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Grade 8 Science
EQY Practice Test

Content Summary and Answer Key

Grade 8 Science

EOY Practice Test
Content Summary and Answer Key

Question ltem Content Content Answer
No. Type Strand Statement Key -] Points
Diversity of species occurs through
" gradual processes over many
" e generations. Fossil records D E f
13 Multi-Select Science provide evidence that changes CiDBrE: )1 point
have occurred in number and
types of species.
Graphic Earth and  |The composition and properties
14 R P Space of Earth’s interior are identified by 1 point
esponse science | the behavior of seismic waves.
& Multiple Physical Forces have magnitude and 5
5 | choice science | direction. A |1 point
Physical There are different types of X
H Short Answer science potential energy. - 1 point
Earth and  |Evidence of the dynamic changes
17 Matching Space of Earth's surface through time is - 1 point
Science found in the geologic record.
Mulliple Physical There are different types of .
B | Choice science  |potential energy. A |1 point

Question tem Content Conient Answer
No. Type Strand Statement Key Polnis
. Earth The composition and properties of .
1 Multiple  |and Space! Earth's interior are Identified by the Cc 1 poini
Choice Science behavior of seismic waves.
2 g\:g:g!: ggyesr'jc:ei Forces have magnitude and direction. C 1 point
Multiple Physical There are different iypes of .
3 Choice  |Science |Polential energy. b ! point
Physical Forces between objects act when the
4 Table R objects are in direct contact or when 1 point
Science !
- they are not fouching.
Multiple Physical Forces between objects act when the
5 Choice Science objects are in direct contact or when C 1 point
they are not touching,
Evidence- . -
Based Earth The compaosition and properties of
] ot and Space|Earth's interior are identilied by the B; A B |1 point
Selected Scienc behavior of seismic wave:
Resporse [SENce or of s i s,
life The characteristics of an organism are
7 Simulation* Sci a result of inherited traits received
CIENCS  from pareni(s).
. f The characteristics of an organism are
8 S:S’p:r'g L ke e |aresullof inheriled irails received 1 point
>Sp * from parent(s).
Graphic  |life Reproduction is necessary for the .
9 " A . - 2 poinis
Response [Science continuation of every species.
L. P The characleristics of an organism are
10 gmph'(‘ Ig'fe.} a result of inherited traits received - 1 point
esponse  |Science from parentis).
Multiple  |[Earth Earth's crust consists of major and
1] Choice and Space}minor tectonic plates that move B 1 point
Science relative to each other.
Graphic Earth The composition and properties of
12 Response and Space|Eorth's interior are identified by the - 1 point
Science behavior of seismic waves.

*The Simulation is numbered but not scored.

Grade 8
Science

EOQOY Practice Test

Question 1

Question and Scoring Guidelines

Question 1

- What are he two sources of thermal energy in Earih's interior? |

SR solar heating and gravity

I radicactive dec

combustion and sofar heating
aravily and radioactive decay

y and combustion

Points Possible: 1

See Alignment for more detall.

Scoring Guidelines

Rationale for Option A: This is incorect. Earth’s interior is not heated direcily by

the sun although the gravitational contraction of Earlh's interior is a source of

thermal energy.

Rationale for Option B: This is incormrect. Combpustion needs oxygen: there is no

free oxygen in Earth's interior and ihe sun does not directly heat Earth's interior.

Rationale for Option C: Key - As Earth formed, gas and dust particles condensed

due o gravilational atiraction and, over lime, heavier materials confrocied into
the center of the Earth releasing thermal energy. Also, radicactive elements from
Earth's formation decayed, releasing thermal energy. Gravity and radioactive
decay continue 1o be sources of thermal energy in Earth's interior today.

Rationale for Option D: This is incorrect. Combustion needs oxygen and there is no
free oxygen in Earth's interior.




Alignment

Content Strand
tarth and Space Science

The composition and properties of Earth's interior are identified by the behavior of
seismic waves.

The formation of the planet generated heat from gravitational energy and the
decay of radiocactive elements, which are stil present today. Heot released from
Earth's core drives convection currents throughout the mantle and the crust.

Coghnitive Demand
Recalling Accurate Science (R}

Requires studenis to provide accurate statements about scientifically valid facts,
concepts and relationships, Recall only requires students to provide a rote response,
declarative knowledge or perform a routine mathematical fask. This cognitive

demand refers fo students' knowledge of science fact, information, concepts, tools,

procedures and basic principles.

Explangfion of the item

This item reguires the student to recall the sources of thermal energy in the Earth's
interior. As Earth formed, the hect in Earth's inferior was much greater than it is
loday. The source of thot heat came from gravitational contraction of Earilv's
interior and radiocactive decay of radioactive elements in the interior of Earth.

As Eorth tormed, gas and dust partficles condensed due fo gravitational atfraction
and, over time, heavier materials contracted into the cenier of the Earth releasing
thermat energy. Also, radicactive elements from Earth’s tormation decayed.
releasing thermal energy. Gravity and radioactive decay continue to be sources
of therma! energy in Earth’s inferior foday.

Sample Response: 1 point

What are the two sourtes of thermal energy in 2anhy’s intsrior?
A solar healing and gravity
LB combustion and soiar heating

- aravity and ragioactive decay

Lo radicactive decay and combustion

Grade 8
Science
EQY Practice Test

Question 2

Question and Scoring Guidelines

Question 2

Tain fige

Duetion

7} Deection
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2] motien

160 3 xi i howt 100 e pos 1

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for | \; This is incorrect. The person is moving at the same speed
and in the same direction as te train, Since there are ne horizontal forces acting
on the person, the person will keep moving with the same speed and in the same
direction as the train, even whife jumping. The person will land in the same position
of the train from where the person jumped, not behind the jumping position.

In order 1o land behind the jumping position, a net farce acting in this direction

would be required.

Rationole for Option B: This is incorrect. The person is moving at the same speed
and in the same direction as the train. Since there are no horizontal forces acfing
on the person, the person will keep moving with the same speed and in the same
direction os the train, even while jumping. The person will land in the same position
of the frain from where the person jumped, not in front of the jumping position,

in order to land in front of the jumping position, a net force acting in this direction
would be required.



Key ~ The person is moving af the same speed ond in

i e {rain. Since there are no horizontal forces acting on

ihe person, the person will keep moving with the same speed and in the some
direction as ihe irain, even while jumping. The person will land in the same position
of the irain from where Ihe person jumped, not behind or in front of the jumping
position. in order to land in a different position, ¢ net horizontal farce would

be required.

Rationale for Option D: This is incorrect. The person is moving at ihe same speed
and in the same direciion as the irain. Since there are no horizontal forces acting
on the person, the person will keep moving with the same speed and in the same
direction as the frain, even while jumping. The person will land in the same posilion
of the Irain from where the person jumped, not behind the jumping position.

In order to land behind the jumping position, a net force acting in this direction
would be required.

Alignment

Content. Strand
Physical Science

Confent Statfement
Forces have magnitude and direction.

Content Elaboration
“When the net force is zero, the object remains at rest or confinues to move at a
constant speed in ¢ straight line."

“if all forces are bdanced by equal forces in the opposite direction, the object
will maintain its current motion (both speed and direction}. This means if the object
is stationary, it will remain stationary. if the object is moving. it will continue

moving in e same direction and at the same speed. Such quclitalive,

intuitive ur serstandings and descriptions of inerfia must be developed through
inquiry aclwvifies.”

Coagnitive Demand
nterpreting and Communicating Science Concepts (C}

Requires students to use subject-speciiic conceptual knowledge to interpret and
explain events, phenomena, concepts and experences using grade-appropriate
scientific terminology, technological knowledge and mathematical knowledge.

Communicate with clarity, focus ond organization using rich, investigative scenarios,
real-world dota and valid scientific information.

