 per gallon, which is $20.40. The greatest
amount Rolando could pay for gas is when he buys 11 gallons
at $2.65 per gallon, which is $29.15. Since Rolando could

pay either of these amounts, | used the less than or equal to
symbols.

OR equivalent

(2 score points)

1 point for correct answer

OR %2 point for partially correct answer (1 calculation error or 1 sign error)
1 point for complete support

OR %2 point for correct but incomplete support
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RESPONSE SCORE
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ALGEBRA |

STUDENT RESPONSE

RESPONSE SCORE
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STUDENT RESPONSE

RESPONSE SCORE: 2 POINTS
12. Rolando drives at least 40 miles but less than 60 miles each week.

A. Graph the compound inequality representing all of the possible distances
Rolando could drive for 8 weeks.

Rolando’s Driving for 8 Weeks

< ; ; ; ; ; ; L e L ; —>
40 80 120 160 200 240 280 320 360 400 440 480 520 560 600

Ho = X Miles Driven
x&
Lo <X
VA 4

- Student has correctly graphed
ZZO—-‘“ DL the compound inequality.
Ugs < X

B. Explain why you chose to use the symbols you used for the endpoints of the
compound inequality in part A.

| those. 320 20 bewmse a¥ *W\c%‘: W osard Yok Zo\amds drives
M ho miles eack week . @Y Jeast meams 1Y 15 greoYer
than or equal b bewpse e never dreives fess s Thor
muH‘iy“eJ dow 8 since it was o the dime spany 0‘? g
weoks  dwl 30* 320 = )0 n he seord wqpohion folamde
des Jesc Phan (o miles ewhn week . Less Fhm rreany Haak
he always drivee umdeor OO MT\ws/u)%Ju, Then, | multiplived
(o l’j 8, Gor the 8 N@URIJMJ 30‘4” 48o< X .

Student’s explanation is incorrect

symbols, not the endpoints.

because it explains the inequality

Go to the next page to finish question 12.
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12. Continued. Please refer to the previous page for task explanation.

Rolando buys at least 8.5 but no more than 11 gallons of gas each week. The
price of gas has ranged from $2.40 to $2.65 per gallon each week.

C. Write an inequality to model all of the possible amounts of money (m) Rolando
spends on gas each week. Show or explain all your work.

8§52 x=
VAN
2.5 + 7240 I\« Z.65

_%’ZO'\"O %'ch\js/

20.40

Student has a partially correct inequality
(contains one sign error but is otherwise
correct) and has shown all work
necessary to support the inequality.
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RESPONSE SCORE

L]
=

1 POINT

53] pU3/Manay

00oL / 251

"}IpaJd Aue Joy
JUadIYNSUL S| uoneue|dxa s,3usapnis

‘9]0110 PSSO By SN 0}
aABY | SUBBW YDIYMm ‘'0} [enba Jo uey) J8)ealb S| }) 0S 2JoW JO SOUBISIP JBY SAUP PIN0OD 8Ys 8SNEJa] 8|21 PasOlo 8y} Pasoyd |

_ o3|

¢ ped ul fijenbaul punodwos auy Jo sjulodpus auy) Joj pasn noA sjoquiAs ay) asn o) asoys nok Aym uedx3 g

‘ydeib ayy uo syuiodpua
9y} bupde|d Aj3091103 10y
11paJd |einied suies Juspnis usauqg sallN

009 098 0gs _cm.v Ovy  00F 09€E _owm 08¢ O0Oveé 002 O09L 0¢L 08 oy

—1 1 'l 'l ! 'l L } 1 [ 'l i L
- L L T T Ly L T T T L T

syaa g 10} BuianuQ s,opuejoy
¢ /0o we~

“Syaam g J0) SALp pINoo opue|oy saouelsip alqissod ayi jo ||e Bunuasaidal Ajenbaul punodwoo syl ydels) 'y

