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Grade 8 Science
Spring 2017 Item Release
Content Summary and Answer Key

Question ltem Content Content Answer Points
No. Type Strand Statement Key
. Earth and Earth’s crust consists of major and
Graphic . . .
1 Space minor tectonic plates that move - 1 point
Response . .
Science relative to each other.
. Earth and Earth’s crust consists of major and
Graphic . . .
2 Space minor tectonic plates that move - 1 point
Response . .
Science relative to each other.
Short Physical Forces have magnitude and .
3 . . . - 2 points
Response | Science direction.
4 Simulation Physm:ol Fc?rce§ have magnitude and . .
Science direction.
5 Graphic Physm:ol Fc?rce§ have magnitude and . 2 points
Response | Science direction.
Short Physical Forces have magnitude and .
6 . . X - 2 points
Response | Science direction.
Diversity of species occurs through
gradual processes over many
Multiple . . generations. Fossil records provide .
7 Choice Life Science evidence that changes have A I point
occurred in number and types of
species.
. Earth and Earth’s crust consists of major and
Graphic ! . .
8 Space minor tectonic plates that move - 1 point
Response . .
Science relative to each other.
. Earth and A combination of constructive and
Multiple . . .
9 Choice Space destructive geologic processes C 1 point

Science formed Earth's surface.




Grade 8 Science

Spring 2017 Item Release
Content Summary and Answer Key

Question ltem Content Content Answer Points
No. Type Strand Statement Key
Multiole Phvsical Forces between objects act when
10 o Y the objects are in direct contact B 1 point
Choice Science .
or when they are not touching.
. Earth and The composition and properties of
Multiple , . . o .
11 . Space Earth’s interior are identified by C 1 point
Choice . . L
Science the behavior of seismic waves.
Diversity of species occurs
through gradual processes over
12 Graphic Life Science many gengro’rlons. Fossil records . 1 point
Response provide evidence that changes
have occurred in number and
types of species.
. Earth and Evidence of the o’Iynomlc
Graphic changes of Earth’s surface .
13 Space . ) . - 1 point
Response . through time is found in the
Science .
geologic record.
14 MUIT!pIe Life Science Reprpdungon IS necessary for the A 1 point
Choice continuation of every species.
Graphic The characteristics of an organism
15 P Life Science are aresult of inherited traits - 1 point
Response .
received from parent(s).
16 MUIT!pIe Life Science Reprpdungon IS necessary for the A 1 point
Choice continuation of every species.
Graphic Physical Forces have magnitude and .
17 . . . - 1 point
Response | Science direction.
18 Graphic Life Science Reprpduc"non Is necessary for the . 1 point
Response continuation of every species.
. Earth and Earth’s crust consists of major and
Multiple . . .
19 Choice Space minor tectonic plates that move D 1 point

Science

relative to each other.
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Question and Scoring Guidelines



Question 1

A bot spot & located under the Pacefic Plate where the Hawasian Ialands bave formed The Hawauan Jalaad cham i shown
The map shows the relative ages of ccsamic crust Based on the relative 2ge4 of the Pacifac Plate, determine the daection of the Pacific Plate « movement

The locations of North Amerses, South America, Hawsat. and four plates are labeled Move the "X 10 the Jocation where e next iland will fonu m approxunately another mallion ywars

Age of Ocean Crust

W@!
Age of Crust s
150 120 100 70 40 9
Millions of Years x

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit response includes:

e The "X" placed southeast of the biggest island (1 point).



Alignment

Content Strand
Earth and Space Science

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

Content Elaboration

Each type of boundary results in specific motion and causes events such as
earthquakes or volcanic activity or features (such as mountains or trenches) that
are indicative of the type of boundary.