Grade 8
Science
EQY Practice Test

Question 3

Question and Scoring Guidelines

Explanation af the item

This item requires applying reasoning to a situation involving a person jumping in a
boxcar of a maving frain to determine where the person will land. The student most
apply knowledge that a moving object will continue moving with the same speed
and in the same direction in the absence of an outside net force to the situation.
There are no horizontal forces acting on the person and the person is moving with
the same speed and in the same direction os the train; therefore, the person will
continue to move with the same speed and in the same direction os the frain while
jumping in the air and landing.

Sample Response: 1 point

Train Ride

Direction
o
i moton

sanfnig i the
snulard, whes in the

Question 3

Bafore Release At Reloase

i i

rer¥ naneg; dacraan.

Poinis Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: This is incorrect, It is frue the elastic potential energy will
increase as the band is stretched; however, opposite poles attract and the
magnetic potential energy decreases as attractive poles get closer together.
Also, since grovitationa force is only an altractive force between masses,
gravitotional potential energy becomes less as objects get closer to Earth.

Rationcle for Option B: This s incorrect. If is true that gravitational potential energy
and magnretic potential energy decrease; however, elastic potential energy
increases as the rubber band is stretched.

Rationale for Option C: Thisis incorrect. it is frue that the elastic polential energy
increases and the gravitational potentiol energy decreases: however, opposite
poles attract and the magnetic potential energy decreases as they get closer
together. 12




R . Key — Magnetic potential energy decreases. Since fhe
magnets are oriented with the north pole of one magnet closest io the south pole
of the second magnet, there is o net attractive force between the magnets as
they are positioned in the picture. Since the magnetic force between the
magnets is aftractive, more energy must be pul info the syslem ta separate the
atfractive poles; therafore, the closer the attractive magnets are. the lower the
magnetic potential energy. Likewise, since gravitationat force is an aifractive
force beiween masses, more energy must be put into the system o separate the
masses; therefore, the closer the masses are, the fower the gravitational potential
energy. Also, elostic polenlial energy increases as Ihe rubber band is streiched.

Alignment

Content Strand
Physical Science

Content Statement
There are different types of potential energy.

“Gravitational potential energy changes in a system as the masses or relative
positions of obiecls are changed.”

“Gravitational potential energy is associated with the mass of an object and its
height above a reference point {e.g.. above ground level, above floor level).

A change in the height of an object is evidence that the gravitational potentiat
energy has changed.

Elastic potential energy is associated with how much an elastic object has been
strefched or compressed and how difficult such a compression or streteh is.

A change in the amount of comprassion or sfretch of an elastic object is evidence
thai the elasiic polential energy has changed.

Magnetic potential energy is associated with the position of magnetic objects
relative to each other.”

Cognitive Demand

Recaling Accurate Science (R}

Requires students to provide accurate statements about scientifically valid facts,
concepts and relafionships. Recall only requires students to provide a rote response,
declarative knowledge or perform o routine mathematical ask. This cognitive
demand refers to students' knowledge of science fact, information, cancepts, tocls,
procedures and basic principles,

13

Grade 8
Science
EQY Practice Test

Question 4

Question and Scoring Guidelines

Explanation of the ttem

This mulliple choice question requires the student to identify how the magnetic, elastic
and gravitationat potential energy change in a system involving two magnets and o
rwubber band.

As the system is released, the upper magnef is closer fo the ground. Since
gravitalional potential energy is aftractive, the closer the twa objects are {in this
case the magnet and Earth), the lower the gravitational potential energy. in order
to increase the gravitational potential energy. more energy must be transferred into
the system to separate the masses that attract one ancther.

As the system is released, the rubber band is stretched more, increasing the elastic
potential energy.

The magnets are positioned so the north pole of one magnet is closest to the south
pole of the other magnet. This results in a net attractive force between the magnets.
After the system is released, the magnets get closer fogether. Since the net force
between the magnets positioned in this way is attractive, the closer the two objects
are, the lower the magnetic potential energy. In order to increase the magnetic
potential energy, more energy must be transferred info the system to separate the
attractive poles.

If the magnets are positioned differently, where similar poles are closer together {north
closer to north or south closer to south), there would be a net repulsive force between
the magnels. With a repuisive force patween the magnets, the magnetic potenticl
energy would increase as the magnets got closer. This is because more energy must
be transterred into the system fo bring the repulsive poles closer fogether.

Sample Response: 1 point
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Question 4

s ot Satellite| Mass {kg) | Distance {km} | Force due 1o gravity (N}
g " i 700 4000 17000

“:’ 2 700 36000

3 1609 ) 11000

4 100 7000 8100
the hve H
=) H

¢ tow different sa
Eaarth, T
satelliie

klometers fkm) and thesr forces
| e lo gravity in Newtons [N}

xazs 0

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit {1 point} response includes
« Greater than 0 and less than 7000 in the Sateliite 3 Distance box
AND
« Greater than 0 and less than 17000 in the Satellite 2 Force due to gravity box.



Alignment

Content Strand
Physical Science

Content Statement

Forces between obje
are not louching.

ts act when the objects are in direct contact or when they

"Gravitational fields exist around objects with mass. If a second object with mass
is placed in the field, the two objects experience attraclive gravitational forces
toward each other. Gravitational force weakens rapidly with increasing distance.

Every object exerts a gravitational force on every other object with mass, These
farces are hard 1o detect unless at least one of the objects is very massive

{e.g.. sun, plarets). The gravitalional force increases with the mass of the objects,
decreases rapidly with increasing distance and points toward the center of objects.
Wweight Is gravitational force and is often confused with mass. Weight is proportional
to mass, but depends upon the gravitational fietd at a particular location. An object
will have the some mass when it is on the moon as it does on Earth. However, the
weight {force of gravity) will be different at these two locations.”

Cognitive Demand

interpreting and Communicating Science Concepts (C)

Requires studenis to use subjeci-specific conceptual knowledge to interpret and
explain events, phernomena, concepts and experiences using grade-appropriate
scientific termineclogy, technological knewledge and mathematical knowledge.

Communicate with clarity, focus ond organization using rich, investigative scenarios,
real-world data and vdlid scientific information.

Grade 8
Science
EQY Practice Test

Question 4

Sample Responses

Explanation of the ltem

This fable item requires the student fo apply reasoning and scientific knowledge to
estimate occeplable values for gravitational force and distance into a data table.
it must be understood ihat gravilational force increases with mass and decreases
with distance. Since it is not required to know precise mathematical relationships,
o wide range of unswers is accepled.

To determine the force due to gravity for Satellite 2, one can compare it fo Satelite
1, since it has the same mass. Since Satelfite 2 has a greater distance from Earth
than Satellite 1 but the same mass, it will have o lower force of gravity thon 17000 N,
the force of gravity of Satellite 1. Since its mass is stifl attracted to Earth, it cannot
have a mass of 0; therefore, any answer grealer than 0 N and less than 17000 N is
accepted. If Newton's Law of Universal Gravity is used {infroduced in High Schooi
Physics), the besl answer is 2100 N; however, siudents are not held accountable for
the mathematical relationship between distance and force due to gravity at this
fevel of precision. Simply understanding thal the force decreases as the distance
increases is acceptable for this grade level.

To determine the distance for Satellite 3, one can compare it to Sateliife 4, since

it has the same mass. Since Sateliite 3 hos o higher force due fo gravity than
Satelite 4 bul the some mass, it will be at o distance less than 7000 km, the distance
of Satellite 4. Any answer greater than 0 km and less than 7000 km is accepled.

1f Newton's Law of Universal Gravity is used (introduced in High Schoof Physics)

the best answer is 6000 N; however, students are not held accountable for the
mathematical relationship between distance and force due to gravity of this level
of precision. Simply understanding that the force increases as the distance
decreases is acceptable for this grade level.

This item is worih one point. In order to receive credii, the student must estimate
both values within the acceptable ranges.

