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Summative

The Alabama Comprehensive Assessment Program (ACAP) Summative item specifications
are based on the development of summative assessments that measure the Alabama
Course of Study Standards. The item specifications define the purpose of the ACAP
Summative and provide important information regarding the content to be measured. The
item specifications also serve as a road map to guide Alabama educators in the
development and subsequent review of items that best measure the Course of Study
Standards for a given grade and content area. Each content-area and grade-level item
specification aligned to the given domain, cluster, and standard includes the following key

information:
e Evidence statements

Content limits/constraints

¢ Recommended Webb’s Depth of Knowledge (DOK) or cognitive levels
e |tem types for measuring a given standard

e Information regarding whether context is allowable

e Sample item stem information

The appendix to this document includes sample test items, along with information about the
item, including item type, page reference, alignment, point value, depth of knowledge, and
answer key. These sample items are provided to be an additional resource for educators to
help guide instruction and assessment building in the classroom. Teachers can use the
sample items as models when leading classroom discussion as well as creating items for
classroom tests or quizzes. In each sample item, the level of rigor needed in the item in

order to align with the content standard is evident.
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Definitions

Course of Study Standards: The Course of Study Standards are a set of content
curriculum statements that define what students should know and be able to do at a given
grade level. The goal is to prepare students for future opportunities and options in the
workplace and for everyday life. Through the implementation of the Alabama Course of
Study: Science, students will be well equipped for the workforce upon graduation or be

ready to pursue higher levels of education in Alabama’s colleges and universities.

Domain: A domain is a group of related clusters and content standards. Sometimes

standards from different domains may be closely related.

Subdomain: A subdomain is a smaller grouping of standards within the domain. For
example, within the domain of Earth and Space Science are the subdomains of Earth’s

Place in the Universe, Earth’s Systems, and Earth and Human Activity.

Standard: The standard defines what students should understand (know) and be able to
do at the conclusion of a course or grade. The standard text in the item specification is
preceded by a standard identifier (e.g., 4.PS.2) to indicate the student grade level as fourth

(4), the domain as Physical Science (PS), and the standard number as two (2).

Evidence Statements: Evidence statements are closely aligned to the standard and do not
deviate from the requirements of the standard. Standards that are substantial in content do
provide for a better opportunity to “unpack the standard,” which is the case for many of the

Alabama Course of Study Standards. The evidence statements serve that purpose.

Assessment Limits/Content Constraints: Assessment limits and/or content constraints
define the range of content knowledge and degree of difficulty that is allowable when items

are written to measure a given standard.
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Depth of Knowledge (DOK): Depth of knowledge involves the cognitive complexity or the
nature of thinking required for a given item. Most recently, Webb’s Depth of Knowledge
levels are used in the development of items for cognitive demand. Therefore, when
developing items for depth of knowledge, the item should be as demanding cognitively as
what the actual standard expects. Webb’s Depth of Knowledge includes four levels, from
the lowest (basic recall) to the highest (extended thinking). The science ACAP Summative

assessment items are written to one of three cognitive levels of complexity as follows:
e Level 1: Recall
e Level 2: Application of a Skill/Concept
e Level 3: Strategic Thinking

Item Types: The ACAP Summative assessments are composed of various item types.

These item types are described in the following section.

Sample Stem Information: This statement explains what students are expected to do

when they respond to a given item.
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Iltem Types

The Alabama Comprehensive Assessment Program (ACAP) Summative assessments are

composed of various item types. These item types are described below.

Multiple-Choice (MC) Items: MC items have four answer choices, including three distractors
and one correct answer. Distractors for science represent common misconceptions, incorrect
logic, incorrect understanding of scientific concepts and or principles, etc. A correct response

to an MC item is worth one score point in the science ACAP Summative.

Multiple-Select (MS) Items: MS items are similar in structure to MC items. However, unlike
an MC item, an MS item is composed of more than four options and more than one correct
answer. In other words, multiple responses are required for a given item. For science, there
are two types of MS configurations. One has five answer options, two of which are correct,
and one has six answer options, two or three of which are correct. Directions for the number
of options to select are provided with each item. A correct response to an MS item is worth

one score point in the science ACAP Summative.

Short-Answer (SA) ltems: SA items are constructed-response items that require a keyed
response from the student. The number of characters is limited to a relatively small number in
order to facilitate autoscoring. The types of characters allowed can also be limited to text

only, numbers only, or a mix.

Technology-Enhanced (TE) Items: TE items share the same functional structure as
traditional paper-and-pencil test items; however, the expansive features and functions of a
computer-based medium allow for the incorporation of technical enhancements into
traditional elements of a test item, such as the item stem, the stimulus (if any), the response
area, or a combination of all three. These items require the use of one or more tools. In the
science ACAP Summative, these item types are autoscored using scoring guidelines for the

correct answer. TE items are worth one or two score points.

D_.‘ C Science, Grade 8 ‘ '
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Science TE items include, but are not limited to, the following:

e Drag-and-Drop Input: These TE items provide a student with draggable entities that

can be configured to be used once or multiple times.

e Drop-Down List Input: These TE items allow a student to select elements in drop-

down lists that can be embedded within text or tables.

e Hot Spot: These TE items allow for an image to be highlighted or replaced with

another image when selected by the student.

e Text Highlight: These TE items allow for designated text to be highlighted in a word,

phrase, sentence, or paragraph.

e Matching Table: These TE items include a table with multiple rows and columns, and
the student makes matches between the given elements in the rows and columns. The
table can be customized to allow for only a single selection in a row or column or for

multiple selections within each.

e Bar Graph: These TE items allow a student to adjust the bars of a graph up ordown to

identify specific values during the development of these items.