"}oam LoBa Sa|iW (g UBL} SS8|INg S8IW (f ISES| JB SSALIP OpUE|0y

. Z10 | ebeg
Elo]=] D21 Ve

J

42

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014



35
—
)
a
O
=

ALGEBRA 1

153] pU3/Manay

‘pa1dwsanie si poddns ou
pue 10a1100ul s Aljenbaul sjuapnis

000L /8L

S92>0FeX L1>58

[

“lom InoA ||e uiejdxa 1o moys “yaam yoea seb uo spuads opuejoy (w) Asuow jo sjunowe a|qissod auj Jo ||e japow o} Ayjenbaul ue sjupy "9

uojebsad 69'z$ 01 0¥ 2$ woy pebues sey seb Jo soud ay| yeemyoea seb jo suojjeb | | uey) ajow ouing G gisea|le sAing opue|oy

"yaam |oes

"y8am Yoea Sa|il (g UBL) SS8] INg S8|il O 1SES| J& SB8ALIP OpUE|OY

1<)

LNE &L

Z 40z ebed
@ 1 uonserd )

43

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014
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STUDENT RESPONSE

RESPONSE SCORE: 0 POINTS
12. Rolando drives at least 40 miles but less than 60 miles each week.

A. Graph the compound inequality representing all of the possible distances
Rolando could drive for 8 weeks.
Rolando’s Driving for 8 Weeks

<00 : : : : : : : : : : : : —>
40 80 120 160 200 240 280 320 360 400 440 480 520 560 600

Miles Driven

Student’s graph is incorrect.

B. Explain why you chose to use the symbols you used for the endpoints of the
compound inequality in part A.

i S?ufi’ thew |ike Nt bowuse Oper arcle
Meons @aLuM 4o Yhe 0(qu c)rol&, M exuAS /05 °H/\a/v\
or gre/azl’@r %Ww

Student’s explanation is incorrect.

Go to the next page to finish question 12.
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12. Continued. Please refer to the previous page for task explanation.

Rolando buys at least 8.5 but no more than 11 gallons of gas each week. The
price of gas has ranged from $2.40 to $2.65 per gallon each week.

C. Write an inequality to model all of the possible amounts of money (m) Rolando
spends on gas each week. Show or explain all your work.

P = e < |l = 24 = 26O

Student’s inequality is incorrect and no
support is attempted.
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ALGEBRA 1 MODULE 1T—SUMMARY DATA

MULTIPLE-CHOICE

MODULE 1

Sample Answer Depth of p-values
Number Alignment Key Knowledge A B C D
1 A1.1.1.5.2 C 2
2 A1.1.1.5.3 D 2
3 Al1.1.2.1.1 D 1
4 A1.1.2.1.3 C 2
5 A1.1.2.21 C 1
6 A1.1.2.2.2 A 2
7 A1.1.3.11 B 2
8 A1.1.3.1.2 B 1
9 A1.1.3.1.3 A 2
10 A1.1.3.2.2 B 2
CONSTRUCTED-RESPONSE
Sample Depth of
Number Alignment Points Knowledge Mean Score
11 A1.1.2 4 3 1.52
12 A1.1.3 4 3 1.14
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ALGEBRA I

ALGEBRA | MODULE 2
MULTIPLE-CHOICE ITEMS

MODULE 2

1. The set of ordered pairs shown below is a relation that is a function of x.

{(1,3), (2, 4), 3, 9), (4, 6)}

Which ordered pair could be included in the set so that the relation remains a function of x?

A. (0,4)
B. (1,6)
C. (3 3)
D. 4,7

Item Information

Option Annotations

Alignment | A1.2.1.1.2

Answer Key | A

Depth of Knowledge | 2

p-values

A B C D

38% 14% 15% | 32%

A student could determine the correct answer, option A, by
identifying the ordered pair that does not have the same x-value
as any ordered pair in the relation.