Volcanic activity, earthquakes, tsunamis, geysers, hot springs, faults, oceanic
vents, island arcs, hot spots and rift valleys should all be included in the
identification of plates and plate boundaries. Plate boundary identification
(converging, diverging, transform) must be based on the resulting features or
events. The focus must be on the cause of plate movement, the type and
direction of plate movement and the result of the plate movement, not on
memorizing plate names.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires the student to use the relative age of oceanic crust to
determine the direction of plate movement and to apply knowledge of how
islands form at a hot spot to predict the location of the next island in the
Hawaiian Island chain. A hot spot causes a chain of volcanic activity as a
tectonic plate moves above it. The Pacific Plate is moving to the northwest, as
indicated by the increasing age of the oceanic crust from southeast to
northwest. As the Pacific Plate moves to the northwest, a new portion of the
plate is over a hot spot located under the Pacific Ocean. The next island in the
Hawaiian chain will form to the southeast of the largest island.
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Sample Responses



Sample Response: 1 point

The map shows the reiatrve spes of aceame crst

A hot spot 1 Jocated under the Pacific Plate where the Hawanen lsdands bave formed The Hawanen [aland cham is shown
Based cm the relative ages of the Pacific Plmte detennms the direction of the Pacafic Plate s movement

Move the X" 1o he focaton wisers the next sland will form m spprosmately another sllion years

The bocations of Norih Amenca, Soath Amenea. Hawan and foar plates are labebed

Age of Oceon Crusf

Howail

Notes on Scoring

This response earns full credit (1 point) because it
correctly locates the “X”, indicating that the next island
will form to the southeast of the largest island.




Sample Response: 0 points

The map shown the relative ages of aceanio crust Based on e relative agés of the Pacufic Plate. datemune the duection of the Pacific Plate's movement

The locations of North Armenca, South Amersca, Hawas and four plutes are Ibeled Move the “ X7 1o the Jocation swhere the next sdand will fomu i appeoximately another millson years

Age ol Ocean Crust —

Age of Crust $

150 120 100 70 40 1
Millions of Yeors

Notes on Scoring

This response earns no credit (0 points) because it does
not correctly locate the “X”, indicating where the next

island will form. The next island will form over a hot spot

and will be at one end of the existing chain, in this case
to the southeast of the largest island.




Sample Response: 0 points

. B, and focn plates ave libeled

Age of Ocean Crust

Notes on Scoring

This response earns no credit (0 points) because it does
not correctly locate the “X”, indicating where the next

island will form. The next island will form over a hot spot

and will be at one end of the existing chain, in this case
to the southeast of the largest island.
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Question and Scoring Guidelines



Question 2

The map shows the relstive apes of pcsomic crust

The locatsons of North Amence. South Amsensca. Huwan and four plates are lobeled

o Phce only one label m each bk box

Age of Ocean Crast 000 | & CRED

T 320,000 Hawakian isands
yoons ||

1 500,000}

PR, 4

3,000,000

yeon " i
5,100,000} Oahu o)

ah

P
W .\4{» £

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines?7
For this item, a full-credit response includes:

e The “5,100,000 years” label in Kauai box;
AND
e The “3,000,000 years” label in the Oahu box;
AND
e The “1,800,000 years” label in the Molokai box;
AND
e The "1,320,000 years” label in the Maui box;
AND
e The “400,000 years" label in the Hawaii box (1 point).



Alignment

Content Strand
Earth and Space Science

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

Content Elaboration

Each type of boundary results in specific motion and causes events such as
earthquakes or volcanic activity or features (such as mountains or trenches) that
are indicative of the type of boundary.

Volcanic activity, earthquakes, tsunamis, geysers, hot springs, faults, oceanic
vents, island arcs, hot spots and rift valleys should all be included in the
identification of plates and plate boundaries. Plate boundary identification
(converging, diverging, transform) must be based on the resulting features or
events. The focus must be on the cause of plate movement, the type and
direction of plate movement and the result of the plate movement, not on
memorizing plate names.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires the student to use the age of rocks to determine the direction
of plate movement and to apply knowledge of how islands form at a hot spot
to identify the relative ages of islands above a hot spot. A hot spot causes a
chain of volcanic activity as a tectonic plate moves above it. The Pacific Plate is
moving to the northwest, as indicated by the increasing age of rocks from
southeast to northwest. As the Pacific Plate moves to the northwest, a new
portion of the plate is over a hot spot located under the Pacific Ocean. The
oldest island is located to the northwest and the youngest island is located to
the southeast.
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Sample Responses