Item Specifications for Science

Item specifications are one of the key requirements for a high-quality, legally defensible,
standards-based assessment. Item specifications help define important characteristics of the
items (i.e., test questions) developed for each standard. These item specifications provide
guidelines to help clarify the focus of what is to be assessed, what items may include, and
what items may not include (i.e., assessment limits). Item specifications are used by item
writers, item editors, and item reviewers as a common reference throughout the item-
development process, from initial writing to final approval. These sample science item
specifications are based on the Alabama Course of Study Standards.
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Matter and Its Interactions

8.PS.1: Analyze patterns within the periodic table to construct models
(e.g., molecular-level models, including drawings; computer
representations) that illustrate the structure, composition, and
characteristics of atoms and molecules.

The examinee will demonstrate an understanding of constructing
models that illustrate the structure, composition, and characteristics of
atoms and molecules by analyzing patterns within the periodic table.

Possible models may include

e molecular-level models, including drawings, and
e computer representations.

Possible patterns may include

o different types of atoms that are attracted and not attracted to
each other,

¢ individual atoms that form repeated structures, and
molecules of the same type of atom that are not attracted to
each other.

e Assessment items should not include demonstrating
knowledge of valence electrons.

e Assessment items should not include demonstrating
knowledge of bonding energy.

e Assessment items should not include demonstrating
knowledge of the ionic nature of subunits in complex
structures.

2or3
MC, MS, SA, TE

Based on the patterns in the periodic table, which two atoms would
have the most characteristics in common?

Science, Grade 8
Page 7 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Matter and Its Interactions

8.PS.2: Plan and carry out investigations to generate evidence
supporting the claim that one pure substance can be distinguished
from another based on characteristic properties.

The examinee will demonstrate an understanding of generating
evidence to support the claim that one pure substance can be
distinguished from another based on characteristic properties by
planning and carrying out investigations.

Possible characteristic properties tested or explored during the
investigations may include

density,

melting point,
boiling point,
solubility,
reactivity,
flammability, and
odor.

e Assessment items should only use the properties listed in the
evidence statements.
2o0r3
MC, MS, SA, TE

Which evidence collected during the investigations supports the claim
that Powder X and Powder Y are different substances?

Science, Grade 8
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)
Sample Stem

Information
(as applicable)

DRC

PS-Physical Science
Matter and Its Interactions

8.PS.3: Construct explanations based on evidence from
investigations to differentiate among compounds, mixtures, and
solutions.

The examinee will demonstrate an understanding of differentiating
among compounds, mixtures, and solutions by constructing
explanations based on evidence.

The examinee will demonstrate an understanding of the fact that a
solution is a mixture of two or more compounds or elements. A
compound is a chemically unique combination of two or more
elements bonded together. An element is a substance that cannot be
broken down into a simpler substance.

The examinee will collect and analyze information to illustrate how
synthetic materials (e.g., medicine, food additives, alternative fuels,
plastics) are derived from natural resources and how they impact
society.

e Assessment items should be limited to qualitative information
regarding how synthetic materials impact society.
2o0r3
MC, MS, SA, TE

Using the evidence provided, which statement best explains why
Substance X and Substance Y are considered different compounds?

Science, Grade 8
Page 9 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Matter and Its Interactions

8.PS.4: Design and conduct an experiment to determine changes in
particle motion, temperature, and state of a pure substance when
thermal energy is added to or removed from a system.

The examinee will demonstrate an understanding of determining
changes in particle motion, temperature, and state of a pure
substance when thermal energy is added to or removed from a
system by designing and/or conducting an experiment. The examinee
will demonstrate this understanding by

e designing or conducting an experiment that shows that adding
or removing thermal energy increases or decreases the kinetic
energy of particles until a change in state occurs.

¢ Models of particle motion and states of pure substances
should only be qualitative.

e Particles may include molecules or inert atoms.

e Pure substances may include water, carbon dioxide, and
helium.

2or3
MC, MS, SA, TE

Which step should be added to the experiment to determine how the
state of the substance shown changes when thermal energy is
added?

Which part of the experimental design causes the particles in the
substance described to experience an increase in kinetic energy?

Science, Grade 8
Page 10 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Matter and Its Interactions

8.PS.5: Observe and analyze characteristic properties of substances
(e.g., odor, density, solubility, flammability, melting point, boiling point)
before and after the substances combine to determine if a chemical
reaction has occurred.

The examinee will demonstrate an understanding of observing and
analyzing characteristic properties of substances before and after the
substances combine to determine if a chemical reaction has occurred.
The examinee will demonstrate this understanding by

e recognizing that each substance has its own characteristic
properties and these properties change when the substance
reacts chemically with another substance and/or

¢ analyzing data to identify patterns in the characteristics of
substances before and after the substances react.

Possible characteristic properties may include odor, density, solubility,
flammability, melting point, and boiling point.

e The reaction should be simple, such as the burning of sugar or
the mixing of zinc with hydrogen chloride.

2or3
MC, MS, SA, TE

Use the drop-down menus to complete the statement, identifying
whether a chemical reaction occurred and providing supporting
evidence for the statement based on the data provided.

Science, Grade 8
Page 11 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Matter and Its Interactions

8.PS.6: Create a model, diagram, or digital simulation to describe
conservation of mass in a chemical reaction and explain the resulting
differences between products and reactants.

The examinee will demonstrate an understanding of describing
conservation of mass in a chemical reaction and explaining the
resulting differences between products and reactants by creating a
model, diagram, or digital simulation.

The examinee will demonstrate this understanding by using a model
to show that during a chemical reaction, the atoms that make up the
reactants rearrange and come together in different arrangements to
form the products. However, the total mass of the reactants and the
total mass of the products are equal (i.e., mass is conserved).

e Assessment items should not require the use of atomic
masses.