A student could arrive at an incorrect answer by using the
y-value. For example, a student could arrive at option D by
identifying the ordered pair that does not have the same y-value
as any ordered pair in the relation.
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2. Aki wants to buy a music player that costs $234 using only the money he earned from mowing
lawns. The table below shows the amount of money Aki earned as a function of the number of
lawns he mowed.

Aki’s Mowing
Number Amount
of Lawns Earned

Mowed %)

3 24

6 48

8 64

11 88

Based on the function shown in the table, what is the least number of lawns Aki will have to
mow to buy the music player?

A. 22
B. 29
C. 30
D. 31
Item Information Option Annotations
Alignment | A1.2.1.2.1 A student could determine the correct answer, option C, by using
Answer Key | C the taple .of the linear fu.nction and creat!ng .the equatipn y = 8x.
Substituting 234 for y yields 234 = 8x. Dividing both sides by
Depth of Knowledge | 2 8 yields 29.25 = x. Since the context (number of lawns) requires a

whole number answer that yields a value of $234 or more, the

p-values least whole number value is 30.
A B C D | Astudent could arrive at an incorrect answer by incorrectly
10% 18% 6% interpreting the table or by incorrectly applying the linear function

| equation. For example, a student could arrive at option B by
correctly finding 29.25 = x but then rounding the number without
verifying the expected output-value.
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3. The table below represents a function of x.

x y
-1 -13
-1
11
19

Which equation describes the function?

A, y=x-12
B. y=2x+5
C. y=4x-9
D. y=-4x+13

Item Information

Option Annotations

Alignment | A1.2.1.2.2

Answer Key | C

Depth of Knowledge | 2

p-values

A B C D
8% 6% 80% 5%

A student could determine the correct answer, option C, by
identifying the linear equation that will map every value of x in the
table to the corresponding value of y.

A student could arrive at an incorrect answer by checking only
one of the ordered pairs in the table or by using the incorrect sign
on the slope. For example, a student could arrive at option A by

| using only the first ordered pair (-1, —13) to verify the equation
holds true.
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4. LaShawn earned $60.00 for working 8 hours this weekend. What is the total amount of money
LaShawn would earn for working 34 hours at the same rate of pay?

A. $255
B. $272
C. $315
D. $453
Item Information Option Annotations
Alignment | A1.2.2.1.1 A student could determine the correct answer, option A, by

calculating and using the constant rate of change. Dividing $60.00

Answer Key | A .
by 8 hours yields a constant rate of change of $7.50 per hour.

Depth of Knowledge | 2 Multiplying the rate by 34 hours yields $255.
A student could arrive at an incorrect answer by incorrectly
p-values . . .
calculating the rate or by applying the rate incorrectly. For
A B c D example, a student could arrive at option D by dividing 8 by 60,
83% 8% 5% 4% applying this rate to 34 hours, and then moving the decimal until

the value is greater than $60.
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5. A function of x is graphed on the coordinate plane below.

y

A
8
7
6
5 =
4
3
2
1

> X

0 2 3 45 6 7 8

What is the slope of the graph?

A. O
B. 1
5
C. 5
D. undefined

Item Information

Option Annotations

Alignment | A1.2.2.1.4

Answer Key | A

Depth of Knowledge | 2

p-values

A B C D
2% 11% | 34%

A student could determine the correct answer, option A, by

selecting two points on the graph and applying these points to the

Yo—Y4q

formulam = Xp =Xy

or by recognizing that the graph of a horizontal
line has a slope of 0.
A student could arrive at an incorrect answer by finding the

y-intercept or by using the reciprocal. For example, a student
could arrive at option C by identifying the y-intercept of the graph.
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6. Marcie heated a beaker of water in science class. The scatter plot below shows the
temperature (y), in degrees Celsius (°C), of the water based on the number of minutes (x) she
heated the water.