18
Sample Response: 1 point

1
" Mass Distance . | Force due 1o gravity |
Satelite {kal (N e 5
1 70 4000 17000 !
2 750 26000 i ik
3 weo | s !
4 1000 7000 ‘
i Enter your !
astimates into the blank boxes in H
{ e foolr, . . o i

Notes on Scoring

This response earns one point because both estimoted values are
within the accepted ranges. The farce due to gravity for Salellite 2
is predicted o be “2100 N," which is greater than 0 N and less than
17000 N. The distance for Satellite 3 is predicted to be 6000 N,"
which is greoter than 0 km and less than 7000 km,

20



Sample Responses: 0 poinis

satellite I(Akogs’s Dis‘(k?rl‘\‘ce Force du(eNiio gravity |
1 02 L7000
2
4

Nofles on Scoring

This response earns zero points because neither estimated value is
within the accepted range. The force due to gravity for Satellite 2 s
predicted to be “25000 N,” which is greater, not less than 17000 N.
The distance for Sateliite 3 is predicted ta be "9000 N," which is
greater, nof less than 7000 km.

. " PAGSS Distance | Force due to gravily
satelite (ko (k) (N] :
700

4300 LG

700

Hy o)

EQ EPRINE PN

e

8300

Notes on Scorlng

This response earns zero points because both estimoted values
must be within the accepted ranges in order to earn credit. The
distance tor Satelliie 3 is predicted to be “4000 N," which is greater
than 0 km and less than 7000 km; however, the force due fo gravity
for Satelite 2 is predicted to be “24000 N," which is greater, not less
than 17000 M.

21

Question 5
Which term is an example of force

A energy

B omass

LR weight

Grade 8
Science
EQY Practice Test

Poinis Possible: 1

See Alignment {or more detail.

Scoring Guidelines
Question 5

Rationale for Oplion A; This in incorrect, Force is an attraction or repuision between
two objects. Energy can be fransferred from one object to another through forces,

Question and Scoring Guidelines bt energy is not @ force.

Rationale for Option B; This is incorrect, Mass can be thought of as the amount
of matter in an object. Force is an attraclion or repulsion between fwo objects.

Rafionale for Q

1.C: Key — Weight is another term for the gravitationat force

between two objects with mass.

transferred by a force being exerted on two objects as they move over a distance.
Force is an atfraction or repulsion between two objects.

23 24



Alignment

Content Strand
Physical Science
Conf tement

Forces between ob
are not louching.

ects act when the objecis are in direct contact or when they

Every object exeris o gravitafional torce on every other object wifh mass, These
iorces are hard to detect unless at least one of the objects is very massive (e.g.. sun,
planets). The gravitational force increases with the mass of the objects, decreases
rapidly with increasing distonce and points toward the center of objects. Weight is
gravitational force and is often confused with mass. Weight is proportfional to mass,
but depends upon the gravitationdl field at o paricular location, An object will
have the same mass when it is on the moon as it does on Earth; however, the
weight {force of gravity} will be different at these two locations.

Cognitive Demand

Recaliing Accurate Science (R)

kequires students to provide accurate statements about scientificolly valid facts,
concepis and relationships. Recail only requires students to provide a rofe response,
declarative knowledge or perform o routine mathematical task. This cognifive
demand refers to studenis’ knowledge of science fact, information, concepts, tools,
procedures and basic principles.

Explanation of the ltem

This multiple choice item requires students to identify that weight is an exompie of
force. Force is an atiraction or repuision between two objects, Weight is a measure
of the gravitational attraction between iwo objects.

Sample Response: 1 point

kS

“hy berm s an svomple of force

i
LR energy
B Mss

& weigh!

o work
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Grade 8
Science
EQY Practice Test

Question é

Question and Scoring Guidelines

27

Question 6

Pari A

ST S ptny e T ST aries (1 e gerng e o

instrument Stations around Eurth

\_ A

ey

788 ere (£S5 3 Cre anos

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines
Part A

epicenier of the earthquoke and therefore are in focations that will pick up alt
of the waves. When seismic waves pass through different types of materals their
speed is altered; consequentty, their path through the materials may be bent.
This is calied “refraction.”

Rationale for Option B; Key ~ Siations 2 and 3 are farthest away frorm the

spicenter of the earthquake and therefore are in positions where some, if not all.

of the waves will not reach. Some waves will be reflecied away from and some

will pe refracted oway from the stations due to the composition of Earth's inferior.
28



When seismic waves hit a surface between very different moterdals they may
bounce off: this is called “refiection.” in the Earth, seismic waves reflect at the
boundaries between the major earth layers,

Rationale for Option C: This is incorrect. Station 4 is in a focation that will pick up alf
of the waves.

Rationale for Option D: This is incorrect. Station 1is in a location that will pick up all
of the waves.

Part B

First Rationgle: Key — Some of the stations will either receive only one type of wave
or none of the waves due to the waves being reflected or refracted away from
their positions.

wave or none of the waves due to the waves being reflected or refracted away
from thelr positions.

Third Rationale: This is incomrect. Seismic waves travel through Earth’s crust and are
recorded from their ferminal point on the solid crust. Some waves are able o
iravel through water bui do not need fo in order to reach the recording stalions.

Fourth Radionale: This is incorrect. Weather events occur above Earth's crust and
canneci prevent waves from reaching recording stations.

Alignment
Content Strand

tarth and Space Science

Conient Statement
Ihe composition and properties of Earth's inferior are identified by the behavior of
seismic waves.

The refraction and refiection of seismic waves as they move through one type of
maledal 1o another is used to dilferentiate the layers of Earth's interior. Earth has an
inner and outer core, an upper and lower mantie. and o crust.

Content Elaboration
it is imporiant to provide the background knowledge regarding how scientists know
about the structure and cempaosition of the interior of Earth (without being able fo
see it} Seismic data, graphics, charts, digital displays and cross sections must be
used to study Earth's inferior. Actual data from the refraction and reflection of
seismic waves can be used to demonstrate how scientists have determined the
different loyers of Earth’s interior. New discoveries and technological advances
relating to understanding Earth's inferor also play an important role in this content.
29

Grade 8
Science
EQY Practice Test

Question 7

Simulation for Question 8

31

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires studenis 10 use subject-specific conceptual knowiedge to interpret and
explain events, phenomeno, concepts and experiences using grade-appropriate
scientific terminotogy, technological knowledge and mathematical knowledge.
Communicate with clarity, focus and organization using rich, investigative scenarios,
real-world data and valid scientific information.

Explanation of the lfem

This iterm requires interpreting a real world earthquake scenario and seismic wave
activity, The student is required to identify the two stations that will record the fewest
seismic waves and explain why this occurs. When an Earthquake occurs seismic
waves are emitted from the epicenter. From the epicenter there are several paths
the waves can take through the earth before emerging again ot the surfoce. The
speed of seismic waves depends on variations in strength ond density of the material
that they pass through, When seismic waves hit a surface between very different
materials they may bounce off; this is called “reflection.” In the Earth, seismic waves
reflect at the boundaries between the major earth layers. When seismic waves pass
through difterent types of materials their speed is altered and consequently their
path through the materals may be bent. which is called “refraction.”

Sample Response: 1 point

Insirument Siations oround Earih

;lm,wgr,—._.;\’

1
N

i

Teicnne

wers tancrEeG A Lo totiers

Question 7 (Smulation for Question 8)

Afarmer grovs liowering bushes. The bushes have red. white, orred and
Fwhile Howers.

g

cttwo parents to crass and then click Start, The number of offspring with
h Aower color v e show

o

ale
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@

Parent | . Red Flowers

Parent 2 Red Flowers

DlPorert) Farset? Eod Hiowers  Winite Flowers %3 ong Vinis Flowert
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Question 8

oSN e g e

Genolypa of $ady Culls
Porort I Genstine

Grade 8
Science
EQY Practice Test

Points Possible: |

Question 8 See Alignment for more detail.