¢ Assessment items should not require balancing complex
equations.

¢ Assessment items should not require demonstration of
knowledge of intermolecular forces.

2or3
MC, MS, SA, TE

Drag and drop the choices into the boxes provided to show the
products of the reaction and the total mass of the products.

Science, Grade 8
Page 12 of 47
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Domain PS-Physical Science
Subdomain Matter and Its Interactions
Standard 8.PS.7: Design, construct, and test a device (e.g., glow stick, hand

warmer, hot or cold pack, thermal wrap) that either releases or
absorbs thermal energy by chemical reactions (e.g., dissolving
ammonium chloride or calcium chloride in water) and modify the
device as needed based on criteria (e.g., amount/concentration, time,
temperature).*

Evidence The examinee will demonstrate an understanding of designing,

Statements constructing, and/or testing a device that either releases or absorbs
thermal energy by chemical reactions and identifying how to modify
the device as needed based on provided criteria.

Devices may include

a glow stick,

a hand warmer,

a hot or cold pack, and
a thermal wrap.

Chemical reactions may include

e dissolving ammonium chloride or calcium chloride in water.

Criteria may include

e amount/concentration,

e time, or

e temperature of the substance.
Assessment e Examinees should only be required to design/construct/test a
Limits / Content device OR to modify a device and not both steps in the same
Constraints item.

e Examinees should be provided with any criteria needed for
modifying or testing a device.

DOK(s) 2o0r3

Item Type(s) MC, MS, SA, TE

Sample Stem Which change could be made to the device design shown to increase
Information the rate of the reaction that makes the hot pack feel warm?

(as applicable)

 BECOGNITION \,_. > :
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Motion and Stability: Forces and Interactions

8.PS.8: Use Newton’s first law to demonstrate and explain that an
object is either at rest or moves at a constant velocity unless acted
upon by an external force (e.g., model car on a table remaining at rest
until pushed).

The examinee will demonstrate an understanding of using Newton’s
first law to demonstrate and explain that an object is either at rest or
moves at a constant velocity unless acted upon by an external force.

A possible example of this could be a model car on a table remaining
at rest until it is pushed by a student.

e Assessment items should be limited to forces and changes in
motion in one dimension in an inertial reference frame.

e Assessment items should be limited to a change in one
variable at a time.

¢ Assessment items should not require the use of trigonometry.
2o0r3

MC, MS, SA, TE

Use the drop-down menus below to construct an explanation of why a
model car does not move across a flat table after being placed there
by a student, and identify the scientific law that describes this
phenomenon.

Science, Grade 8
Page 14 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Motion and Stability: Forces and Interactions

8.PS.9: Use Newton'’s second law to demonstrate and explain how
changes in an object’s motion depend on the sum of the external
forces on the object and the mass of the object (e.g., billiard balls
moving when hit with a cue stick).

The examinee will demonstrate an understanding of using Newton’s
second law to demonstrate and explain how changes in an object’s
motion depend on the sum of the external forces on the object and
the mass of the object.

The examinee will demonstrate an understanding of the fact that the
greater the mass of an object, the greater the force needed to achieve
the same motion.

The examinee will demonstrate an understanding of the fact that for
any given object, a larger force causes a larger change in motion.

A possible example of this could be a billiard ball moving when hit
with a cue stick.

e Assessment items should be limited to forces and changes in
motion in one dimension in an inertial reference frame.

e Assessment items should be limited to a change in one
variable at a time.

¢ Assessment items should not require the use of trigonometry.
2o0r3

MC, MS, SA, TE

Based on Newton’s second law, which statement best predicts a
difference in the distance a billiard ball moves when struck by a cue
stick with the two forces listed?

Science, Grade 8
Page 15 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Motion and Stability: Forces and Interactions

8.PS.10: Use Newton’s third law to design a model to demonstrate
and explain the resulting motion of two colliding objects (e.g., two cars
bumping into each other, a hammer hitting a nail).*

The examinee will demonstrate an understanding of using
Newton’s third law to design a model to demonstrate and
explain the resulting motion of two colliding objects.

The examinee will demonstrate an understanding of the fact
that for any pair of objects, the force exerted by the first object
on the second object is equal in strength to the force that the
second object exerts on the first but in the opposite direction.

Possible examples could include

e two cars bumping into each other and
e a hammer hitting a nail.

e Assessment items should be limited to horizontal or vertical
interactions in one dimension

2or3
MC, MS, SA, TE

Given the strength and direction of the force the hammer exerts on
the nail, drag and drop an arrow and a label into the model to
represent the direction of force of the nail on the hammer and the
strength of this force.

Science, Grade 8
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Motion and Stability: Forces and Interactions

8.PS.11: Plan and carry out investigations to evaluate how various
factors (e.g., electric force produced between two charged objects at
various positions; magnetic force produced by an electromagnet with
varying number of wire turns, varying number or size of dry cells, and
varying size of iron core) affect the strength of electric and magnetic
forces.

The examinee will demonstrate an understanding of evaluating how
various factors affect the strength of electric and magnetic forces by
planning and carrying out investigations.

Factors may include

e an electric force produced between two charged objects at
various positions and

e a magnetic force produced by an electromagnet with varying
numbers of wire turns, varying numbers or sizes of dry cells,
and varying sizes of iron core.

Examples of devices that could be used in the investigations may
include

e electromagnets,

e electric motors, and

e generators.

e Assessment items should require limited proportional
reasoning and algebraic thinking for any quantitative answers.

e Assessment items should use qualitative
measures/comparisons of the strength of electric and
magnetic forces.

2or3
MC, MS, SA, TE

Which change could be made to the electromagnet in the
investigations that would make the electromagnet stronger?