Temperatures of Water
in Beaker
y

A
>

OO OoOoo
L
L J

Temperature (°C)
N WPrO

» X
0 12345
Number of Minutes

Which equation describes the line of best fit for the temperature of the water based on the
number of minutes Marcie heated the water?

A. y=53x+12
B. y=5.3x+23
C. y=-53x+23
D

y =-5.3x+ 50
Item Information Option Annotations
Alignment | A1.2.2.2.1 A student could determine the correct answer, option B, by

examining the scatter plot and identifying that the y-intercept
should be between 20 and 25. Since the points have a positive
Depth of Knowledge | 2 correlation, the student could also determine the slope is positive.

Answer Key | B

A student could arrive at an incorrect answer by incorrectly

p-values identifying the location of the y-intercept or by switching the sign
A B c D for the slope. For example, a student could arrive at option D by
19% 11% 9% using a negative slope and by incorrectly identifying the

y-intercept as the grid line that is closest to the greatest y-value
for the points on the scatter plot.
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7. Javier’s score on a science test is equal to the upper quartile value of all the scores on the
test. Based on this information, which statement about Javier’s score is most likely to be true?

A. Javier’s score is 75.

Javier’s score is greater than 75 other scores.

B
C. Javier’s score is the same as 75% of all the scores.
D

Javier’s score is greater than 75% of all the scores.

Item Information

Option Annotations

Alignment | A1.2.3.1.1

Answer Key | D

Depth of Knowledge | 2

p-values

A B C
11% 10% 31%

A student could determine the correct answer, option D, by
interpreting the upper quartile value as being the value for which
75% of the data has a lower value.

A student could arrive at an incorrect answer by incorrectly
identifying how the 75% relates to the data set. For example, a
student could arrive at option A by incorrectly interpreting the
75 as the actual score on the test (i.e., Javier earned 75% of the
points on a 100-point test).
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8. The circle graph below shows the percent of the total number of students enrolled in a high
school who are in each grade.

School Enroliment

seniors freshmen
24% 28%

juniors  |sophomores
26% 22%

There are currently 448 freshmen enrolled in the high school. About 75% of the seniors
enrolled in the high school will attend college next year. Which is most likely the number of
seniors currently enrolled in the high school who will attend college next year?

A. 167

B. 288
C. 336
D. 384
Item Information Option Annotations
Alignment | A1.2.3.2.1 A student could determine the correct answer, option B, by using
Answer Key | B the numb'er' qf freshmen to calculate the number of students in the
school. Dividing the number of freshmen (448) by the percentage
Depth of Knowledge | 2 of the students who are freshmen (0.28) yields 1,600 students in

the school. Multiplying this total by the percentage of students

p-values who are seniors (0.24) yields 384 seniors. Multiplying the number
A B c D of seniors by the percentage of seniors who will attend college
1o 379% 14% next year (0.75) yields 288 seniors who will attend college
° ° ° | nextyear.

A student could arrive at an incorrect answer by using incorrect
calculations or by not following through to the end of the
calculation. For example, a student could arrive at option C by
finding 75% of the number of freshmen.
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9. Four violin students recorded the number of days they practiced violin each month for a year.
Which stem-and-leaf plot has mode and median values that are equal?

A. Number of Days B. Number of Days
Practiced Each Month Practiced Each Month
0 0O([15689
11114 110458
211111 2125
311111 3(0
Key Key
1| 2=12days 1| 2=12days
C. Number of Days D. Number of Days
Practiced Each Month Practiced Each Month
0([23456 8 049
1133 11000000
210 1 2111
3(10 1 3(10 1
Key Key
1| 2=12days 1| 2=12days
Item Information Option Annotations
Alignment | A1.2.3.2.2 A student could determine the correct answer, option D, by

calculating the mode and median of each stem-and-leaf plot and

Answer Key | D :
comparing the values.

