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" INFORMATION ABOUT SCIENCE ‘

INTRODUCTION

General Introduction

The Pennsylvania Department of Education (PDE) provides districts and schools with tools to assist
in delivering focused instructional programs aligned with the Pennsylvania Academic Standards
(PAS). These tools include Academic Standards, Assessment Anchors and Eligible Content (AAEC)
documents, assessment handbooks, and content-based item and scoring samplers. This Item and
Scoring Sampler is a useful tool for Pennsylvania educators in preparing local instructional programs
by providing samples of test item types and scored student responses. The item sampler is not
designed to be used as a pretest, a curriculum, or any other benchmark for operational testing.

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

What Is Included

This sampler contains test questions, or test “items,” that have been written to align to the
Assessment Anchors that are based on the PAS. The sample test questions model the types of items
that may appear on an operational PSSA. Each sample test question has been through a rigorous
review process to ensure alignment with the Assessment Anchors prior to being piloted in an
embedded field test within a PSSA assessment and then used operationally on a PSSA assessment.
Answer keys, scoring guidelines, and any related stimulus material are also included. Additionally,
sample student responses are provided with each open-ended (OE) item to demonstrate the range
of responses that students provided in response to these items.

Purposes and Uses

The items in this sampler may be used! as examples for creating assessment items at the classroom
level. Classroom teachers may find it beneficial to have students respond to the open-ended items
in this sampler. Educators may then use the sampler as a guide to score the responses either
independently or together with colleagues within a school or district. This sampler also includes the
General Description of Scoring Guidelines for Science Open-Ended Items that students will have
access to during a PSSA science administration. The general description of scoring guidelines may
be distributed to students for use during local assessments and may also be used by educators
when scoring local assessments.

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

Item Format and Scoring Guidelines

il

The multiple-choice (MC) items have four answer choices. Each correct response to an MC item is
worth one point.

Each open-ended (OE) item in science is scored using an item-specific scoring guideline based on a
0-2-point scale.

Testing Time and Mode of Testing Delivery for the PSSA

The PSSA is delivered in a traditional paper-and-pencil format as well as in an online format. The
estimated time to respond to a test question is the same for both methods of test delivery. The
following table shows the estimated response time for each item type.

Science Iltem Type MC OE
Estimated Response Time
: 1 5
(minutes)

During an official test administration, students are given as much additional time as is necessary to
complete the test questions.
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" INFORMATION ABOUT SCIENCE ‘

Item and Scoring Sampler Format

This sampler includes the test directions and scoring guidelines that appear in the PSSA science
assessments. Each MC item is followed by a table that includes the alignment, the answer key,

the depth of knowledge (DOK) level, the percentage? of students who chose each answer option,
and a brief answer-option analysis or rationale. Each OE item is followed by a table that includes
the item alignment, DOK level, and 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 Science Open-Ended Items 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. The student responses in this item and scoring sampler are actual student responses;
however, the handwriting has been changed to protect the students’ identities and to make the item
and scoring sampler accessible to as many people as possible.

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

Example Open-Ended Item Information Table

Depth of . Mean Average
Knowledge Assigned DOK Score Score

Alignment | Assigned AAEC

2 All p-value percentages listed in the item information tables have been rounded.
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4 PSSA SCIENCE GRADE 8

SCIENCE TEST DIRECTIONS
Directions:

On the following pages are the Science questions. There are two types of questions.

il

Multiple-Choice Questions:

Some questions will ask you to select an answer from among four choices. These questions
will be found in your test booklet.

For the multiple-choice questions:
e Read each question, and choose the best answer.
e Record your choice in the answer booklet.

e  Only one of the answers provided is the correct response.

Open-Ended Questions:

Other questions will require you to write your response. These questions will be found
in your answer booklet.

For the open-ended questions:
e Be sure to read the directions carefully.
e |f the question asks you to do two tasks, be sure to complete both tasks.

e |f the question asks you to compare, be sure to compare. Also, if the question
asks you to explain, describe, or identify, be sure to explain, describe, or identify.
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b PSSA SCIENCE GRADE 8 E

General Description of Scoring Guidelines for Science Open-Ended ltems

2 Points

e The response demonstrates a thorough understanding of the scientific content, concepts,
and procedures required by the task(s).

e The response provides a clear, complete, and correct response as required by the task(s).
The response may contain a minor blemish or omission in work or explanation that does not
detract from demonstrating a thorough understanding.