Sample Response: 1 point

The Hawasian Ibsads are located aear the conter of the Pacific Plate The itlands were formad s the Pacafic Plate imoved over a bot
wpot locosed bensath the ocemnic crust. This prooess occwrrad long after tie oceatie crwt hod been formed.
The mop sbows the relotive ages of ocenic erimt
Pluce n tabel 1 wach Wank box ta correctly 1dentsfy the opproxunate age of wach of the Hawauwan Ilands
ocn m of Nonthy ca. Soi 2 fous plates el
The Jocations of Narths Awerica, Sonth Amerses, Hawan, and fous plates ate babeled o Plave a2y o WL i 36ch bk DoKX

Age of Ocean Crust

00,000 | @ CTED
yoors
1,320,004 Hawallan lslands
yoors
1,800,000
voars || & c o
13,000.000/ roan
o hes Molokal Il mﬁ
5.100.000) ot (= yeor
o] 000.000) & o
Yoo '

Age of Crust
150 120 100 70 40 0

Hawoll
w<" £ 40 000
Millions of Years s i

Z

“

Notes on Scoring

This response earns full credit (1 point) because it

correctly shows that the islands decrease in age from
northwest to southeast.

14




Sample Response: 0 points

The mop shows e relatva apes of cosmmc crust

The locatsous of Norths Asenca, South Amenica, Howat sud four plates are labeled

The Hawanan ldands are located oear the center of the Pacdic Plate The sslands were formed as the Pacdic Piatz moved ovar a hot
wpot located beusath the oommic crost. This process occmred long affer the oc t bad been formed

Ploce & [abel m each Wank box 10 comectly identify the approxuicata ags of sach of the Hawanan [vands

* Place ooly ese label i each blank box

400,000 | & CD
yoars |

Age of Ocean Crust

1 320,000 Hawalion Isonds
yoon

1,800,000}
] &
5.000,000
yoors }L ﬁ

|5.100.000
yeons

3%

20
=)
Molokal 5100
Qohy L
.
yoors 2

Notes on Scoring

This response earns no credit (0 points) because it does
not correctly show that the islands decrease in age
from northwest to southeast. Islands form in a chain
decreasing in age as a plate moves over a hot spot.
This response incorrectly shows that the oldest islands
are near the middle of the chain.




Sample Response: 0 points

rwanan Laiands ere
spot locatad baneath the oo

The muap shorws the relative apes of consmc crust
Place a lsbel 1 esch blauk box 0 corractly identify o

The locations of North An h Amenca. Ha & four plstes led 2

be locations of North Amenca, South Amenca. Hawasi and four plates are label o Place sly we Iebel in sech Biaak box

Lo dOc ot 400000 | & D
ot
7,320,000 Hawaiian Isiands
=
1.800.000) ‘@
rx 14 BT
g - {yeas}
= {!os Mook 1305057
" yeons | Oohu_  Calp_ 1S

Notes on Scoring

This response earns no credit (0 points) because it does
not correctly show that the islands decrease in age
from northwest to southeast. Islands form in a chain
decreasing in age as a plate moves over a hot spot.
This response partially indicates a trend of decreasing
age from northwest to southeast, but it incorrectly
labels Kauai and Oahu as younger than the other
islands rather than older.
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Question 3

Parachate Investigation
A group of inadret condects a6 @yetgatnn With Godel parachites The sTadents best two pariites i the classroom. iy the
esp Bonn @ e dagran

Parachute Investigation Setup

1‘.