Question and Scoring Guidelines
Scoring Guidelines

For this item, a full-credit response includes
+ Only "R" “R" in the Red Flowers boxes
AND
« Only "W “W" in the White Flowers boxes
AND
« QOnly "R"-“W" in the Red ond White Flowers boxes (1 point).

Nate: The two alieles placed in eoch cell of the table can be placed in the same
dashed box and in any order and credit will still be awarded.

33 34

Alignment

Content Strand
Life Science

Content Statement
The characteristics of an organism are a result of inheriled trails received from
parent{s}.

Content Elaboration

The traits of one ar two parents are passed on to the next generation through
reproduction. Traits are determined by instructions encoded in deoxyribonucleic ccid
(DNAJ, which forms genes, Genes have different forms called alleles. The concepls of
dominant and recessive genes cre appropricte at this grade level. Co-dominant fraffs
such as roon color in horses and cows may be useful to provide further validation of
the theory and to help dispel some misconceplions.

interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret and
explain events, phenomena, concepts and expenences using grade-appropriate
scientific terminology, technological knowledge and mathematical knowledge.
Communicate with clarity, tocus and organization using rich, investigative scenarios,
real-world data and valid scientific information.

Explanation of the ltem

This item requires determining the flower color genotype for each flowering plant
parent. The item also requires application of the concept that the fraits of one or
two porents are passed on to the next generation through reprocuction and that
these traits are determined by instructions encoded in deoxyribonucleic acid {DNA},
which forms genes. Genes have different forms cailled alleles. 1 should be
undersiood that a genotype s the representation of alleles shown as either
uppercase {dominant} or lowercase (recessive) letters,

In this item, students will interpret the resulis of the simulation and determine that
when both co-dominant alleles are present, both aliele traits are expressed in the
organism. The co-dominance pottemn differs from a simple deminance paftern;

the dominant (uppercase) aliele will always be expressed and the recessive
(lowercase) trait will only be expressed if both olleles are recessive, Using the
simulation to cross parenis of ditferent flower color variations and interpreting the
patterns of fraits in the offspring. the student can determine the genolype for each
flowering plant parent.
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Sample Responses
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Sample Response: 0 points

Gunotype of Loty Cells

Sample Respenses: 1 point

Genolype of bouy Cells

rocen) Genotroa

Genoiype of sedy Cells

" N -
toen f Genatpe |

Nofes on Scoring

These responses correctly identify that all the alleles are dominant
through the use of ofl uppercase ietters in the genotypes. The
response correctly shows that the red flowers must have two
dominant alleles, “R." {o express the red color. The response
correctly shows that the white flowers must have fwo dominant
alleles, “W." to express the white color. The response comectly
shows that the plant with both red- and white-colored flowers must
have one of each of the dominant alieles “R” and "W" {o express
both of these colors. The genotype for red and white fiowers can
be written as either "RW" or "WR."

Notes on Scoring

This response correctly identifies that alt the alleles are dominani
through the use of all uppercase letters in the genotypes and
correctly shows that the plant with both red and white flowers
must have one of each of the dominant alleles "R* and "W" to
exprass both of these colors; however, the respanse incorectly
shows that the red flowers are represented by two dominant
"W alleles and the white Howers represented by two dominant
"R" alieles. This shows a lack of understanding as to which trai
the alleles represent.
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Sample Response; 0 points

Genatyge o

Celts

Faserd

Genotypr

Notes on Scoring

This response incorrectly identifies the alleles of the red flowers as
having one dominont allele (“R") and one recessive allele ("'} and
the white flowers of having one dominant cilele {"W"} and one
recessive aliele {“w"). This shows a lack of understanding of the
concept of simple dominance pattern verses co-deminance
patterns, This response does correctly show that the plant with both
red and white flowers must have one of each of the dominant
allgles "R and "W to express both of these colors.
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Question ¢

Question and Scoring Guidelines

Alignment

Content Statement

Reproduction is necessary for the continuation of every species.

Most organisms reproduce either sexually or asexually. Some organisms are capable
of both. In asexual reproduction, all genes come irom a single parent, which usuolly
means the offspring are genetically identical to their parent, allowing genetic
continuity. The end products of mitotic and meioiic cell divisions are compared as
they relate to asexual and sexual reproduction.

Cognitive Demand
Inierpreting and Communicaling Science Concepts (C}

Requires students to use subject-specific conceptuat knowledge to interpret and
explain events, phenomena, concepts and experiences using grade-appropriate
scientific terminology, technological knowledge and mathematical knowledge.
Communicale wilh clarity, focus and organization using rich, investigaiive scenarios,
real-world data and valid scientific information.

Explanation of the ltem

This item requires comparing the processes of mitosis and meiosis in a flowering
plant by corectly idenlifying the number of cells produced and amount of genetic
information in the resulting cells in each process. This requires the student fo interpret
the diagrams to communicate that in the process of mitosis the cell copies its
genetic material and undergoes one cell division to produce two genetically
identical cells.

in the pracess of mitosis, the parent celt copies its genetic material and undergoes
one cell division 1o produce two genetically identical cells,

Meiosis begins with one cell containing two copies of each chromosome, one from
Ilhe organism's mother and one from its father. The cell divides twice. producing
tour cells containing one copy of each chromosome. Each of the resulting
chromosomes in the cells is a unique mixture of maiernal and patemnal DNA,
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Points Possible: 2

See Alignment for more detait,

Scoring Guidelines

For this item. o fuil-credit response includes

+ Placing of 2 cells total, each containing o red and a white chromosome in the
"A" region labeled nitosis (1 point}

AND

«  Placing of 4 cells totai, 2 containing a single red chromosome and 2 containing
a single white chromosorne in the "“B" region labeled Meiosis {1 point}.

42

uy



Sample Responses: 2 points

Red-white Hawerng Han?

8 mesowr

Grade 8
Science
EOY Practice Test

Question 9

Sample Responses

Notes on Scoring

These responses correctly show that cells undergoing mitosis divide
once and result in a total of 2 cells. Each of these cells contain
identical genetic material shown in the diagram as a red and
while chromosome, These responses comrectly show that meiosis
results in @ folal of 4 cells, 2 containing a single red chromosome
and 2 containing a single white chromosome. These responses
show a correct understanding of the difterent results of the mitosis
and meiosis processes.

Sample Response: 1 point Sample Response; 1 point

oot whife fgwetiog Part Ladmhite Fimmering Hant

A pras & ve:

4

P X meizar
FOREN

Notes on Scoring Notes on Scoring

This response correctly shows that meiosis results in a total of 4 cells:
however, it incorrectly shows each cell with two of each
chromosome type. In meiosis, the four resuiting cells have one-holf
of the genetic material of the parent cell. This response correctly
shows that cells undergaing mitosis divide once and result in a total
of 2 cells containing identical genetic material,

This response correclly shows that mitosis results in a tolal of 2 cells;
however, it incorrectly shaws that one of the cells has 2 red-colored
chromosomes and one of the cells has 2 while chromosomes.

At the end of mitosis, the cells should be identical, with each
containing a single red and a single white chromosome. This
response correctly shows thal meiosis resulls in a Ietal of 4 cells,
each with half of the genetic material.
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Sample Response: 0 poinis

Redt-white fiawering Monl

ois *

Notes on Scoring

This response is incomect for both the mitosis and meiosis columns.
This response incorrectly shows 4 cells produced in mitosis, each

Sample Response: 0 poinis

Nodt.while Hawaring Plont

& o ¥ mea

Notes on Scorlng

This response is incormect for both the mitosis and melosis columns.
This response incorrectly shows 2 cells produced in mitosis, each

with one type of chromosome. This response incorectly shows only
2 cells produced in meiosis, with each cell containing both a single
red and white chromosome.

with two of the some chromosomes. This response incomrectly shows
only 1 cell produced in meiosis.
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Grade 8
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Points Possible: |

See Alignment for more detail.