1 Point

e The response demonstrates a partial understanding of the scientific content, concepts, and
procedures required by the task(s).

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

0 Points

e The response provides insufficient evidence to demonstrate any understanding of the
scientific content, concepts, and procedures as required by the task(s) for that grade level.

e The response may show only information copied or rephrased from the question or
insufficient correct information to receive a score of 1.
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PSSA SCIENCE GRADE 8

MULTIPLE-CHOICE QUESTIONS

1. The germ theory of disease states that diseases are caused by microorganisms. These

organisms are too small to be seen by a human eye unless they are magnified by a microscope.

The spread of disease results from these organisms entering a host. Which statement best
explains how this theory is different from an opinion?

A. The germ theory of disease was made by scientists, but opinions are made by

nonscientists.

B. The germ theory of disease does not change, but opinions can change when new

discoveries are made.

C. The germ theory of disease is a group of ideas that scientists believe are true, but only
nonscientists believe opinions are true.

D. The germ theory of disease is supported by evidence collected by many scientists over

time, but opinions can be made without evidence.

il

Item Information

Alignment S8.A.1.1.1
Answer Key D
Depth of Knowledge 2
p-value A 8%
p-value B 17%
p-value C 10%
p-value D 65% (correct answer)
Option Annotations A. Anyone can form an opinion.
B. A theory may be changed if it can be supported with scientific
evidence.
C. A theory must be supported by scientific evidence; it cannot be
based on personal beliefs or opinions.
D. Key: The germ theory is a valid theory because it is supported

by scientific evidence. An opinion can be made without scientific
evidence.
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b PSSA SCIENCE GRADE 8 E

2. Use the information below to answer the question.

Heart Rate Investigation

Heart Rate at Rest Heart Rate after Exercise
Student . .
(beats per minute) (beats per minute)
w 70 87
X 64 106
Y 83 123
Z 66 91

Which statement is an inference that is best supported by the data shown in the chart?

A. The students’ heart rates increase with exercise.

Student X’s heart rate is higher after exercise than at rest.

B
C. Student Y’s heart rate is higher at rest than student Z’s at rest.
D

The students’ heart rates during exercise are greater than after exercise.

Item Information

Alignment S8.A.1.1.3

Answer Key A

Depth of Knowledge 2

p-value A 68% (correct answer)

p-value B 9%

p-value C 12%

p-value D 11%

Option Annotations A. Key: Heart rate was measured at rest and after exercise. The heart
rates were higher after exercise than when at rest, indicating that the
heart rates increased during exercise.

B. Student X’s heart rate is higher after exercise than at rest; this is the
actual evidence and not an inference drawn from the evidence.

C. Student Y’s heart rate is higher at rest than student Z’s heart rate
at rest. As with option B, this is actual evidence rather than an
inference drawn from the evidence.

D. Without data collected during exercise, it cannot be determined

whether the heart rates would be greater than, less than, or equal to
the rates taken immediately after exercise.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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PSSA SCIENCE GRADE 8

3. Use the information below to answer the question.

Crinoids
Crinoids look like flowers. However,
crinoids are animals related to sea
stars and sea urchins. Crinoids first
appeared on Earth about 490 million
years ago. Today, they still live in
living crinoid crinoid stem fossil | the ocean.

A fossil collector found crinoid fossils. The collector did some research and read the information
shown. What can the collector best infer about the area where the fossil was found?

A.

B
C.
D

The area may once have been the site of an ocean.

The rocks in the area most likely formed in the last 1,000 years.

The area was most likely also a habitat for sea stars and sea urchins.

The rocks in the area may have been moved from a different location.

Item Information

Alignment S8.A.1.3.2

Answer Key A

Depth of Knowledge 2

p-value A 56% (correct answer)

p-value B 11%

p-value C 26%

p-value D 7%

Option Annotations A. Key: Crinoids are marine animals, so it can be inferred that the area

B.

where the fossils were found was the site of an ocean.

Fossils take at least 10,000 years to form; therefore, it is not likely
that the rocks in the area formed in the last 1,000 years.

It cannot be determined whether the area was a habitat for sea stars
and sea urchins until fossils of these animals are found.