The data atlde oy B pevidhs of Barsr @ wtigatas

Parachute Investigation Resulls

Tme lo

M| Rotocsa| | Fotto

S0 | ‘Ring | Meight [Thol| Geund
(groms)

1] 3

R [ 2 [2] 3

3| 35

A 1| 8

Jum | & 2 [2] us

3| u

A amdent wants 10 redestin the paracbute e edzston

Describe whiat the stadent coold changs i the mvestigaton w0 that the 61l e o wbarter, keepeng the release bewght the e
Then explan why the fall tazse wouks be saxter

Type veur amawer @ the spece geovidad

8 I VWK == -

# W - e A7

Points Possible: 2

See Alignment for more detail.

18




Scoring Guidelines

Score Point
2 points

1 point

0 points

Description
The response correctly:

e Describes how the student can make the fall time
shorter;

AND

e Explains why the fall fime is shorter.

The response correctly:

e Describes how the student can make the fall time
shorter;

OR
e Explains why the fall time is shorter.

The response fails to demonstrate any understanding of
how to revise a parachute design to shorten its fall fime.
The response does not meet the criteria required to earn
one point. The response indicates inadequate or no
understanding of the task and/or the idea or concept
needed to answer the item. It may only repeat
information given in the test item. The response may
provide an incorrect solution/response and the provided
supportive information may be irrelevant to the item, or
possibly, no other information is shown. The student may
have written on a different topic or written, “I don’t
know.”



Alignment

Content Strand
Physical Science

Content Statement
Forces have magnitude and direction.

Content Elaboration

Forces can be added. The net force on an object is the sum of all of the forces
acting on the object. The net force acting on an object can change the
object’s direction and/or speed.

Drag is a force that opposes the motion of an object when an object moves
through a fluid (e.g., gas, liquid).

Cognitive Demand
Designing Technological/Engineering Solutions Using Science Concepts (T)

Requires students to solve science-based engineering or technological
problems through application of scientific inquiry. Within given scientific
constraints, propose or critique solutions, analyze and interpret technological
and engineering problems, use science principles to anticipate effects of
technological or engineering design, find solutions using science and
engineering or technology, consider consequences and alternatives and/or
integrate and synthesize scientific information.

Explanation of the ltem

This item requires the student to make a change to an experimental setup to
decrease the fall time of a parachute and to explain why this change will
decrease the fall time. A falling parachute has at least two forces acting on it:
the force of gravity and drag. These forces act in opposite directions, with the
force of gravity acting toward the ground and drag acting away from the
ground (opposing motion). The sum of these forces determines the motion of the
parachute. Changes to the experimental setup that decrease drag, such as
decreasing the size of the parachute or increasing the mass of the system, will
allow the parachute to fall faster, decreasing the fall time.

20
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Sample Response: 2 points

Parachute Investigation
A group of students condurts 2 ivetization with model jursciutes. The stiudents test 1o parachutes i the classroons. taing the

Parachute Invesfigation Setup

Notes on Scoring

This response earns full credit (2 points) because it
correctly idenfifies a change to the investigation that
would decrease the fall time and explains why this
change would decrease the fall time. The response
states “...decrease the parachute size” “because less
air would be pushing up against the parachute.”

22



Sample Response: 2 points

A student wants 10 redesion the parachiute v estyration

Fastic i G 3
‘ Deseribe what fhe student could chanze m the investization so that the fall time 15 shorter, keepme the release
Teaght the same.
Striry _
% Then. explan why the fall fine wonld be shorfer
S ¢ Metal Ring

Type your answer iu the space providad

- w0

i pasachute size or could chang the mass of the metal nng.
mg the size of the parachut to 10 cm diamter it will not coch as mush air Also if you chang the mass of the
uld drop faster

1
1
1
1
:
2 meters |
1
]
1
1
1
1

-

=Wortla SE40H), = Chinms 229720500

The data table shows the resnits of thewr vestization

Notes on Scoring

This response earns full credit (2 points) because it
correctly identifies a change to the investigation that
would decrease the fall time, “chang the size of the
parachut to 10 cm diameter”, and explains why this
change would decrease the fall time: "it will not coch
as mush air’”. Decreasing the parachute size would
decrease drag, making the net force on the parachute
greater. Although this response also identifies changing
the mass without specifying whether mass should be
increased or decreased and without explaining why it
would affect fall time, this does not prevent the
response from receiving full credit.