Question 10

Scoring Guidelines

Question and Scoring Guidelines
for this item, o full-credit response includes

« “R"in three oul of four of the boxes on ihe outside of the Punnelt square
{i.e., ihe “parent” boxes} and “W" in the remaining box on Ihe oulside of
the Punneti square

AND

« Each cell of the Punnett square contains iwo alleles filed in according to the
placement of the alleles in the four boxes on the outside of the Punnett square

AND

. Only one aliele paletie object in each of the boxes on the outside of the
Punnett square AND only Two aliele palette objects in each celf of the
Punnett square (1 point}.
Note: The two alleles ploced in one of the cells of the Punnef! square can be placed
in the same dashed box and credit will still be awarded. The order the two correct
alleles are placed in one of the cells of the Punnett square does not affect the
51 scoring of the item. 52




Alignment

Content Strand
Life Science

Content Statement
The characteristics of an organism are @ result of inherited iraits received from
pareni{s).

Conient Flaboration

The trails of one or two parenis are passed on fo the nexi generoiion through
reproduction. Traits are determined by instructions encoded in deoxyribonuclieic acid
{DNA), which forms genes. Genes have different forms calied alleles. The concepts of
dominant and recessive genes ore appropriale at this grade level. Co-dominant trails
such as roan color in horses and cows may be useful to provide further validation of
the theory and 1o help dispel some misconceptions.,

Cognitive Demand
interpreting and Communicating Science Concepis {C}

Requires siudents to use subject-specific concepitual knowledge fo interpref and
explain events, phenomena, concepts and experiences using grade-appropriate
scientific terminology, technological knowledge and mathematical knowiedge.
Communicate with clarity, focus and organization using rich, investigaiive scenarios,
real-world dota and valid scientific information.

Explanafion of the ltem

This ifem requires the application of conceptual knowiedge of genotypes ond
phenotypes fo identify the genotypes of the parents given their phenotype.

The student then needs o comectly set up and compleie a Punnett square
crossing a red flowering plant with a red and white flowering piant and interpret
the results. Genes have different forms called alieles. It should be understood that
a genolype is the representation of alieles shown as either uppercase {dominant)
or lowercase (racessive] ietters. In this item, students need to recognize that when
both co-dominant alleles ("RW”) are present, both fraifs are expressed in the
organism. The co-dominance pattem differs from a simple dominance pattern;
the dominant (Uppercase) aliele will always be expressed and the recessive
{lowercase) trait will only be expressed if both olieles are recessive.

Using the simulation to cross parents of different tliower color variations and
interpreting the pattems of traits in the offspring, the student can determine the
genotype for each flowering plant parent, For this cross, the phenotypes of the
parenis are given as a red flowering bush and a red and white {lowering bush.
For the red and white flower parent, since both troits are expressed, the genotype
is "RW" and shouid be piaced on either the top or left side outside of the Punnett
square. The phenotype of the other parent is a red flowering bush. Following the
co-dominance pattem, the genotype of this parent is “RR" and should be placed
on either the top or lefi side; outside of the Punnett squore.
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Sample Responses: 1 point

Grade 8
Science
EQY Practice Test

Question 10

Sample Responses

Notes on Scoring

“W" (white) allele from the other parent.

These responses correctly identity the parent genotypes as "RR™
{red-flowered) and "RW" {red- and white-flowered). Each parenial
genotype can be placed either on the fop or the left side of the
Punnett square without affecting the results of the Punnett square
cross. Both responses show a correctly completed Punnett square
with half of the resulting offspring inheriting fwo "RR" {red) dlleles,
one from each parent. The other half of offspring are correctly
shown as inheriting one "R (red} allele from one parent and one
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Sample Response: 0 points Sampie Response: 0 points

Notes on Scoring

This response correctly identifies the genotype of the red-flowered Notes on Scoring

parent ("RR") but incorrectly identifies the parental genotype of

the red- and white-flowered porent as "WW" instead of "RW”. This response incorrectly identifies the genotypes of both parents.

This response does not indicate that a parental plant exhibiting The response incorrectly identifies the genotype of the red flower

both red and white color traits must have one of each allele tor plant parent as having one dominant allele ("R"} and one

these fraits. Due to the use of an incorrect genotype for one of the recessive allele (") instead of two dominant alleles for the red

parents, the resulting Punnett square incorrectly shows all offspring color trait "RR." The response incorrectly identifies the parental

as “RW” {red and white flowering plani}. genctype of the red and white flowered plant as "WW" instead
of “RW." This response does not indicate that a parental plant
exhibiting both red and white color traits must have one of each
allele for these irails. Due {o the use of incorrect genotypes of both
parents, the resulting Punnett square is completed incorrectly.

Question 11

i Magnetic Odentallon of Ocean Crust

volcanoes volcanoes

mid-ocean ddge

mantle

of Lepnem R LG T Gomty:

Howe con sohontsts 1o 2

Grade 8 s
Science N
EOY Practice Test

f the poennis Crush

Question 11 Polnts Possible: 1

See Alignment for more detail.

Question and Scoring Guidelines

Scoring Guidelines

Rationale for Option A; This is incorrect, Magnetic field reversal is not related fo
crust thickness.

Rationale for Option B; Key ~ By measuring the distance of the band boundary
from the mid-ocean ridge and using the rate of sea floor spreading, the fimes
of the magnetic reversals can be determined.

ion T ti : This is incomrect, The amounts of minercls that aligned
1o Earth's magnetic field will not impart any information as to the timing of
the reversals.

Rationale for Option D: This is Incorrect. It is the direction, not the strength of the
magnetic field that is the relevant property.
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Alignment Sample Response: 1 point

Content Strand s soms o ing
Earth and Space Science

Magnetic Qrdenlation of Ocean Crust

Content Statement
Earth’s crust consists of major and minor tectonic plales that move relative to
each other.

volcanoes volcanoes

mid-ocaon ridge

Content Haboration

Historical data and observations such as fossil distribution, paleomagnetism,
coniinental diift and seo-floor spreading contributed to the theory of plate tectonics. mantte
The rigid tectonic plates move with the molien rock and magma beneath them in ks
the upper montle.

The historical data related to the present plate tectonic theory must include
continental *puzzie-like-fit” noticed as eary as Mageiian and by other mapmakers
and explorers, paleontological data, paleociimote data, paleomagnetic data, H
continental drift {Wegener), convection theory (Hoimes) and sea floor spreading P
(Hess, Deitz). Contemporary data must be introduced, including seismic data, L%y
GPS/GIS data [documenting plate movement and rates of movement}, robotic ’
studiies of the sea floor and further exploration of Earth's interior.

in By cifferant bon

o of Ine scecnie Trust

Cognitive Demand
interpreting and Communicating Science Concepts (C}

Requires students fo use subject-specific conceptudl knowledge to interpret and
explain events, phenomena, concepts and experences using grade-appropriate
scientific ferminology, technological knowledge and mathematical knowledge.
Communicale wilh clarily, focus ond organizalion using rich, invesligative scenarios.
real-world data and valid scientific information.

Explanation of the ltem

This item requires the student to interpret a diagram showing bands of oceanic crust
with different magnetic orieniations near a mid-ocean ridge {o determine how fo
estimate when the magnetic field reversals occurred. As the sea floor is formed,
magma rises from the mid-occean ridge, forming new rock, and pushes the older
rock away from the center, forming symmetricol bands on either side of the ridge.
Every few milion years, the magnetic field reverses in these bands. By measuring
the disiance of the band boundary from ihe mid-ocean ridge and using the rote

of sea floor spreading. scientists can determine when the reversals of the magnetic
field occurred.
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Question 12 Polnis Possible: |

See Alignment for more detall.

Question and Scoring Guidelines

Scoring Guidelines

For this item, a full-credit response includes
= "4"in the top leff box
AND
« “1"in the bottom left box
AND
+ 3" in the fop right box
AND
+ "2%in the bottom right box {1 point}.