Science, Grade 8
Page 17 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Motion and Stability: Forces and Interactions

8.PS.12: Construct an argument from evidence explaining that fields
exist between objects exerting forces on each other (e.g., interactions
of magnets, electrically charged strips of tape, electrically charged
pith balls, gravitational pull of the moon creating tides) even when the
objects are not in contact.

The examinee will demonstrate an understanding of explaining that
fields exist between objects exerting forces on each other even when
the objects are not in contact. The examinee will construct an
argument from evidence.

Examples of objects that exert forces on each other may include

magnets,

electrically charged strips of tape,

electrically charged pith balls, and

the moon and gravity.

e Assessment items should be limited to electric, magnetic, and
gravitational fields only.

¢ Assessment items should be limited to qualitative evidence for
the existence of fields only.

2or3
MC, MS, SA, TE

Use the drop-down menus to construct an argument about the forces
the magnets exert on each other that is best supported by the
evidence in the diagram.

Science, Grade 8
Page 18 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)
Sample Stem

Information
(as applicable)

DRC

PS-Physical Science
Energy

8.PS.13: Create and analyze graphical displays of data to illustrate
the relationships of kinetic energy to the mass and speed of an object
(e.g., riding a bicycle at different speeds, hitting a table tennis ball
versus a golf ball, rolling similar toy cars with different masses down
an incline).

The examinee will demonstrate an understanding of illustrating the
relationships of kinetic energy to the mass and speed of an object by
creating and analyzing graphic displays of data.

The examinee will demonstrate an understanding of the fact that the
kinetic energy of an object doubles as the mass of the object doubles.
The examinee will demonstrate this understanding by creating or
analyzing graphic displays of data.

The examinee will demonstrate an understanding of the fact that the
kinetic energy of an object quadruples as the speed of the object
doubles. The examinee will demonstrate this understanding by
creating or analyzing graphic displays of data.

Examples that represent relationships of kinetic energy to the mass
and speed of an object may include

¢ riding a bicycle at different speeds,

¢ hitting a table tennis ball versus hitting a golf ball, and

¢ rolling similar toy cars with different masses down an incline.

e Examinees should only be required to address one
relationship (e.g., kinetic energy/mass OR kinetic
energy/speed) per item.

2or3
MC, MS, SA, TE

Drag each speed label next to the kinetic energy in the graph that
best represents the speeds of a bicycle at different kinetic energies as
it rolls down two different hills.

Based on the graph, which relationship between the kinetic energies
and the masses of the toy cars is best represented by the data?

Science, Grade 8
Page 19 of 47
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Energy

8.PS.14: Use models to construct an explanation of how a system of
objects may contain varying types and amounts of potential energy
(e.g., observing the movement of a roller coaster cart at various
inclines, changing the tension in a rubber band, varying the number of
batteries connected in a series, observing a balloon with static
electrical charge being brought closer to a classmate’s hair).

The examinee will demonstrate an understanding of constructing an
explanation of how a system of objects may contain varying types and
amounts of potential energy by using models.

Possible examples of systems of objects may include

e observing the movement of a roller-coaster cart at various
inclines,

e changing the tension in a rubber band,

e varying the number of batteries connected in a series, and

e observing a balloon with static electric charge being brought
closer to a person’s hair.

o Assessment items should be limited to electric, magnetic, and
gravitational interactions as they relate to potential energy.

2or3
MC, MS, SA, TE

Based on the model shown, which statement best explains how the
amount of potential energy of the roller-coaster cart changes between
Location X and Location Y?

Science, Grade 8
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Domain PS-Physical Science
Subdomain Energy
Standard 8.PS.15: Analyze and interpret data from experiments to determine

how various factors affect energy transfer as measured by
temperature (e.g., comparing final water temperatures after different
masses of ice melt in the same volume of water with the same initial
temperature, observing the temperature change of samples of
different materials with the same mass and the same material with
different masses when adding a specific amount of energy).

Evidence The examinee will demonstrate an understanding of determining how
Statements various factors affect energy transfer as measured by temperature by
analyzing and interpreting data from experiments.

The examinee will demonstrate an understanding of the fact that the
amount of energy transferred to an object is dependent on the state,
type, and amount of matter present.

The examinee will demonstrate an understanding of the fact that
energy is transferred from warmer regions to cooler regions.

Possible examples of experiments include

e comparing the final water temperatures after different masses
of ice melt in the same container of water with the same initial
temperature and

e observing the change in temperature of samples of different
materials with the same mass and samples of the same
material with different masses when adding a specific amount

of energy.
Assessment e Experimental information should be provided in the item
Limits / Content prompt.

Constraints
¢ Assessment items should not require the calculation of the
total amount of thermal energy transferred.

DOK(s) 2o0r3

Item Type(s) MC, MS, SA, TE

Sample Stem Based on the temperature data provided, which statement best
Informat.ion describes the effect of different masses of ice on the transfer of
(as applicable) energy to the ice?

| N\
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Domain
Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science
Energy

8.PS.16: Apply the law of conservation of energy to develop
arguments supporting the claim that when the kinetic energy of an
object changes, energy is transferred to or from the object (e.g.,
bowling ball hitting pins, brakes being applied to a car).

The examinee will demonstrate an understanding of developing
arguments supporting the claim that when the kinetic energy of an
object changes, energy is transferred to or from that object. The
examinee will demonstrate this understanding by using the law of
conservation of energy.

The examinee will demonstrate an understanding of the fact that
when the motion energy of an object changes, some other change in
energy occurs simultaneously.

Possible example systems may include

e a bowling ball hitting pins and
e brakes being applied to a car.

¢ Assessment items should not require calculations of energy.