23



Sample Response: 2 points

Plastic
Sfring
Meial Ring
I
I
I
I
i
I
2meters |
]
]
I
I
i
I
e
The data table shows the results of their mvastizaton

A student wants to eedesigm the paachute mveshigation.

Describe what the student conld change in the mvestization so that the fall time 1 shorter, kespmg the releass
Beight the same.

Then. explam wiw the tall fime would be sherter
Type youranswer m the space provided
B I U L= = = k| - |0

They could puta f.ole u the plastic to malee it fall faster. The fall e would be faster becanse the ar would go
thronszh the hole

= \Womss J7A0R0, 2 Chary 43420000

Notes on Scoring

larger.

This response earns full credit (2 points) because it
correctly identifies a change to the investigation that
would decrease the fall fime, “put a hole in the plastic
to make it fall faster”, and explains why this change
would decrease the fall time: “the air would go through
the hole”. Putting a hole in the parachute would
decrease drag, making the net force on the parachute

24




Sample Response: 1 point

. at W s st Mion

Favachure Investigation
A grong of anadenits conducts an avestigation witt nsode] parachutes. The sttudents tast two parclistes i tis ¢lasooen. kg the Descr et could changs i flw mvestig 12 1 shor
seturp showt in the diagram ;

" the fall titne wondd be shorter
Parachute Investigalion Setup ype vous anewes in the space provided
Pheatic b fl= =
wemd chege the paascimie size acause n umalley pavachuse sl ke beas iisne 10 fall
i Strivg
- Q Motal fing
Frustioes !

‘ B —

The data table sk 1 Itw o 1l n

Notes on Scoring

This response earns partial credit (1 point) because it
correctly idenftifies a change to the investigation that
would decrease the fall time, “change the parachute
size"”, but does not explain why this change would
decrease the fall fime. A smaller parachute would
experience less drag, making the net force on the
parachute greater.

25



Sample Response: 1 point

T T N —
Parachute Investigntion
A group of sadests conducn mode! parachutes The studetts et 1wo paracinges w the clissroom wung the ! wtigshon o I he fall horter. &
setup shown m the dagram.
< ot
Parochule Investigafion Selup Pe TOUr sewer m the pry
C Pasne A - a
\ dnio v v
i 1 thae g ameam e o A b Logbae bk wall sy o full Gnetey
Matol Ring
2 meters |
The duts table shows the resulty of fhes mrestigation

Notes on Scoring

This response earns partial credit (1 point) because it
correctly identifies a change to the investigation that
would decrease the fall fime, “If the parachute has a
smaller diameter”, but gives an incorrect explanation of
why this change would decrease the fall time: “will be
lighter”.

26



Sample Response: 1 point

Plestic
String
Metol Ring
‘ I
The data table shows the results of their mvestigation
e

A stuclent wants to redesign the parachute mvestigation

Describe what the student could change in the mvestigation so that the fall tone is shorter. kespmg the releass
heizht the same

Then, sxplam why the a1l time wonld be shortar

Tvpe vour answer 1 the space providad

B I UL <= %= - =0

The students could chatege the parachure saize doven o 10 e m duamseter T Lo thes would make the fall tie shorer
‘becanss n the data table 1t shows dat for a pasachute to be 30 cm i dsameter ot taloes abowt 4 seconds o fall o the
grovnd and for a parachute to be 2 con 10 diameter 3 seconds to fall to the gronad so :f the pasachute wes 10 cm
dimmeter than the fall time would be shorter |

FWonds 824080, £ Chars JIW20000

Notes on Scoring

This response earns partial credit (1 point) because it
correctly identifies a change to the investigation that
would decrease the fall time, “change the parachute
size down”, but does not explain why this change
would decrease the fall fime. A smaller parachute
would experience less drag, making the net force on
the parachute greater. Although this response provides
supporting evidence from the data that the change
would decrease fall time, it does not explain why this
would be the case.