63 &4




Alignment

Content Strand
tarth and Space Science

Content Statement

The composition and properties of Earth's interior are identified by the behavior of
seismic waves,

Earth and afher planets in the solar system formed as heavier elements coclesced in
their centers. Planetary differentiation is o process in which more dense materials of
a planet sink fo the cenier, while less dense materials stay on the surface. A major
period of planetory differentiation occurred approximately 4.6 bilion years ago
{Coliege Board Standards for College Success, 2009).

The formation of the planet generated heat from gravitational energy and the decay
of radioactive elements, which are still present foday. Heat released from Earth's core
drives convection currents throughout the mantle and the crust.

in addifion to the compasiiion of Earih's interior, the history of the formation of Earth
and the relationship of energy transter, fransformation and convection currents within
the mantie and crust are essential in understanding sources of energy.

Cognitive Demand
Recaling Accuraie Science (R}

Requires students o provide accurate stalements about scientifically valid facls,
concepts and relationships. Recall only requires students to provide a rote response,
decloralive knowledge or pedorm a routine mathematical task. This cognitive
demand refers fo students’ knowledge of science fact, information, concepts, tools.
procedures and basic principles.

Explanation of the ltem

Thi m requires recaling the role of heat and convection curents in energy and
matter transfer within the mantle in relation to the position on the diogram.

This item requires recalling how heat generated from gravifational energy and the
decay of radicactive elements drives convection currents throughout the mantie.
The student must also recall the process of planetary differentiation in which more
dense maieriols of a planet sink o the interior of Earth, while less dense materidls rise
closer to the surlace.
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Sample Response: 1 point
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Question 12 Notes on Scoring

This response correctly matches the descriptions with their positions
Scmple Responses on the diagram, Position 1 is corectly descrived as material
cooling as it moves closer 1o the crust. Position 2 is correctly
described as denser material sinking over time and moving further
down in the mantle. Position 3 is correctly described as heoting of
cooler materal as #f is further down in the mantle closer to the hot
core of the earth, Position 4 is correctly described as movement of
less dense material siowly rising in the manile untit it again reaches
positon 1 and the cycle conlinues.
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Sample Response: 0 points

rasents o
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Notes on Scoring

This response incorrectly matches the descriptions with the diagram

position labels 3 and 4.
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Question and Scoring Guidelines

71

Sample Response: 0 points
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Notes on Scoring

This response incorrectly matches the descriptions with diagram
position labels,
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Question 13
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Points Possible: 1

See Alignment for more delail.

Scoring Guidelines

Firsi Rationale: This is incorrect. The number of lighter-colored snalls has decreosed
but there are siill some lighter-colored snails in the ecosystem.

Second Rationale; Tnis is incorrect. There are a higher number of dorker-colored
snails in the changed ecosystemn than the original population.

Third Rationale: Key - The resulis of the graph support that lighi-colored snails
are less suited to their environment, It is possible thal the environmental change
made the fighter-colored snails easier to see, making them more likely to be
preyed upon by predators: thus, reducing the number of lighter-colared snails.
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Fou ale; Key - Lighter-colored snails did not survive fo reproduce
to pass the trait for lighter color on to their offspring.

Fifth Rationale: Key - Based on the graph of the original population,
darker coloration was an exisling frait in the snail population.

Sixth Ralionale: Key — Lighier-colored snails may have migrated out of the
ecosystem due to the environmental change in order 1o survive.

Alignment

Content Strand
Life Science

Content Statement

Diversity of species occurs through gradual processes over many generations.
Fossil records provide evidence that changes have occurred in number and
types of species,

Cantent Elaboration

Diversity can result from sexual reproduction. The sorting and combination of genes
resulis in different genelic combinations that allow offspring to be simitar to, yet
different from, thelr parents and each other. (This statement must be connected

to the grade 8 tife Science content statement on repraduction and Mendelian
Genetlics.) These varictions may allow for survival of individuals when the
environment changes. Diversity in a species increases the likelihood that some
individuals will have characieristics sulfable to survive under changed condiitions.

Cogniti emand
interpreting and Communicating Science Concepts (C}

Requires students to use subjeci-speciiic conceptual knowledge to interpref and
explain events, phenomena, concepts and experiences using grade-appropriafe
scientific terminology. technological knowledge and mathematical knowledge.

Communicate with clarity, focus and organization using rich, investigative scenarios,

real-world data and valid scientific information.

Expiagnation of the llem

This item requires interpreting graphicai dota of color distribution in a snail
population and explaining the resuits of the data. This requires the student to
interpre!l how changes in environmenial conditions can affect how beneficial ihe
color trait will be for the survival and reproductive success of a snail population.

The graph shows that trait for color is present in various shades from lighter 1o darker.
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Question and Scoring Guidelines
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In the original popuiation the number of individual snails in the population that are
very light or very dark is small, while the number of snails with medium coloration is
highest. This indicates that snails with medium coloration in the original population
are best suited to their environment and are most likely to survive and pass this
coloration trait on fo Iheir offspring. After an environmental change occurs, there
are fewer snails of light or medium colorotion and o higher number of snails with
darker coloration. This indicates that the darker coloration is best suited to this new
environment and that darker snails are more likely to survive and pass this coloration
frait on to their offspring.

Sample Response: 1 point
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Points Possible: |

See Alignment for more detail.

Scoring Guidelines

For this item. o full-credit response includes
+ The region at 2,800 km selecied
AND

« the region ot 5,300 km setected (1 point).
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Alignment

Content Strand
Earth and Space Science

Content Statement

The composition and properties of Earth's interior are identified by the behavior

of seismic waves.

Content Eaboration

The refraction and reflection of seismic waves as they move through one fype of
matlerial fo anacther is used to differentiate the layers of Earth's interior. Earth has
an inner and outer core, an upper and lower mantile, and o crust.

Seismic data, graphics, charts. digital displays and cross sections must be used fo
study Earth's inferior. Actual data from the refraction and reflection of seismic waves
can be used to demonsirate how scientisis nave determined the different layers of
Earth's interior. New discoveries and technological advances relating fo
understanding Earth's interior also play an imporiant role in this content.

Interpreting and Communicating Science Concepts [C}

Requires studenis fo use subjeci-specilic conceptual knowledge lo interpret and
explain events, phenomena, concepts and experences using grade-appropriate
scientific terminclogy, fechnological knowledge and mathematical knowledge.
Communicate with clarity, focus and erganization using rich, investigative scenarios,
real-world data and valid scienlific information.

Explanation of the ltem

This itemn requires interpreting data of the speed of seismic waves at increasing
depths inside Earth during an earthquake. [he students will use their knowiedge

of the composition of ihe layers of Earth to interpret seismic wave data at different
depths. As Ihe waves fravel through the crust to the mantle, the speed increases.
P-waves are compressional waves thal lravel ihrough different malerials ot
different speeds. They frovel siowest in air, faster in water and fastest in solids.

As the P-waves move through the Earth’s interior {crust, mantle, inner and outer
core), their speed changes.

The speed of seismic waves depends on variations in strength and density of the
ragterial that they pass through, The speed increases from the crust to the mantie.
1he speed of ihe waves decreases sharply as thay travet from the mantle to the
hatier more liquid outer core. The speed of the waves spikes stightly at 5,300 km
as the waves travel from the outer to the inner core.
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Sample Response: 1 point
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Notes on Scoring

This response correctly identifies the depth regions on the graph
at 2,800 km and 5,300 km as regions in which seismic waves
entered the different layers of Earth. The first region (2,800 km}
shows the speed of the waves decreasing sharply as they travel
from the mantile to the hotier, more liquid outer core. The speed
gradually increases as the waves travel through the outer core

as the temperatures increase with depth. The speed of the waves
spikes slightly at 5,300 km as the waves travel from the outer fo
the inner core.
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Sample Responses: 0 points

Soismic P-Wave Specds

£
£ -
v i o
$- q
&
i
a Vi TrONCEE ALK SOCO A0
Depth (¥m)
§
Selsmic P-Wove Speeds
14 N
| H
: £
b i .
g,
S
‘ &
POy 248K ‘U;',(, aipey RU6E
Depth (xm)
Noftes on Scoring
These incorreci responses identify only one of the correct
regions where the waves entered different layers of Earth. N
Corectly iden g both regions is required o earn credif.
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Question 15
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Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: Key - There are unbalanced forces acting on Box X,
meaning it will change its speed. In addition, since Box Y is af rest and there
are balanced forces acting on if, it will remain al rest.