Depth of Knowledge | 2

A student could arrive at an incorrect answer by incorrectly
interpreting the stem-and-leaf plots or by incorrectly determining
the mode and/or the median. For example, a student could arrive

A B c D at option A by incorrectly using only the leaf values to determine
20% 8% 14% L7 the mode and median and not applying the stem values.

p-values
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10. The scatter plot below shows the arm spans and heights of 20 people in Dorian’s class.

y
A

205
200
195
190
185
180
175
170
165
160
155
150

0

Height (cm)

$an

Class Measurements

» X

150 155160 165 170175180 185 190195 200 205

Arm Span (cm)

Based on the line of best fit, which is most likely the height of a person with an arm span of

200 cm?

A. 188 cm
B. 192cm
C. 197cm
D. 205cm

Item Information

Option Annotations

Alignment | A1.2.3.2.3

Answer Key | C

Depth of Knowledge | 2

p-values
A B C D
5% 16% 7%

A student could determine the correct answer, option C, by
visually extending the line to x = 200 and seeing the value should
be between 195 and 198. A student could also use two points on
the line of best fit, (150, 155) and (180, 180), to determine the
equation for the line of best fit, y = %x + 30, and then find the
y-value of the equation when 200 is substituted for x.

| A student could arrive at an incorrect answer by finding the

x-value for when the y-value is 200 or by using the most extreme

| points on the scatter plot. For example, a student could arrive at

option B by incorrectly using the greatest y-value of any point
plotted on the scatter plot.
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CONSTRUCTED-RESPONSE ITEMS

11. Albert sells baseball programs at a stadium. The function m(x) = 2.50x represents the
total amount of money collected, in dollars, for selling x baseball programs.

A. Fill in the table with the amounts of money collected for selling baseball
programs.

Albert’s Revenue

Baseball
Programs
Sold

150
175
197

Money
Collected ($)

The cost, in dollars, to print up x programs for each game is represented by the
function c(x) = 0.50x + 40.

B. On the grid below, draw a line that contains the coordinate points of the cost to
print up x programs for each game.

c(x)
A
80

70
60
50
40
30
20
10

» X
0O 10 20 30 40 50 60 70 80 90

Go to the next page to finish question 11.
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11. Continued. Please refer to the previous page for task explanation.

In addition to his hourly wage, Albert earns a bonus when the amount of money
collected is greater than the cost to print the total number of programs he sold.
His bonus is equal to % of the difference between the amount of money collected,
m(x) = 2.50x, and the cost, c(x) = 0.5x + 40.

C. How much money does Albert earn as a bonus when he sells 309 baseball
programs? Show all of your work. Explain why you did each step.
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SCORING GUIDE

#11 ITEM INFORMATION

Alignment

A1.2.1 Depth of Knowledge 3 Mean Score 1.62

ITEM-SPECIFIC SCORING GUIDELINE

Score

Description

The student demonstrates a thorough understanding of creating, interpreting, and using the
equation, graph, or table of a linear function and translating from one representation of a linear
function to another (graph, table, and equation) by correctly solving problems and clearly
explaining procedures.

The student demonstrates a general understanding of creating, interpreting, and using the
equation, graph, or table of a linear function and translating from one representation of a linear
function to another (graph, table, and equation) by correctly solving problems and clearly
explaining procedures with only minor errors or omissions.

The student demonstrates a partial understanding of creating, interpreting, and using the
equation, graph, or table of a linear function and translating from one representation of a linear
function to another (graph, table, and equation) by correctly performing a significant portion of
the required task.

The student demonstrates minimal understanding of creating, interpreting, and using the
equation, graph, or table of a linear function and translating from one representation of a linear
function to another (graph, table, and equation).

The student does not demonstrate any understanding of the mathematical concepts and
procedures as required by the task. Response may show only information copied from the
question.
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Part A Answer

What?

Why?