The evidence presented does not suggest that the rocks had been
moved from a different location.
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b PSSA SCIENCE GRADE 8 E

4. Use the information below to answer the question.

Lemonade Ingredients

5 cups of sugar
5 cups of lemon juice
20 cups of water

A student follows a recipe using the ingredients shown to make lemonade. Which statement
describes a relationship between ingredients in this recipe?

A.

B.
C.
D

There should be 20 cups of water for every 10 cups of sugar.
There should be 5 cups of lemon juice for every cup of sugar.
There should be 4 cups of water for every cup of lemon juice.

There should be 1 cup of sugar for every 5 cups of lemon juice.

Item Information

Alignment S8.A.2.1.1

Answer Key C

Depth of Knowledge 2

p-value A 10%

p-value B 13%

p-value C 67 % (correct answer)

p-value D 10%

Option Annotations A. There should be 20 cups of water for every 5 cups of sugar rather

than 10 cups of sugar.

B. There should be 5 cups of lemon juice for every 5 cups of sugar
rather than 1 cup of sugar.

C. Key: Four cups of water for every cup of lemon juice is equivalent to
20 cups of water for every 5 cups of lemon juice.

D. There should be 5 cups of sugar rather than 1 cup of sugar for every
5 cups of lemon juice.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022 9
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herbivores?

A. primary producers

tertiary consumers

B
C. primary consumers
D

secondary consumers

PSSA SCIENCE GRADE 8

Based on trophic levels, which classification of organisms is one degree of order higher than

il

Item Information

Alignment S8.A.3.1.2
Answer Key D
Depth of Knowledge 2
p-value A 17%
p-value B 21%
p-value C 33%
p-value D 29% (correct answer)
Option Annotations A. Producers are classified as the base or bottom level of energy
pyramids.
B. Tertiary consumers eat herbivores as well as secondary consumers
that eat herbivores.
C. Herbivores eat producers only and are therefore classified as
primary consumers.
D. Key: Herbivores are primary consumers; therefore, secondary

consumers are one degree of order higher than herbivores.
Secondary consumers eat primary consumers.
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b PSSA SCIENCE GRADE 8 E

6. Use the diagram below to answer the question.

Flight Paths

The diagram shows flight paths between several cities. What does this system best represent?

A. a positive feedback loop

B. a hub-and-spoke system

C. anegative feedback loop

D. asymmetrical truss system

Item Information

Alignment S8.A.3.3.1

Answer Key B

Depth of Knowledge 1

p-value A 22%

p-value B 45% (correct answer)

p-value C 14%

p-value D 19%

Option Annotations A. A positive feedback loop occurs when an increase in the amount
of product increases the progress of the reaction or process that
resulted in the product.

B. Key: The diagram shows a hub-and-spoke system, in which a hub
acts as a central location that connects to multiple points in a spoke
pattern.

C. A negative feedback loop occurs when an increase in the amount
of product decreases the progress of the reaction or process that
resulted in the product.

D. A symmetrical truss system uses beams to form equal-sized

triangular shapes. The shapes connect at joints to form a frame that
can be used to support structures such as bridges and roofs.
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PSSA SCIENCE GRADE 8

Some organisms, such as mammals, have closed blood circulation systems. In mammals,

blood is moved throughout the body inside blood vessels. Other organisms, such as insects,
have open blood circulation systems. In insects, blood is moved to large spaces inside the
body, where it comes into contact with tissue. Despite working in different ways, these blood
circulation systems have similar purposes. Which statement correctly describes one of the
purposes they share?

A

B.
C.
D

Both systems move materials throughout the organism’s body.
Both systems remove harmful waste products from the organism’s body.
Both systems transmit signals from the organism’s muscles to its nervous system.

Both systems change food into useful nutrients and energy for the organism’s cells.

Item Information

Alignment S8.B.1.1.2

Answer Key A

Depth of Knowledge 2

p-value A 54% (correct answer)

p-value B 15%

p-value C 16%

p-value D 15%

Option Annotations A. Key: The main function of blood (circulatory system) is to move

materials, such as essential nutrients, oxygen, and carbon dioxide,
to and from cells inside the body.

B. Waste is removed from the body by the excretory system (e.g.,
urine).

C. Nerve cells transmit signals from the muscles to the nervous system.

D. Organs of the digestive system, such as the stomach and intestines,
change food into useful nutrients and energy.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022 12



b PSSA SCIENCE GRADE 8 E

8. Use the list below to answer the question.

Characteristics of a Biome

e extremely cold climate

¢ |ow level of organism diversity
e simple plant structures

e limited water drainage

e short growing season

e large population changes

Which biome is best described by these characteristics?