2or3
MC, MS, SA, TE

Use the drop-down menus below to construct an argument about the
energy of a soccer ball after a player kicks the ball.

Science, Grade 8
Page 22 of 47
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Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science

Waves and Their Applications in Technologies for Information
Transfer

8.PS.17: Create and manipulate a model of a simple wave to predict
and describe the relationships between wave properties (e.g.,
frequency, amplitude, wavelength) and energy.

The examinee will demonstrate an understanding of predicting and
describing the relationships between wave properties and energy by
creating and manipulating a model of a simple wave.

Wave properties may include frequency, amplitude, and wavelength.

The examinee will demonstrate an understanding of the fact that the
energy of a wave is proportional to the square of the wave’s
amplitude.

The examinee will demonstrate an understanding of the fact that the
energy transferred by a wave is proportional to the wave’s frequency.

The examinee will also analyze and interpret data to illustrate an
electromagnetic spectrum.

e Assessment items should be limited to standard repeating
waves.

2or3
MC, MS, SA, TE

Drag the four models into the boxes provided to arrange waves with
different wavelengths in order from having the least amount of energy
to having the most amount of energy.

Science, Grade 8
Page 23 of 47
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Subdomain

Standard

Evidence
Statements
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Limits / Content
Constraints

DOK(s)
ltem Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science

Waves and Their Applications in Technologies for Information
Transfer

8.PS.18: Use models to demonstrate how light and sound waves
differ in how they are absorbed, reflected, and transmitted through
different types of media.

The examinee will demonstrate an understanding of using models to
demonstrate how light and sound waves differ in how they are
absorbed, reflected, and transmitted through different types of media.
Using models, the examinee will demonstrate an understanding of
one or both of the following facts.

¢ Sound waves need a medium through which to be transmitted,
whereas light waves do not.

e When light shines, it is absorbed, reflected, and transmitted
through an object differently depending on the object’s
material and the frequency/color of the interacting light.

e Assessment items should be limited to qualitative
applications of light and mechanical waves.

2or3
MC, MS, SA, TE

Drag and drop the arrows into the boxes shown to model how
light waves will interact with the two materials shown in the
drawings.

Science, Grade 8
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Domain

Subdomain

Standard

Evidence
Statements

Assessment
Limits / Content
Constraints

DOK(s)
Item Type(s)

Sample Stem
Information
(as applicable)

DRC

PS-Physical Science

Waves and Their Applications in Technologies for Information
Transfer

8.PS.19: Integrate qualitative information to explain that common
communication devices (e.g., cellular telephones, radios, remote
controls, Wi-Fi components, global positioning systems [GPS],
wireless technology components) use electromagnetic waves to
encode and transmit information.

The examinee will demonstrate an understanding of explaining that
common communication devices use electromagnetic waves to
encode and transmit information. The examinee will demonstrate this
understanding by integrating qualitative information.

Possible common communication devices may include

cellular telephones,

radios,

remote controls,

Wi-Fi components,

global positioning systems (GPS), and

wireless technology components.

e Assessment items should provide qualitative information the
student needs to construct explanations.

¢ Assessment items should not require specific knowledge
about the mechanism of any device function.

¢ Assessment items should not require knowledge of binary
counting.

e Assessment items should only require the integration of two
pieces of qualitative information per item.

2or3
MC, MS, SA, TE

Based on the two devices shown, which statement best explains how
the devices send and receive information?

Science, Grade 8
Page 25 of 47
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Sample Item 1: Part A

A Sider] davalofed & modal of & lhium (L) aiom By alboaing o 00 of © paricss i  nuociieag, T Sueans ussd SIRm § podibon i e
peviodic Eabla to devdolop $ha modal.

Part A: Drag the cormect numbser of ssch type of particls into each box o model a inhium atom

2 T

Humber of Particles Moeded fo

Complete the Model of a Lithium Atom

== g

i the

s npclius
& O o
profons neutrons elwctrons

outsidn Bhi

Item Information

Answer Key(s) Description

Answer Key

(see description)

Item Type Technology Enhanced

Page Reference 7

Alignment PS.1 Part A: 3 protons and 4 neutrons in the nucleus,
Point Value 2 3 electrons outside the nucleus

Depth of Knowledge 2

Science, Grade 8
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Sample Item 1: Part B

A student deweloped a model of a likieen (LI abom by showng a tolal of 7 particles in the nuclews. The student used bihmm s pogition in The
penodic labls o devslop the model.
Parl B: Uss tha drop-dioan mahies balow bo descnibs how e sludan] should labsl the madal
Thes mlincfrons shoukd b labeing Witk = | chargs, i profonds Snousa e Inbeded -.-.|1h| -lcn.‘m.]n nned then
mEubionE should ba labeled 'q1lr‘||_ = v chisps
o
fm n regatred (-
ra n pasithea [+
B Mesgais |—§
& posilive |+
e =T
na
a nagaiive (=)
o posilive [+
Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 7
Alignment PS.1
Part B: a negative (-), a positive (+), no
Point Value 2
Depth of Knowledge 2

Answer Key

(see description)

Science, Grade 8
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Sample Item 2

A shudent places an abject in 8 boaaker contnining pune water. The student obearsas that tha object sinks in waber and s fhersfors denser
e watir. Tha sisdest knows (hal inon = donser han waler. &3 e shedend ciaima [hal fe object is made from oo

Whnich sintomant best describas e reaults of ha investoalionT

@ T Fesues of (e inyeeBgndion suppan (ha ciaim Daciuesa bolh e oRject and wslar hiks unsgus damngiiics

@ This reauts af e investoation suppor (ha claim becauss (hens are no other substantss denser Than walsr,
E:}I Tha msuts of Mo invessigaticn do nol suppor tha claim, booaus ko B other IUDS1BN00S denser han wotar