27




Sample Response: 0 points

A stisder oo
gatica with the classroom, wng the Dasend tapation 5o that
e ype your answer s the s ovidad
- Plasnic 8.7 4 Eil= 20 x - s 0
e ool e 3 bervier cng o 4 Wigger prtscite
Sting
= Motal Ring

Notes on Scoring

This response earns no credit (0 points) because it does
not correctly identify a change to the investigation that
would decrease the fall fime and does not explain why
this change would decrease the fall time. The response
lists two changes that would have opposite effects on
the fall rate. A heavier ring would decrease the fall
time, but a bigger parachute would increase the

fall fime. The response also does not contain an
explanation of why these changes would affect the

fall rate.

28




Sample Response: 0 points

PFiastic

String

Wetdd Ring

The data table shows the rasults of their nvestigation

A stdent wants to redesygn the parachute mvestigation.

Tiesctibe what the student could change i the wvestigation so that the fall ims s shorfsr, kesping the releass

hesghi the same
Then, explam why the fall tme would be shorter

Type your apswer m the spoce provided

BT WE|eaE = k][ A i&

Sha'he las to change fe mass of the ring wo st will fall down quicked

# Words 46M00L, & Chars @00

Notes on Scoring

This response earns no credit (0 points) because it does
not correctly identify a change to the investigation that
would decrease the fall time and does not explain why
this change would decrease the fall fime. The response
does not indicate whether the mass should be increased
or decreased and does not contain an explanation of
why changing the mass would affect the fall rate.

29




Sample Response: 0 points

A stodent wants to redesigm the parachute myestyration.
Plestic - i i
st Describe what the student could change m the investigation so that the fall time 1= shorter, keeping the release
haiglt the same.
String
g Then. explan why the fall e would be shorter
Metol Ring :
9 Type your enswer i the space provided.
1 B.I U E|= s k| + %0
H Bl B
H The fall tune would be sorter becanse 1t gots colder and people would want to stay maids so that w5 wliy ot 13 shorfer
2meters | i he fall
]
]
]
]
& Words Fi8800, = Chars 43320000
The dats tzble shows the results of their imvestigation

Notes on Scoring

This response earns no credit (0 points) because it does
not correctly identify a change to the investigation that
would decrease the fall time and does not explain why
this change would decrease the fall time. This response
confuses the use of fall (a noun), a season of the year,
with fall (a verb), which means to descend toward the
Earth.
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Question 4 (Simulation for Questions 5 and é)

Students mvestigate the motion of objects falling through hiquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

liquad.

To mvestigate how these factors interact, select the mass of the ball, its height. and the liquid. Then
click Start.

Mass of Ball
Height of Ball

m Clzar All Rows

Mags {z) Height (m) Liquid Final Speed Time (s)
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When “10 g”, “1.0 m"” and “Water" are selected, the following appears:

Students mnvestigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

liquid.
To mvestigate how these factors mnteract, select the mass of the ball, its height, and the liquud. Then
click Start.
Mass of Ball
7
[Height of Ball é
cight o2t (T3] Y/
=
— — 4
Liquid (a3 =N
'}
22
(2] |
05 10 15
Time (s)
Water
[
Mass (2) Height (m1) Liquid Final Speed Time (3)
10 10 Water Increasing 020 L]
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When “15 g”, “1.0 m"” and “Water" are selected, the following appears:

Students investigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

liqud.
To mwvestigate how these factors interact, select the mass of the ball, its height. and the liquad. Then
click Start.
Mass of Ball
7
[Height of Ball = 6
cght of ol (T3] 24/
=
_— — 4
Riquid T
a8
a2
1
05 1.0 1.5
Time (s)
Water
@
Mass (2) Heizht (m) Ligud Final Speed Time ()
10 10 Water Increasing 020
15 10 Water Increasing 020
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When “25 g”, “1.0 m"” and “Water" are selected, the following appears:

liqud.

click Start.