A. desert

B. tundra

C. tropical forest
D

deciduous forest

Item Information

Alignment S8.B.3.1.2

Answer Key B

Depth of Knowledge 2

p-value A 7%

p-value B 72% (correct answer)

p-value C 8%

p-value D 13%

Option Annotations A. A desert biome is characterized by high temperatures.

B. Key: A tundra biome is characterized by very low temperatures,
simple vegetation such as shrubs, mosses, and lichens, and limited
water drainage due in part to the presence of permafrost.

C. Atropical forest biome is characterized by a warm climate and a
high level of organism diversity.

D. A deciduous forest biome is characterized by a moderate climate
with four distinct seasons, with warm summers and cool winters.

It contains a wide diversity of plant species, from mosses to large
trees.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022 13
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PSSA SCIENCE GRADE 8

Fires during dry seasons in the savanna (grassland) biome maintain community health. Some

consumer organisms, like insects and mice, are killed by these fires, while other consumers,
like birds, eat organisms affected by the fires. How does this pattern best illustrate the effect

of diversity?

A. It reduces the frequency of negative environmental events.

It allows organisms to adapt more rapidly to changing local conditions.

B
C. It helps maintain overall ecosystem health and efficiency of resource use.
D

It prevents selection pressure from affecting organisms within the environment.

Item Information

Alignment S8.B.3.2.2

Answer Key C

Depth of Knowledge 3

p-value A 10%

p-value B 20%

p-value C 52% (correct answer)

p-value D 18%

Option Annotations A. This seasonal fire pattern does not change the frequency of other
environmental events that could occur in the savanna.

B. The community of organisms living in this biome is already adapted
to the seasonal cycles. The fires do not change the rate at which the
organisms are able to adapt.

C. Key: The cyclical occurrence of the fires helps restore balance to
the community by controlling the growth of some populations of
organisms and making resources available to other populations of
organisms.

D. Natural selection pressures within organism populations will be

present with or without the seasonal fires.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022 14



b PSSA SCIENCE GRADE 8 E

10. Use the reaction below to answer the question.

CH, +20, — CO, + 2H,0

Which statement correctly describes the reactants in the reaction shown?

A.

B.
C.
D

CH, and O, are the reactants because they combine to form new compounds.

CH, and O, are the reactants because they have the highest number of atoms.

CO, and H,0 are the reactants because they are formed following an initial reaction.

CO, and H,0 are the reactants because they both exist as gases at room temperature.

Item Information

B.

Alignment S8.C.1.1.3

Answer Key A

Depth of Knowledge 2

p-value A 55% (correct answer)

p-value B 10%

p-value C 26%

p-value D 9%

Option Annotations A. Key: Methane and oxygen react and combine to yield carbon

dioxide and water.

The number of atoms does not determine whether a substance is a
reactant or a product.

Carbon dioxide and water are products in the reaction shown.
Carbon dioxide and water are products in the reaction shown.
Also, reactants can exist in a liquid, solid, or gaseous state at room
temperature.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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PSSA SCIENCE GRADE 8

11. Use the diagram below to answer the question.

Which process of heat transfer is shown in the diagram?

A. convection
B. conduction
C. insulation

D. radiation

il

Item Information

Alignment S8.C.2.1.2
Answer Key D
Depth of Knowledge 2
p-value A 12%
p-value B 9%
p-value C 5%
p-value D 73% (correct answer)
Option Annotations A. Convection is the transfer of heat through a fluid (e.g., water, air)
from an area of high temperature to an area of low temperature.
B. Conduction is the transfer of heat between two objects that are in
direct contact with one another.
C. Insulation is not a form of heat transfer. Insulation is an action that
slows the transfer of heat.
D. Key: Radiation is the transfer of heat through electromagnetic

waves. The diagram illustrates heat in the form of electromagnetic
waves traveling through space from the Sun to Earth.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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4 PSSA SCIENCE GRADE 8

12. Use the drawing below to answer the question.

Wind Turbine

-

Energy from the wind is used to rotate the blades of the wind turbine. Which sequence shows
the conversion of energy that occurs at a wind turbine?