Rationale for Option 8: This is incomrect. I is true Box Y will remain at rest since it
starfs at rest and there are bolonced forces acting on i, However, since Box X
has an unbalanced force acting on it, it must change its mofion.

Rationale for Qption C: This is incorect. There are unbalanced forces acting on
Box X so it must change its motion. Also, since Box Y starts at rest and is acted
on by balanced forces, it will remain af rest.

Rationale for Option D: This is incorrect. It is frue Box X will stort moving {speeding
up) since it starts at rest and has an unbalanced force acting on it: however,
since Box Y starts at rest and there are balanced forces acting on it it will remain
af rest.
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Alignment

Content Sfrand

Physical Science

Content Statement

Forces have magnitude and direction.

Content Elabol

“When the net force.;‘gremer than zero, the object’s speed and/or direction
will change.

When the net force is zero, the object remains at rest or continues to move ot a
consiant speed in a siraight line.”

A force is described by ifs sirength {magnitude) and in what direction it is acting.
rMany forces can uct on a single object simullaneously. The forces acting on an
object can be represented by arrows drawn on an isolated picture of the object
{a force diagrom). The direction of each arrow shows the direction of push or pull.
Wnen many forces act on an object, their combined effect is what influences the
motion of that object, The sum of ali the forces acting on an object depends not
only on how strong the forces are, but also in what directions they act, Forces can
cancel to a net force of zero if they are equal in strength and act in opposite
directions. Such forces are said to be kalanced. if all forces are baionced by
equal forces in the opposite direction, the object will maintain its curent motion
{both speed and direction), This means that it the object is stationary, it wilt remain
stationary. If the object is moving, it will continue moving In the same direction and
ol the same speed. Such qualifative, intuitive understandings and descriptions of
inerfia must be developed through inquiry activities,

Cognitive Demand

Interpreting and Communicating Science Concepis (C}

Requires students to use subject-specific concepiudl knowledge to interpret and
explain events, phenomena, concepts and experences using grade-appropriate
scientific terminology. technological knowledge and mathematical knowledge.

Communicate with clarity, focus and organization using rich, investigative scenarios.

real-wond dala and valid scientific information.
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Question 16

Question and Scoring Guidelines
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Explonation of the llem

This multiple choice item requires the student to interpret force diagrams and apply
scientific reasoning to determine what happens to the motion of two boxes initially
at rest.

For Box X, there is a net force acting to the right since the arrow going fo the right
is longer than the arow 1o the left. A net force greater than zero causes a change
in an object’s speed. Since the box is initially af rest, it will speed up in the same
direction as the lorce, to the right.

For Box Y, there is @ net force of zero. The two forces cancel each other since they
are pointing in opposite directions and are the same length, indicating they have
the same strengih; therefore, the forces are batanced. When a net force of zero
acts upon an object, the object does not change its motion. Since Box Y starls of
rest, it will remaoin at rest.

Sample Responses: 1 point
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Question 14

ot ofter ine
energy than

Poinis Possible: 1

See Alignment for more detail.

Scoring Guidelines

Score Point Description

1 point Response includes one of the following:

+ The reaction gives off heat/ihermal energy

¢ The reaction gets hol

« Heat/thermal energy is released/given off/produced

« During the reaction the temperature increases/goes up

0 points The response does not meet the criteria required o eam one
point. The response indicates inadequate or no understanding of
ine task and/or the idea or concept needed o answer the lflem.
it may only repeat information given in the test item. The response
may provide on incorrect solution/response and the provided
supportive information may be irelevant fo the ifem, or passibly,
no other information is shown, The student may have written on a
different topic or written, " don't know.”
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Alignment

Content Strand
Physical Science

Content Statement
There are different types of potential energy.

Confent flaboration

“Chemicai potential energy is associated with the position and arrangement of

the atoms within subsiances. Rearranging atoms info new positions to form new
substances {chemical reaction) is evidence that the chemical potenticl energy has
most likely changed. The energy transferred when a chemical system undergoes a
rzaction is often thermal energy.”

Cognitive Demand
Interpreting and Communicaling Science Concepts (C}

Requires students to use subject-specific concepiual knowledge to interpret and
explain events, phenomena, concepis and experiences using grade-appropriate
scientific ierminology, technological knowledge and mathematical knowledge.
Communicate with clarity, focus and organization using rich, investigative scenarios,
real-world dota and valid scientific information.

Explanation of the ltem

This is & short answer item in which the student's construcied response is
machine-scored. This itern requires the student to apply reasoning and their
knowledge of how changes in chemicol poteniial energy are related to thermal
energy to determine and describe an observation that may indicate a decrease
in chemical potential energy.

It chemical potential energy is decreasing, the energy mwst be tronsformed fo
another form, most fikely ihermal energy. Since energy is conserved, if the
chemical potential energy decreases, the other form of energy must increase.
Increasing thermal energy s indicated by the sample warming up and/or an
increase in temperature.

This item is scored as | point with no porial credit.
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Sample Responses: 1 point
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Notes on Scoring

This response eamed 1 point for *THe Test subject got hotter.” The
spelling and capitalization errors do not count agoinst the student’s
response. The word "tranfering” shouid have been “fransforming”
but since this was not a part of the observation. this error was not
Gl‘dd e 8 counted against the student’s response.

Science
EOY Praciice Test
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Question 16

Sample Responses

Notes on Scoring

This response earned 1 point for “heat energy could have been
produced”. Even though energy cannot be created, "produced”
is vague and does nof specifically imply "created,” so the response
was still awarded credit.
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Sample Responses: 0 poinis
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Notes on Scoring

The response eamed 1 point for “during the chemical reaction, the Notes on Scoring
object was heating up and felt warmer.” The speling and
capitolization errors do not count aguinst the student’s response. while the student stated that it loses its energy because in order
for a reaction to happen, it need to give something off and that is
its chemical energy,” this information is given in the prompt. This
response did not eam credit because it did not identify an
observation to support the prediction that chemical potential
energy was decreased.
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Notes on Scoring

Much of this response is true, “Energy is never lost — it only changes
into other forms of energy. The light and sound produced by the
reaction would be caused by the transition of chemical energy to
either light or sound; this did not occur.” The response does not
address ihe prompt, which asks the student to describe an
observation 1o support ihe prediction that chemical polential
energy had decreased. The student did describe producing heat
and fight, but these two opfions were given and ruled out by the
prompt. (“The scientist observes the reaction, and notes that no
light or sound is produced.”)
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Question 17
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Question 17

Question and Scoring Guidelines

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item a full-credit response includes
+ “Method 4" selected for "A deeply buried sample of imestone™
AND

« “Melhod 1" AND "Method 3" selected for “A piece of wood from a Nalive
Amedcan cliff dwelling”

AND
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¢ “Method 1" AND "Method 4" selected for A shallowly buried sample of shale
that contains oyster and snait fossiis”

AND

+ “Method 2" AND "Method 4” selected for A dinosaur bone found in a
sandsione layer that sits between two layers of basalt”

AND

*  No other boxes selected (1 point}.

Alignment

Earth ond Space Science

Content Statement
Evidence of the dynamic changes of Earth's surface through time is found in the
geologic record.