E} Thhi: st af e IR SR TIOeY (0 NOE SR Tl CH, Dachuygia Baih fhi |'|:|ir||'l A AAeF Tulred UirmGiie JeREEd

Item Information
Item Type Multiple Choice
Page Reference 8
Alignment PS.2
Point Value 1
Depth of Knowledge 3
Answer Key C

DRC Science, Grade 8
=
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Sample Item 3

& schanca lab heam axamings an uniderided subsinncs and records chsarvations aboul the subslancs
Observalions of Substance
1. The subatances & & claar, oolorkeds lgusd
2. Thes bexling poind of the subsinnos is 101.2°C
3 Afar boiling. no lgud remains and a white sobd s lefl on the botiom of the beaker,
Lism i drog-down mancis 1o consiruct B conciusion thal can best be made about e unidenlified subslance based on these
=it HE
Balore boding, the unidentifisd subsinnos should have been classified ns a | ¥ | becouse the oomponsents ol the
Subsance Y ——
PR e T T P e e ————— el Saoeilinn
can bo separaied Dy @ phySical procoss pring compownd
can b saparaied onty by B chaemical process el erogeneoUus Mg
cannd] e saparaiad by 8 physical of chemical process
Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 9
Alignment PS.3 liquid solution, can be separated by a physical
process
Point Value 1
Depth of Knowledge 2
Answer Key (see description)

DAEA BEFLCHaNEITINLS
—_—

DRC Science, Grade 8
=
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Sample Item 4

Two sludants wared 1o inesigabs whether hilium ballocns slay rDeld KDager i Warmer Srmaroremanis IRan in Comor ores. Ths Sfudents
fillsd Thiee Balloors Wil The aims wiims of el and plased e A separals Sonlamara. Thiy cliangsd e Bmparalurs in aach
o and measured e solumes ﬂF e Gnlkoors over hmea
Use e drog-aowm memnis 1o corectly dastnbes 1he relalicnsips he slodants mosl [Bkely chaarasd in e axparirmenl
fiz the lemperalune | 1he gas partickes thenmal energy increases, cousing theas [ % | of the particles o change and
ti wodiamee of e balioon o v [p—
RS Ly
IrCreassas EL T
ARCIASEE
=l
Led-c. b0
dacramis
Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 10
Alignment PS.4 increases, motion, increase
Point Value 1
Depth of Knowledge 2
Answer Key (see description)

Page 31 of 47
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Sample Item 5

A gluchent placed A pepos Of chal in o giaes Deakor, The slucken than mddsd an uninow gued 1o e beakar unil e chall was CompHaisy
oovared. The faliowing cbservalions wan reoonded.

Ohsareations
« Tha piece of chilk decrescad in sis
= Thas ligpusd lookosd cloudy and had Dubolas in il
& Cver imd, [he ligusd evapocalesd and & while, 208d
subsdnnce remanied

Which obsaraict best sugorts The caem thal & chiwmcal reacton had bekan placsT
I:E:I Thas vl urns of The pless of chalk changsd

&) The solid chaii and the Bguid formed & mixiune

@ Bubbles formed alfier the liquid Souched the chalk

(2) A phase changs cccumed as the bquid avaporsted

Item Information
Item Type Multiple Choice
Page Reference 11
Alignment PS.5
Point Value 1
Depth of Knowledge 2
Answer Key C

Page 32 of 47
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Sample Item 6

A slucsnt is brying 8o modsl ths chemics! resction in A wslding iorch_ kn his meactian. acstylena (Cak; | raschy with axygen (O io produscs
waler (Hy ) and another subsianoe. The sludent sél up [ha wo modins shown bolow

Moded 1
o0

mm*ﬁ_h.ﬁhxx

el 1 x ey EE Koy

@ corbon atom ()
@ hydregen aloem (H)
S owygen slom (D)

;E

:

¢
33? 88
>>
i

Lisa 1he diop=tawm menus 0 best sxplain which modsl Bocuralisy shawd e eaction

# | shegevs bhod Tha lotal number of product afams: s equal fo the folal ombar af msciant aloms. This shows Enal avan though
chamicn! reaction .'!l-'.".‘.m"l'..l w8 (onseeyRd

La— i

Mad 1 trnERy

Mosdal 7 s

WO LT
Item Information Answer Key(s) Description

Item Type Technology Enhanced
Page Reference 12
Alignment PS.6
Point Value 1 Model 2, mass
Depth of Knowledge 2
Answer Key (see description)

DRC Science, Grade 8
=
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Soemo companics that make and sed scup Bne packaging The
souD [n sefhaaling cans. The cana aflow paaple o enjoy Frol
B0 withoul USing A siove of mionoweve, Tha diagrem shows
the paurts ol & sail-haading can o soup

Eplf-Heating Can

mChrlan
DN

¥Wiren a person pushes the biffon on the boltom af e can, il
G (e (b Bopar Detasan the Chlcsm oida and Me
willer ko braas, Thrmsl gnedfgy & resasad when Calciam
tothad ARG waler combindg. During T desecpmsant af e
saif-haating cans, resaarchae initinlly nofced thal e cans
WarS ol GEnesasing encagh inermal srangy [0 wam ha
BHED,

FESSARCHMS Eatad

Usno the drop-down menus to describe the Bosty resulls after the

P poasibha sdiuliome.