Albert’s Revenue

Baseball
Programs
Sold

Money
Collected ($)

150

375.00

175

437.50

197

492.50

(1 score point)
1 point for correct answer

Part B Answer
What? Why?

c(x)
A
80
70
60
50
40
30
20
10

» X
0 10 20 30 40 50 60 70 80 90

(1 score point)

1 point for correct answer
OR %2 point for correct slope only (0.50)
OR %2 point for correct y-intercept only (40)

Part C Answer
What? Why?
$289 m(309) = 2.50(309) = $772.50

¢(309) = 0.50(309) + 40 = $194.50
% (772.50 - 194.50) = % (578) = $289.

AND

First | substituted 309 into the revenue function and got $772.50. Then | substituted 309 into the
cost function and got $194.50. Then | found the difference ($578), and then found half of that ($289).

OR equivalent

(2 score points)

1 point for correct answer
1 point for complete support
OR %2 point for correct but incomplete support
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STUDENT RESPONSE

RESPONSE SCORE: 4 POINTS

11. Albert sells baseball programs at a stadium. The function m(x) = 2.50x represents the

MODULE 2

total amount of money collected, in dollars, for selling x baseball programs.

programs.

Albert’s Revenue

Baseball

Programs | ¢ lig2ted (9
150 f‘;-?{
175 \f 4%7.50
197 1$492 .50

A. Fill in the table with the amounts of money collected for selling baseball

in the table.

Student has correctly filled

function c(x) = 0.50x + 40.

c(x)
A
80

70
60
50
-t
30
20
10

The cost, in dollars, to print up x programs for each game is represented by the

B. On the grid below, draw a line that contains the coordinate points of the cost to
print up x programs for each game.

Student has correctly drawn

the line on the grid.

0

10 20 30 40 50 60 70 80 90

» X

Go to the next page to finish question 11.
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11. Continued. Please refer to the previous page for task explanation.

STEP |

SUBSTITUTION . | SUBSTITUTE
304 W THE X s ot
£oTH FupTNS AN SaLe
P PIND THE 2 DIEeeNe
P e

M(,o)c 2.5 (%302)
m(p)e 7150

¢(r) e .S (307)+40
¢(k)= 194.5

In addition to his hourly wage, Albert earns a bonus when the amount of money
collected is greater than the cost to print the total number of programs he sold.
His bonus is equal to % of the difference between the amount of money collected,
m(x) = 2.50x, and the cost, c(x) = 0.5x + 40.

C. How much money does Albert earn as a bonus when he sells 309 baseball
programs? Show all of your work. Explain why you did each step.

STEP 2

SugreactioN ; | SUBTRAUT THE (57
15 MAE THE PROLRAMS P THE
PEHTC, o THE Plocpars 10 APD
TE PRhT .

P28 -l & = 578

STEP %

pISiod, | DIVIDE S8 B Twe
SINGE THE  PEaBsEM. STATES ALBERC
gnes lfy e piFsEReNcs BeTwew
ME (AUECTED Moy AN PBAVE T
AKE PROLRAMS

¢ =7 = 289

Student has a correct answer and shows complete
procedure to solve the problem ($772.50 and
$194.50, finds the difference, and divides by 2).
Student also explains why these steps were done.
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RESPONSE SCORE: 3 POINTS

MODULE 2

11. Albert sells baseball programs at a stadium. The function m(x) = 2.50x represents the
total amount of money collected, in dollars, for selling x baseball programs.

programs.

Albert’s Revenue

Baseball
Money
Pr%%rlzms Collected ($)
150 |§375
175 §431.5
197

§492..5

A. Fill in the table with the amounts of money collected for selling baseball

Student has correctly filled
in the table.

function c(x) = 0.50x + 40.

c(x)
A
80

70
60
50
28
30
20
10

The cost, in dollars, to print up x programs for each game is represented by the

B. On the grid below, draw a line that contains the coordinate points of the cost to
print up x programs for each game. :

Student has correctly drawn
the line on the grid.

» X

0

10 20 30 40 50 60 70 80 90

Go to the next page to finish question 11.
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11. Continued. Please refer to the previous page for task explanation.