A. solar energy —» mechanical energy — electrical energy

B. kinetic energy —» mechanical energy —» electrical energy

C. chemical energy —» potential energy —» mechanical energy

D. potential energy —» gravitational energy —» chemical energy

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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b PSSA SCIENCE GRADE 8 E

Alignment S8.C.2.1.3

Answer Key B

Depth of Knowledge 2

p-value A 28%

p-value B 60% (correct answer)

p-value C 5%

p-value D 7%

Option Annotations A. The wind turbine would require a solar panel to convert solar energy
into mechanical energy.

B. Key: The motion of the wind (kinetic energy) moves the blades,
which use mechanical energy to move internal parts, which in turn
are used to generate electrical energy.

C. Kinetic energy from the wind, not chemical energy, is being
converted in the turbine.

D. The gravitational potential energy of the blades above the ground

would have to be converted to kinetic energy before it could be
converted to chemical energy.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022 19
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13. Which example provides the best description of a system that is gaining more potential energy

than kinetic energy?

A. A hammer strikes a nail.

A soccerball rolls across a field.

B
C. A marshmallow rests on a toy catapult.
D

A rubber band stretches between two fingers.

Item Information

Alignment S8.C.3.1.2

Answer Key D

Depth of Knowledge 2

p-value A 18%

p-value B 14%

p-value C 23%

p-value D 44% (correct answer)

Option Annotations

A. The hammer is moving as it strikes the nail, so it is gaining more
kinetic energy than potential energy.

B. The ball is moving, which indicates that it has more kinetic energy
than potential energy.

C. The marshmallow contains potential energy but is neither gaining
nor losing it because the marshmallow is not changing or moving.

D. Key: The rubber band is gaining more elastic potential energy than
kinetic energy as it is stretched.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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14. Which statement best explains how sedimentary rock can be formed from igneous rock?

A.

B.
C.
D

Sandstone rock subducts and melts into magma.

Magma cools and hardens after flowing onto Earth’s surface.

Layers of lava rock are buried and exposed to heat and pressure.

Broken pieces of pumice are deposited, cemented, and compacted.

Item Information

Alignment S8.D.1.1.1
Answer Key D
Depth of Knowledge 2
p-value A 18%
p-value B 29%
p-value C 26%
p-value D 27% (correct answer)
Option Annotations A. Sandstone is sedimentary rock that can be melted into magma that
can cool to form igneous rock.
B. Cooled magma forms igneous rocks.
C. Heat and pressure can change igneous lava rock into metamorphic
rock.
D. Key: Pumice is porous igneous rock that, when deposited,

cemented, and compacted, can form sedimentary rock.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022 21
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15. Use the diagram below to answer the question.

Wheat Kernel

endosperm

The three parts of the wheat plant’s kernel are used for food. Which list correctly orders the

steps for getting wheat-based food products to people so that people can use the products in

their homes?

A

B.

grinding at the mill, packaging products, harvesting from the field, transporting to grocery

stores

harvesting from the field, grinding at the mill, packaging products, transporting to grocery

stores

grinding at the mill, harvesting from the field, transporting to grocery stores, packaging

products

harvesting from the field, grinding at the mill, transporting to grocery stores, packaging

products

il

Item Information

B.

Alignment S8.D.1.2.1

Answer Key B

Depth of Knowledge 2

p-value A 5%

p-value B 82% (correct answer)

p-value C 6%

p-value D 7%

Option Annotations A. The process begins with harvesting wheat from the field.

Key: The steps for getting wheat to market begin with harvesting

it from the field, then grinding it at a mill, packaging it to be sent to
stores, and then transporting it to stores to be sold to consumers.
Harvesting from the field happens before grinding at the mill, and
packaging products happens before transporting to stores.
Packaging products happens before transporting to stores.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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16. Use the drawing below to answer the question.

Cycle

00
OO0
o®

The drawing shows a cycle that repeats regularly. Which factor primarily determines the length
of this cycle?

A. the tilt of Earth on its axis

B. the Moon’s rate of rotation on its axis

C. the distance between Earth and the Sun
D

the Moon’s rate of revolution around Earth

Item Information

Alignment S8.D.3.1.1

Answer Key D

Depth of Knowledge 2

p-value A 14%

p-value B 30%

p-value C 8%

p-value D 49% (correct answer)

Option Annotations A. The tilt of Earth on its axis is a primary reason why Earth has
seasons.