I Salution

Likeky Rosult

I"‘.-‘-hnit ire can
|alber pushing tha
nuEon

Incradas The

axEle

L S

amaurt of cakoum

S haking tha con will ety | x| the raile of

thi chasmical renction Bt 0ol changs T aenpun) of
|||H-ﬂ'ﬂﬁ_'ﬁﬁl’rﬁ_ﬂ9'|'_\_|'fﬁ-'li-1tlrlﬁlﬂ [lu ] ?‘m:.,rl

incromaing calcium oxide willikelyl W]

ihe amoun! of thamnal enecgy ranstermed o [he soup

givon thal waise doas nof Hmt the reaciion

Lairy . 110
[a] 2wl 5 2]

incranga
GaiTeAta
noil chasnpes

Item Information

Answer Key(s) Description

increase,

Item Type Technology Enhanced
Page Reference 13

Alignment PS.7

Point Value 1

Depth of Knowledge 2

Answer Key (see description)

increase

DAEA

DRC

—_—
CONPORATION

ERLEH=%ETIZHY

Science, Grade 8
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Sample Item 8

A atidan] parformed An imeestigation on the veloaty of a toy Ghrover imi. Tha sludent recceded the Gar s valooly in i graph belows:

Walocity of & Gar over Time

& 7
=
T W W
ol
@ iE =
R T = ¥
monng o T .
the mghk Tima

Salpcl The bwe atabemsanss (bl Bedt deecnba the mgyesmant o ihe Moy cair

E}I Tha cor was & rest bawean points W snd W

I:E::I Tha car was ai rest unil o fores acted on it af pont U

{E} The ot wan coOnAtarTh Booaldeatmng batwaan posnls U and X

E:l Tha foroes acting on the car wene balenced boteeon points W and W

{3 Tha forces acting on tha car wens unbalnnoed batwaon points W and X and babwean paints X and 'y

Item Information Answer Key(s) Description
Item Type Multiple Select
Page Reference 14
Alignment PS.8
Point Value 1 B, D
Depth of Knowledge 3
Answer Key (see description)

Page 35 of 47
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AN argrsar visibsd & ciasdrnam o demnonslnmls how & peiball maching woarks, Tha
part ol ke machine thal lsunches o ball ks calied the punges. Tha engineer used o
stead ball and p braeg Dall 10 model how Bhie mass of a el affects the balls spaead
Eyen ‘wivan the diamsder of each ball is the game. The studenls oboarved al
whan the plungar woe released againe] each ball, the braze ball was slower and
did rmal froved 8% for compaded (o the steel ball

Pinball Demaonstration

(250
]
F i
plunger and bal o nee

(=) |

plungar pulled back,
reatly b launch

e O~

Plunge at rost,
bl kanchad fonsard

Which stalemert best explans the sludanis’ obearsation?

The brass ball had less mass than the sbeel
bail, mnd! thas plunger was pulled back the
RAME Aol for aach ball,

The brass boll had more mass than the sbeal
{:E:! ball, and tha plunger was pulled back tha
BAmE amouni for each ball

The braed hall hed leds mass than e slisal
E} badl, and the plunger wars pulled back farther
oo el Bemas Dl thaen Toe thi shisal Dadl

The brass bail had mone mass than he siesal
@ ball, @nd the plungsr was pulied back arer
oo thee bemss Dl tham foer e sbeel badl

Item Information
Item Type Multiple Choice
Page Reference 15
Alignment PS.9
Point Value 1
Depth of Knowledge 2
Answer Key B

Ni&Th BECO0

DRC

—_—
CONPORATION

wETIErN

Science, Grade 8
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Sample Item 10

& shuden| designed the madal shown below Lo investgale the resultng mobion of two colliding billiard balls
Calliding Billiard Balis

A ¥
O—Q
mass = 016 kg mass = 0,96 kg
valocity = 4 mis wedoosty' = 0 mds

Predict the most lkely resull of billinnd ball X coliding with billiand ball

{El Batiard Enil ¥ wall remein in B Same locabon because asch bl hes Ih samE mass

':‘_E:F Bifiand ball Y will rerrain in the sams loeabon betniss [ha bads ke dfarant modaac
E:l Bilinrd bail Y wall move 8o tha left because blliard ball X will rarsder enengy 10 bifiard bail ¥

{E} Biliard ball ¥ will move to ihe nght because Blliard ball X will transfer enangy 1o bfiand ball ¥

Item Information
Item Type Multiple Choice
Page Reference 16
Alignment PS.10
Point Value 1
Depth of Knowledge 2
Answer Key D

DRC Science, Grade 8
=
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Sample Item 11

T Bl fralns CORSIFUCED alBCIrCMGEIBNE Simelar O 1N& Cis Bhoser i The Toikowird Mo

Simple Electromagnat
. T
| U_[I-’““- inain
\ ruail
ol
Weira [~ wirg
Baery

Grosip 1 was able {0 pick wh mona inan Bings wilh s sheciromagnes than Group 2 YWhich Saskgn change balween The groups
elctromagnels would mosd likely axpiain the difieronce in the resuils?

@ Group 2 wisd & Wnrger batnary.
@ Group 2 wedd & smatier inon rai
I:E:I Group 2 reversed the baSery dinecian

E:l Group 2 fad mors colad wire Siound B8 ireh ne

Item Information

Item Type Multiple Choice

Page Reference 17

Alignment PS.11

Point Value 1

Depth of Knowledge 2

Answer Key B
DRC Science, Grade 8
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Sample Item 12

Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 18
Force: repulsive
Alignment PS.12
Point Value 1 Pith Ball 1: far left position
Depth of Knowledge 2 Pith Ball 2: far right position

Answer Key (see description)