In addition to his hourly wage, Albert earns a bonus when the amount of money
collected is greater than the cost to print the total number of programs he sold.
His bonus is equal to % of the difference between the amount of money collected,

m(x) = 2.50x, and the cost, c(x) = 0.5x + 40.

C. How much money does Albert earn as a bonus when he sells 309 baseball
programs? Show all of your work. Explain why you did each step.

300 (2..50) = § 172 .5 7725
(.,5)3049 +40 = #194.7 :lol‘(‘g‘,
518 =2 = §787

Abest earned §289
As A lbonus.

Student has a correct answer. The support provided is incomplete; the
procedure to solve the problem is complete ($772.50 and $194.50, finds
the difference, and divides by 2), but there is no explanation of why the
steps were done.
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O
=
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STUDENT RESPONSE

RESPONSE SCORE: 1 POINT

11. Albert sells baseball programs at a stadium. The function m(x) = 2.50x represents the
total amount of money collected, in dollars, for selling x baseball programs.

A. Fill in the table with the amounts of money collected for selling baseball
programs.

Albert’s Revenue

Baseball
Money
Prosgrla(lims Collected ($)
o Student has correctly filled
150 319 in the table.
175 | 439.5
197|442 .5

The cost, in dollars, to print up x programs for each game is represented by the
function c(x) = 0.50x + 40.

B. On the grid below, draw a line that contains the coordinate points of the cost to
print up x programs for each game.

c(x)
A
80

70
60
50
40

30 Student has partial credit
20 for a correct y-intercept.

10

» X
0O 10 20 30 40 50 60 70 80 90

Go to the next page to finish question 11.
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11. Continued. Please refer to the previous page for task explanation.

In addition to his hourly wage, Albert earns a bonus when the amount of money
collected is greater than the cost to print the total number of programs he sold.
His bonus is equal to % of the difference between the amount of money collected,

m(x) = 2.50x, and the cost, c(x) = 0.5x + 40.

C. How much money does Albert earn as a bonus when he sells 309 baseball
programs? Show all of your work. Explain why you did each step.

2.5 (30) < 1729
1G5 . M

3288.8

Student has an incorrect answer. The
support provided is insufficient for credit,
and there is no explanation of why the
steps were done.
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ALGEBRA I MODULE 2

12. A large bucket that is full of water has a small leak on the bottom. The bucket loses
water at the rate of 0.5 gallon per minute. After 6 minutes the bucket contains exactly
9 gallons of water.

A. How many gallons of water were initially in the bucket?

gallons

B. Write an equation in point-slope form to model the number of gallons (y) of
water in the bucket after x minutes.

point-slope equation:

Go to the next page to finish question 12.
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ALGEBRA I MODULE 2

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

C. How many minutes does it take for the bucket to lose 7.5 gallons of water?

minutes

D. What is the total number of minutes it will take for the bucket to be completely
empty?

minutes

Pennsylvania Keystone Algebra | Item and Scoring Sampler 2014

77



ALGEBRA I MODULE 2

SCORING GUIDE

#12 ITEM INFORMATION

Alignment

A1.2.2 Depth of Knowledge 2 Mean Score 1.94

ITEM-SPECIFIC SCORING GUIDELINE

Score

Description

The student demonstrates a thorough understanding of applying the concept of linear rate
of change (slope) to solve problems, writing a linear equation in point-slope form when given
the slope and 2 points on the line, and determining the y-intercept represented by a linear
equation by correctly solving problems and clearly explaining procedures.

The student demonstrates a general understanding of applying the concept of linear rate of
change (slope) to solve problems, writing a linear equation in point-slope form when given
the slope and 2 points on the line, and determining the y-intercept represented by a linear
equation by correctly solving problems and clearly explaining procedures with only minor
errors or omissions.