B. The rate of the Moon’s rotation does not determine the part that is
seen as illuminated from Earth.

C. The length of the lunar cycle is a measure of the Moon’s orbit
around Earth.

D. Key: The diagram shows the lunar cycle, which causes a portion of
the Moon to be illuminated when viewed from Earth relative to its
position in completing an orbit around Earth.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022 23
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PSSA SCIENCE GRADE 8

17. Use the table below to answer the question.

Distance and Orbital Velocity of Planets

Venus Earth Mars | Saturn | Neptune
Distance from the Sun
(106 km) 108 149 228 1,434 4,495
Orbital Velocity (km/s) 35 30 24 10 5

Part A: Describe the relationship between the distance from the Sun and the
orbital velocity of the planets in the table.

Part A.

Part B: State a hypothesis describing how gravity affects the relationship in

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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SCORING GUIDE

#17 Item Information

Depth of

Alignment S8.A.2.1.1 Knowledge

2 Mean Score

0.75

Item-Specific Scoring Guideline

Score Description

The response demonstrates a thorough understanding of how to use evidence,
describe relationships by

velocity of the planets in the table
AND

The response is clear, complete, and correct.

observations, or a variety of scales (e.g., mass, distance, volume, temperature) to

e describing the relationship between the distance from the Sun and the orbital

e stating a hypothesis describing how gravity affects the relationship in Part A.

The response demonstrates a partial understanding of how to use evidence,
describe relationships by

velocity of the planets in the table
OR

The response may contain some work that is incomplete or unclear.

observations, or a variety of scales (e.g., mass, distance, volume, temperature) to

e describing the relationship between the distance from the Sun and the orbital

e stating a hypothesis describing how gravity affects the relationship in Part A.

concept being tested.

0 The response provides insufficient evidence to demonstrate any understanding of the

Note: No deductions should be taken for misspelled words or grammatical errors.

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022
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Responses that will receive credit:
Part A (1 point):

e As an object’s distance from the Sun increases, its orbital velocity decreases. OR

e There is an inverse relationship between a planet’s distance from the Sun and its orbital
velocity. OR

¢ As the distance from the Sun decreases, orbital velocity increases.

Part B (1 point):

e [f an object is close to the Sun, there will be a stronger gravitational attraction than if it were
farther away, and a stronger gravitational attraction results in a greater orbital speed. OR

e [f an object moves away from the Sun, then its orbital velocity decreases because the
gravitational attraction between the object and the Sun decreases. OR

e [f an object moves toward the Sun, then its orbital velocity increases because the
gravitational attraction between the object and the Sun increases.
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b PSSA SCIENCE GRADE 8 E

STUDENT RESPONSE

Response Score: 2 points

17. Use the table below to answer the question.

Distance and Orbital Velocity of Planets

Venus Earth Mars | Saturn | Neptune

Distance from the Sun
(106 km)

Orbital Velocity (km/s) 35 30 24 10 5

108 149 228 1,434 4,495

Part A: Describe the relationship between the distance from the Sun and the
orbital velocity of the planets in the table.

N AN N O\

e S0 OX O\SCQ_OXQ.‘(% SRRR.A5 wONRX KO KX 00l

N W N AN

Part B: State a hypothesis describing how gravity affects the relationship in
Part A.

1K 0 Q0eeX G 2o5ex N0 ek G0n ek e, O Wil
f (o : f f

Xo wone. Sogkex

This response demonstrates a thorough understanding of how to use evidence, observations, or a variety

of scales to describe relationships. In Part A, the response correctly describes the relationship between the
distance from the Sun and the orbital velocity of the planets in the table (either description is correct for credit:
closer to the sun move around the sun at greaters speeds or the ones that are farther away, which move

at slower speeds). In Part B, the response correctly states a hypothesis describing how gravity affects the
relationship in Part A (If a planet is closer to the sun then the planet will have greater gravitational pull, causing
the planet to move faster). The response is clear, complete, and correct.
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STUDENT RESPONSE

Response Score: 1 point

PSSA SCIENCE GRADE 8

17. Use the table below to answer the question.

Distance and Orbital Velocity of Planets

Venus Earth Mars | Saturn | Neptune
Distance from the Sun
(106 km) 108 149 228 1,434 4,495
Orbital Velocity (km/s) 35 30 24 10 5

Part A: Describe the relationship between the distance from the Sun and the
orbital velocity of the planets in the table.