There are different methods to determine relative and absolute age of some rock
layers in Ihe geologic record. Wilhin a sequence of undisturbed sedimeniary
rocks, the oldest rocks are al the bottom (superposition). The geologic record
can help identity past environmental and ciimate conditions.

Content Eloboration

The different methods used to determine the age of the Earth are an imporfant
foctor in this concept. in elementary grades, fossils are used to compare what
once lived to what lives now, but the concept of Earth's age and the age of the
fossils were not included (the concept of billions or millions of years was not
age-appropriate}. In grade 8, the concept of index fossils is a way 1o build toward
understanding relative dating, Superposition, crosscutting relationships and index
fossits play an important rale in delermining relative age. Radiometric dating plays
an imporiant role in absoiute age. The inclusion of new advances and studies
(mainiy dug fo developing technological advances) is important in learning about
the geclogic record.
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Grade 8
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Question 17

Sample Responses
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Cognitive Demand
Demonstrating Science Knowiedge {D}

Requires students to use scientific inquiry and develop the ability to think and act in
ways associated with inquiry, including asking questions, planning and conducting
investigations, using appropriate tools and techniques to gather and organize data,
thinking critically and logically about relationships between evidence and
explanafions, constructing and analyzing alternative explanations, and
communicating scienfific arguments. {Slightly aitered from National Science
Educaction Standards}

Note: Procedural knowledge (knowing how) is included in Recalling/identifying
Accurate Science.

Explanation of the lfem

This item requires the student to analyze information about severai rock and fossil
samples to determine the appropriate dating technologies that can be used to
most reliably date each sample. In analyzing the sampiles, the student needs 1o
determine if the sample contains the malerials necessary for each method as
well as if the sample fits within the time period that method can reliably date.

Method 1 uses carbon from organic maiter to date the sample; therefore, the
sample must contain remains of o living organism that contains carbon such

as wood, bone or shells. Method ) can also only be used on samples up to
100,000 years old, so samples older than this ime perod cannot be refiably tested
using this method.

Meihod 2 can only be used to determine the ages of igneous rocks such as basall.
Theretore this method cannot be used to date sedimentary rock such as limestone,
sandstone or shale. The sample must also be fess than

11,000 years old to be dated with this method.

Method 3 can only be used on samples containing remains of wood from frees.
The number and pattern of tree rings can then be analyzed to determine the age
of the wood In the sample.

Method 4 can be used only for samples composed of sediment, such as different

types of sedimentary rock, in order to determine the last date the sediment was
exposed fo sunlight.
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Sample Response: 1 point
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Noies on Scoring

For this item, a fuil-credit response includes only dating methods
that are likely fo provide a refiable date selected for each sample
with no other incorect boxes selected in that row.

For a deeply buried limestone sample, the only correct daling
method is dating method 4; this method involves determining
the last date a sediment sample was exposed to sunifight.
Limestone is composed of sediments so this method would be
reflable in this case.

Far the piece of wood from a Native American ciiff dweling, the
correct dating methods are method 1 and method 3. Method |
is reliable for this sample because wood is organic matter that
coniains carbon, Method 3 is also a reliable dating method for
this wood sample because it contfains tree rings that can be
analyzed fo determine the oge of the tree the wood sample
came from.

For the shaliowly buried sample of shale that conlains oyster and
snail fossils, the only correct daling methods are method 1 and
method 4. Method 1 is a reliable dating method for this sample
becaouse the oyster and snail fossils in the sample are organic
matter that contain carbon. Dating method 4 is also correct
because shale is composed of sediment.

For the sample of a dinosaur bone found in a sandstone layer inat
sits between two layers of basalt. the oniy correct dating methods
are method 2 and method 4. Method 2 is correct since this sample
contains basalt, which is an igneous rock. Dating method 4 is also
correct because sandstone is composed of sediment.

101

Sample Response: 0 points
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Notes on Scoring

mMethod 1 i incorrectly selected for the iimesfone sample as if does
not contain organic matter,

Method 2 is incorectly selected for imestone as i is not an
igneous rock.

Method 4 is incorrectly selected for the wood sample as it does
not confain sediment.
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Sample Response: 0 points
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Notes on Scoring

Method 1 is selecied for all the samples but is only appropriate for
the samples containing organic matter such as wood or oyster and
snail fossils that are samples up to 100,000 years old. This method
would not be reliable for dinosaur bones, which are known to be
milions of years old,

Method 2 is incorrectly selected for the fimestone sampile, which is
not an igneous rock.
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Rationale for Option B: This is incorect. The elastic potential energy of a spring
can be increased by eilner streiching or compressing the spring. Adding positive
charge to Sphere A increoses the repulsive force between the sphere and the
pariicie. compressing the spring more and increasing the elastic potential energy
of the spring. Adding negative charge to Sphere B increases the attractive force
between the sphere and the porticle, stretching the spring more and increasing
the elaslic potential energy of the spring.

for Qplien. C: This is incorrect. The elastic potential energy of a spring
can be increased by either stretching or compressing the spring. Adding positive
charge to Sphere A increases the repulsive force between the sphere and the
particle. compressing the spring more and increasing the elastic potentiat energy
of the spring. Adding negative charge to Sphere B increases the attractive force
beiween the sphere and the particle, strefching the spring more and increasing
the eiostic potentiat energy of the spring.

Rationgle for Option D: This is incorrect. The elastic potential energy of o spring
can be increased by either siretching or compressing the spring. Adding positive
charge to Sphere A increases the repulsive force between the sphere and the
particle, compressing the spring more and increasing the elastic poiential energy
of the spring. Adding negative charge to Sphere B increases the attractive force
between the sphere and the perticle, stretching the spring more and increasing
the elastic potential energy of the spring.

Alignment
Content Strand

Physical Science

Content Statement
There are different types of potential energy.

Content Elaboration

“Elastic polentiol energy is associated with how much on elastic object has

been stretched or compressed and how difficult such a compression or stretch is.
A change in the amount of compression or stretch of an elastic object is evidence
that the elastic potential energy has changed.”

Cognilive Demand
Interpreting and Communicating Science Concepts {C)

Requires students to use subject-specific conceptual knowledge 1o interpret and
explain events, phenomena, concepts and experdences using grade-appropri
scientific terminology, technological knowledge and mathematical knowledge.
Communicate with clarity, focus and organization using rich, investigative scenarios,
real-world data and valid scientific information,
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Question 18
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Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: Key ~ The elastic potential energy of a spring can be
increased by either stretching or compressing the spring. Adding positive charge
to Sphere A increases the repulsive force between the sphere and the particle,
compressing the sprng more and increasing the elastic potential energy of the
spring. Adding negative charge to Sphere B increases the atfractive force
between the sphere and the particle, stretching the spring more and increasing
the elastic potential energy of the spring. Since the strength of the force between
the charged parlicles and spheres is equal, the change in elastic potential energy
in the springs is equal.

Explanation of the ltem

This multiple choice iterm requires the application of reasoning and scientific
knowledge to determine the change in elastic potential energy of springs
connected 1o a charge under the influence of other charges. Students must
also recognize that springs can store elastic potential energy both when they
are compressed ond when they are siretched.

In Setup A. both the parficles and the sphere are positive. These objects repel each
other, compressing the spring. As positive charge is added to Sphere A, there is
greater repulsion so the charges move farther apart, compressing the spring more
and increasing Ihe elastic potential energy.

In Setup B, the particle is positive and the spring is negative. These objects atiroct
each other, siretching the spring. As negative charge is added to Sphere B, there is
greater alfraction, so the charges move closer together, siretching the spring more
and increasing the elastic potential energy.

Since the number of charges is equal in both cases, the amount of atiractive or

repulsive force is increased by the same amount; this, in turn, Increases the siretch
or compression and resulting elastic potential energy by the same amount.

Sample Response: 1 point
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