The student demonstrates a partial understanding of applying the concept of linear rate of
change (slope) to solve problems, writing a linear equation in point-slope form when given
the slope and 2 points on the line, and determining the y-intercept represented by a linear
equation by correctly performing a significant portion of the required task.

The student demonstrates minimal understanding of applying the concept of linear rate of
change (slope) to solve problems, writing a linear equation in point-slope form when given
the slope and 2 points on the line, and determining the y-intercept represented by a linear
equation.

The student does not demonstrate any understanding of the mathematical concepts and
procedures as required by the task. Response may show only information copied from the
question.
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Top Scoring Response:

(1 score point)

1 point for correct answer

(1 score point)

1 point for correct answer

(1 score point)

1 point for correct answer

(1 score point)

ALGEBRA I MODULE 2
Part A Answer
What? Why?
12
Part B Answer
What? Why?
(y-9)=-0.5(x-6)
OR equivalent equation in
point-slope form
Part C Answer
What? Why?
15
Part D Answer
What? Why?

24

1 point for correct answer
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ALGEBRA I MODULE 2

STUDENT RESPONSE

RESPONSE SCORE: 1 POINT

12. A large bucket that is full of water has a small leak on the bottom. The bucket loses
water at the rate of 0.5 gallon per minute. After 6 minutes the bucket contains exactly
9 gallons of water.

A. How many gallons of water were initially in the bucket?

Student has given a correct answer.

AN gallons

B. Write an equation in point-slope form to model the number of gallons (y) of
water in the bucket after x minutes.

Student has given an incorrect equation.

point-slope equation: = 0.5 —

Go to the next page to finish question 12.
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ALGEBRA I

MODULE 2

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

3 s

C. How many minutes does it take for the bucket to lose 7.5 gallons of water?

Student has given an incorrect answer.

minutes

empty?

(p

D. What is the total number of minutes it will take for the bucket to be completely

12-0.5= &

Student has given an incorrect answer.

minutes
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ALGEBRA I

STUDENT RESPONSE

RESPONSE SCORE: 0 POINTS

MODULE 2

12. A large bucket that is full of water has a small leak on the bottom. The bucket loses
water at the rate of 0.5 gallon per minute. After 6 minutes the bucket contains exactly

9 gallons of water.

(QO gallons

A. How many gallons of water were initially in the bucket?

Student has given an incorrect answer.

water in the bucket after x minutes.

point-slope equation:

B. Write an equation in point-slope form to model the number of gallons (y) of

Student has given an incorrect equation.

y=6x +0.5
\J

Go to the next page to finish question 12.
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ALGEBRA I

MODULE 2

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

@ an mA§ 5@ minutes

C. How many minutes does it take for the bucket to lose 7.5 gallons of water?

Student has given an incorrect answer.

empty?

/O ﬁ minutes

D. What is the total number of minutes it will take for the bucket to be completely

Student has given an incorrect answer.
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ALGEBRA I MODULE 2
ALGEBRA | MODULE 2—SUMMARY DATA
MULTIPLE-CHOICE
Sample Answer Depth of p-values
Number Alignment Key Knowledge A B C D
1 A1.2.1.1.2 A 2 8% 14% 15% 32%
2 A1.2.1.21 C 2 10% 18% 65% 6%
3 A1.2.1.2.2 C 2 8% 6% 80% 5%
4 A1.2.2.11 A 2 33% 8% 5% 4%
5 A1.22.1.4 A 2 % 2% 11% 34%
6 A1.2.2.21 B 2 19% 61% 11% 9%
7 A1.2.3.1.1 D 2 11% 10% 31% 48%
8 A1.2.3.2.1 B 2 12% % 37% 14%
9 A1.2.3.2.2 D 2 20% 8% 14% 8%
10 A1.2.3.2.3 C 2 5% 16% % 7%
CONSTRUCTED-RESPONSE
Sample Depth of
Number Alignment Points Knowledge Mean Score
11 A1.2.1 4 3 1.62
12 A1.2.2 4 2 1.94
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