As the Adistomce frowm the sun increases the ovbital velocity

Aecveases

Part A.

Part B: State a hypothesis describing how gravity affects the relationship in

An incvease i grawvity would cause am incvease in ovbital

velocity.

receives no credit.

This response demonstrates a partial understanding of how to use evidence, observations, or a variety of scales
to describe relationships. In Part A, the response correctly describes the relationship between the distance from
the Sun and the orbital velocity of the planets in the table (As the distance from the sun increases the orbital
velocity decreases). In Part B, the response (An increase in gravity would cause an increase in orbital velocity)

is an incomplete hypothesis describing how gravity affects the relationship in Part A (missing distance) and

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022

28

il



PSSA SCIENCE GRADE 8

STUDENT RESPONSE

O

Response Score: 0 points
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" PSSA SCIENCE GRADE 8
OPEN-ENDED ITEM

il

18. A student noticed that a can of carbonated beverage had lost most of its fizziness after being
left open for one hour in a warm room with a temperature set at 25°C (77°F). The student

hypothesized that a carbonated beverage would lose more carbon dioxide (CO,) in a warm
environment than in a colder environment.

Part A: Identify the independent variable to test this hypothesis and describe how
it could be changed.

Part B: Identify one variable that should be held constant to accurately test the
hypothesis.

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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b PSSA SCIENCE GRADE 8 E

SCORING GUIDE

#18 Item Information

Alignment S8.A.2.1.3

Depth of

Knowledge 3 Mean Score 0.72

Item-Specific Scoring Guideline

Score

Description

The response demonstrates a thorough understanding of how to design a controlled
experiment by specifying how the independent variables will be manipulated, how the
dependent variable will be measured, and which variables will be held constant by
¢ identifying the independent variable to test this hypothesis and describing how it
could be changed
AND
¢ identifying one variable that should be held constant to accurately test the
hypothesis.
The response is clear, complete, and correct.

The response demonstrates a partial understanding of how to design a controlled
experiment by specifying how the independent variables will be manipulated, how the
dependent variable will be measured, and which variables will be held constant by
¢ identifying the independent variable to test this hypothesis and describing how it
could be changed
OR
¢ identifying one variable that should be held constant to accurately test the
hypothesis.
The response may contain some work that is incomplete or unclear.

The response provides insufficient evidence to demonstrate any understanding of the
concept being tested.

Note: No deductions should be taken for misspelled words or grammatical errors.
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4 PSSA SCIENCE GRADE 8

il

Responses that will receive credit (responses are not limited to these examples):

Part A (1 point):

e The independent variable to test this hypothesis is environmental temperature, and the
student could change this variable by placing the carbonated beverage in a refrigerator.

Part B (1 point):

e One variable that should be held constant to accurately test this hypothesis is the type of
carbonated beverage used in each environment.

e One variable that should be held constant to accurately test this hypothesis is the size of
the can of carbonated beverage used in each environment.

e One variable that should be held constant to accurately test this hypothesis is the amount
of time that carbon dioxide is collected from each can in each environment.
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STUDENT RESPONSE

-

Response Score: 2 points

"1081100 pue ‘919|dwo9 Yes|o S|

asuodsal ay] ‘(ebesanaq pejeuoq.ed jo 8dA}) sisayiodAy ayj 181 A[91eIN0o. 0] JUBISUOD p|ay &g PINOYS 1Byl d|geLIieA 8uo saljiiuspl
Aj1oa1100 asuodsal a8y} ‘g ped U [(Uusamjaq ul a1eymawios Jo ‘pjod 1oy o3 ainjesadwa) ay; abueyd) pabueyd aq pjnod 1 Moy
saqlIosap pue (a/npesadwa)) siseylodAy siyy 1se1 01 ajgeueA Juspuadapul ay) saiuapl Aj30a.100 asuodsal ay) ‘Y Ued U] "Jueisuod
P8y aq |[IM S8|gelBA YdIym pue ‘painsesw aq ||IM 8|gelieA Juspuadsp ayi moy ‘palejndiuew aq |[Im Sa|geleA juspuadapul

ay} moy BuiAjioads Ag Juswiiadxe pajj0Jjuod e ubisap 01 moy jo Buipuelsispun ybnoJoy) e sejedisuowsp asuodsal siy |

| Jo | aBed

g1 uonsand J

33

PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022



4 PSSA SCIENCE GRADE 8

STUDENT RESPONSE

Response Score: 1 point

18. A student noticed that a can of carbonated beverage had lost most of its fizziness after being
left open for one hour in a warm room with a temperature set at 25°C (77°F). The student
hypothesized that a carbonated beverage would lose more carbon dioxide (CO,) in a warm
environment than in a colder environment.