D = C Science, Grade 8 \ U
l ('. .’I

Page 39 of 47



Alabama Comprehensive Assessment Program — Summative

ACAP®~

Al ik ey T BT, Progy s

SUMMATIVE
Appendix A: Sample Items

2023 Item Specifications

Sample Item 13

Which gragh est mpressnls e elabonehip balvwedn e Kinets ansdoy (KE = 4 e} and e spasd Oof an bt
Kinetic Energy vs., Speed Kinslie Erargy v, Spead
. F
o
E E
@ & ® &
] ;
i :
L 4 »
Speed 4 Speod '
Kintic Enengy ve. Sposd Hinatic Energy va. Speed
b r A
3 B
@i @ &
o o
£ E
E 4 E 4
Spaad < Spagd +
Item Information
Item Type Multiple Choice
Page Reference 19
Alignment PS.13
Point Value 1
Depth of Knowledge 3
Answer Key D

D_:_ C Science, Grade 8 U
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Sample Item 14: Part A

Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 20
Alignment PS.14

Point Value 5 Part A: Top Down: 100, 50, 0

Depth of Knowledge 2

Answer Key (see description)

D = C Science, Grade 8 \ u
l ¢.> .'v
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Sample Item 14: Part B

Thes gueshion his T parls. Firsd, answer pan A, Then, aravwer pad B,
A shoaden] B axamEning e relaliconship batween [ha grevitabicnal polantial enengy {GPE) and the haigh! of B camaage 0N @ noia, The $hidan!
e & kel of Tl ricss and labsls e haighl 8 sevaial poails
Part B: Lgs he drop-down manus o sxplain energy relabionships in he modasl
Tha GPE 15| -|T| radiaind 0 e hight of e carmiage. Enerpy 1S convried o | ¥ | ms the cariage drops
howard the QRO g the:fide .

[ | kinetic snergy and hoat

rrarRaly polerial arengy

dingCEry

Item Information Answer Key(s) Description

Item Type Technology Enhanced
Page Reference 20
Alignment PS.14

Point Value 5 Part B: directly, kinetic energy and heat

Depth of Knowledge 2

Answer Key (see description)

DRC Science, Grade 8
=
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Sample Item 15

During an axpariment, n shedent separatedy heats ogual masses of o pnd watar over bma. The groph shaws the stucent’s dain

Tomparaters of GR anc Weler cver Timer

ﬁ'_l'—_""' bt
L]
. 50|
- P
| My
| = O
sama pEEiEe

] =] [ ¥ #0 10 == B+
Thni (seconds])

7 Eriorga

Tra BiLoant CONAUCTS & RACTND SERSAMENT ANE comSnes off Bnd aalar. The mpss of i Rl Dgansous MigLeg & sOusl 16 ing sl mass
ol ie subsiarces paad in the Tegl axpecmant. Which stalernen basl exilaing ha Hkaly rasull of haaling (ke helorooensaus fmiziuraT

@ Ths mixiurs lkoly roquines fess than 1580 ssconds o heal 1o 55'C becauss wabsr nequires lass fnn o heast than oil
@ Thie mixiurs lkaly requines mons than 180 saconds 16 bl 16 55"C Decauss waler réquings 8as ine ba héal than ol
'E:I The mixiure iikoly mpuires fess than 1580 seconds o head fo 58'C bocouso watar meguires mon timae b heal fan ol

@ The mixlure fikely reguires more than 180 seconds 1o heat 1o 55°C Decauss waber reguires mane fime Lo haal han ol

Item Information
Item Type Multiple Choice
Page Reference 21
Alignment PS.15
Point Value 1
Depth of Knowledge 3
Answer Key D
DATA RECOGNITION g

DRC Science, Grade 8
=
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Sample Item 16

A model of twa spheres nbout 8o collide 5 shoem
Elastic Colliskon

.

sphana X
[y raciEan) (&l regl)

Drag a labal inio sach box o beat describa how energy is afacied during the colision

7 ?|
Kingtic Energy of Kinetic Energy of  Total Kinatic Enargy |
Sphete X Sphere ¥ of the System |
|
[l g-5-14-29
decreises
stays the same
Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 22
Alignment PS.16

Left to Right: decreases, increases, stays the
4 same

Point Value

Depth of Knowledge 2

Answer Key (see description)

D = C Science, Grade 8 U ‘
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Sample Item 17

Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 23
Alignment PS.17

3 wave from left

Point Value 1

Depth of Knowledge 2

Answer Key (see description)

D = C Science, Grade 8 \ u
l ¢.> .'v
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Sample Item 18

Item Information Answer Key(s) Description
Item Type Technology Enhanced
Page Reference 24
Alignment PS.18 Row 1: Wave Y
Point Value 1 Row 2: Wave X
Depth of Knowledge 2
Answer Key (see description)

D = C Science, Grade 8 \ u
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SUMMATIVE
Appendix A: Sample Items

2023 Item Specifications

Sample Item 19

The Siobal Posifioning Sysiem (EPS) consisix of 24 sa|siftes (hal ;b Enrth taice dally. These salsilies orbi af an aifituds of aboud
J0.000 km, GPS alen consisls of ground-based roceivers thal monitor the signals from ihe satedites. Thees greamd-baged moakoers. ueep
righly acturale dada regarding ihe posBions of these saleliles. Precise knowledge of e posons of ihese salaliles aires OFS wam on
Esth Io debeiming their own locations. A siudent = evaloating the waves used by GPS

Liga [P e op-down manus 1o best comgdals Te stalamanie

Satelibes '.|1.-r."| r| wves o Banamil dala. One reason (hal hese sabeliti=s use this type of witvd ® becouise IHess Wwaves
| +

[ ¥ =
B

radlio
LA
Marmy

il ey W R gy

mequine 0 medium o treeed thiough
i rol reguing & mesdium to ravel inicugh
are ol fouind on tha slactromagnallic spechium

Item Information Answer Key(s) Description

Item Type Technology Enhanced

Page Reference 25

Alignment PS.19

Point Value 1 radio, do not require a medium to travel through

Depth of Knowledge 2

Answer Key (see description)

DATA BECOGNITION s
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