Part A: Identify the independent variable to test this hypothesis and describe how
it could be changed.

i t vari is the tfempurotuyr t
the bever sits in. This be ¢ b i
it in different environments, like o fridge or freezer

Part B: Identify one variable that should be held constant to accurately test the

hypothesis.
tempurotuy: where the bever: S i
should be held constont.

This response demonstrates a partial understanding of how to design a controlled experiment by specifying

how the independent variables will be manipulated, how the dependent variable will be measured, and which
variables will be held constant. In Part A, the response correctly identifies the independent variable to test this
hypothesis (tempurature) and describes how it could be changed (putting it in different environments, like a
fridge or freezer). In Part B, the response (tempurature of where the beverage sits) incorrectly identifies a variable
that should be held constant to accurately test the hypothesis and receives no credit.
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STUDENT RESPONSE

Response Score: 0 points

18. A student noticed that a can of carbonated beverage had lost most of its fizziness after being
left open for one hour in a warm room with a temperature set at 25°C (77°F). The student

hypothesized that a carbonated beverage would lose more carbon dioxide (CO,) in a warm
environment than in a colder environment.

Part A: Identify the independent variable to test this hypothesis and describe how
it could be changed.

The. dependant vaiable is Cor

Part B: Identify one variable that should be held constant to accurately test the
hypothesis.

The variable is TT°F

This response provides insufficient evidence to demonstrate any understanding of how to design a controlled
experiment by specifying how the independent variables will be manipulated, how the dependent variable will be
measured, and which variables will be held constant. In Part A, the response identifies an incorrect variable as
the independent variable (Co,). Additionally, no explanation of how it could be changed is provided, and Part A
receives no credit. In Part B, the response (77°F) incorrectly identifies the independent variable and not the
variable that should be held constant to accurately test the hypothesis and receives no credit.
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Multiple-Choice

PSSA SCIENCE GRADE 8

SAMPLE ITEM SUMMARY

il

33255 Alignment | Answer Key ng\‘l)vtlgc?g:e P -v:lue P -v;lue P -vglue P -v[a)lue
1 S8.A.1.1.1 D 2 8% 17% 10%
2 S8.A.1.1.3 A 2
3 S8.A.1.3.2 A 2
4 S8.A.2.1.1 C 2
5 S8.A.3.1.2 D 2
6 S8.A.3.3.1 B 1
7 S8.B.1.1.2 A 2
8 S8.B.3.1.2 B 2
9 S8.B.3.2.2 C 3
10 S8.C.1.1.3 A 2
11 S8.C.2.1.2 D 2
12 S8.C.2.1.3 B 2
13 S§8.C.3.1.2 D 2
14 S8.D.1.1.1 D 2
15 S8.D.1.2.1 B 2
16 S8.D.3.1.1 D 2

Open-Ended
Ssmgfr Alignment Points Kgg\?vtlr;:;e Mean Score
17 S8.A.2.1.1 2 0.75
18 S8.A.2.1.3 2 3 0.72
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THIS PAGE IS
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PSSA Grade 8 Science Iltem and Scoring Sampler—August 2022

37



PSSA Grade 8 Science
Item and Scoring Sampler

Copyright © 2022 by the Pennsylvania Department of Education. The materials contained in
this publication may be duplicated by Pennsylvania educators for local classroom use. This
permission does not extend to the duplication of materials for commercial use.




	INFORMATION ABOUT SCIENCE
	Introduction
	General Introduction
	What Is Included
	Purposes and Uses
	Item Format and Scoring Guidelines
	Testing Time and Mode of Testing Delivery for the PSSA
	Item and Scoring Sampler Format


	PSSA SCIENCE GRADE 8
	Science Test Directions
	General Description of Scoring Guidelines for Science Open-Ended Items

	Multiple-Choice Questions
	Open-Ended Item
	Item-Specific Scoring Guideline

	Open-Ended Item
	Item-Specific Scoring Guideline

	Sample Item Summary