Mass of Ball (25 ¢

7
Height of Ball (1.0 m é
: %
S E‘ 4
q ater - 23
a
2
1
Start
05 10 1.5
Time (s)
Water
Mass {g) Height (m) Ligusd Final Speed Time (3)
10 1.0 Water Increasing 0.20
15 10 Water Increasing 0.20
25 140 Water Inecreasing 0240

Students investigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

To investigate how these factors interact. select the mass of the ball, its height. and the liquid. Then
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When “10 g”, “1.5 m"” and “Water" are selected, the following appears:

iimdents mvestigate the motion of objects falling through liquids. They drop objects from various
it

ieights mto three different hiquids. The graph records the speed of the objects as they fall through the

1quud.

click Start.

Vass of Ball

7
Height of Ball(1.5 m $ 5/
e ~
Es
o3
g
22
1
Start
05 1.0 1.5
Time (s)
Water
Maz= (2) Height (m) Liquid Final Speed Time (3)
10 10 Water Increasing 020 L]
15 1.0 Water Increasing 0.20 L]
25 1.0 Water Increasing 0.20 i
10 I3 Water Increasing 017 L]

To investigate how these factors interact, select the mass of the ball, 1ts height. and the liquid. Then
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When “15 g”, “1.5 m"” and “Water" are selected, the following appears:

rmden‘rs investigate the motion of objects falling through liquids. They drop objects from various
it

ieights mto three different liquids. The graph records the speed of the objects as they fall through the

iquad.

click Start.

hass of Ball
Height of Ball
i

A

.6

<s

E

*-_;4

o3

7]

22

1
05 10 1.5
Time (s)

Water

Mass (g) Height (m) Licuid Final Speed Time (5)
10 1.0 Water Increasing 020 L]
15 1.0 Water Increasing 0.20 o
25 1.0 Water Increasing 0.20 i
10 15 Water Increasing 017 L]
15 L3 Water Increasing 0.17 i

To mvestigate how these factors interact, select the mass of the ball. its height. and the liqmd. Then
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When “25 g”, “1.5 m"” and “Water" are selected, the following appears:

Liquad.

click Start.

Mass of Ball

Students investigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

To wvestigate how these factors mteract, select the mass of the ball. its height, and the liquid. Then

o
Height of Ball (1 5 m & 6
: P
d E- 4
3
q ater e S 3
o
8.2
1
Start
05 1.0 1.5
Time (s)
Water
Mass (g) Height (m) Liguid Final Speed Time (5)
10 10 Water Increasing 020 il
15 1.0 Water Increasing 020 L]
25 10 Water Increasing 020 i ]
10 15 Water Increasing 0.17 L]
15 15 Water Inecreasing 017 i ]
25 7 Water Increasing 0.17 i

===
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When “10 g”, “2.0 m"” and “Water" are selected, the following appears:

IIStudents mvestigate the motion of objects falling through liquids. They drop objects from various
1eights into three different liquids. The graph records the speed of the objects as they fall through the

liquad.

lelick Start,

Viass of Ball

To investigate how these factors interact, select the mass of the ball, its height. and the liquid. Then

/
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Time (s)
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When “15 g”, “2.0 m"” and “Water" are selected, the following appears:

tudents mvestigate the motion of objects falling through liquids. They drop objects from various
1eights into three different liquids. The graph records the speed of the objects as they fall through the
1quid.
To mnvestigate how these factors interact, select the mass of the ball. its height. and the liquad. Then
click Start.

\ass of Ball
7/
He1oht of Ball (2 & 6
E.
v 3
a
2 2
1
Start
05 1.0 1.5
Time (s)
Water
*
Mlass () Height (m) Ligquid Final Speed Time (3)
10 20 Water Increasing 016
15 20 Water Increasing 016

8 8 a9 @
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When “25 g”, “2.0 m"” and “Water" are selected, the following appears:

Students mvestigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through th
liquad.

To wvestigate how these factors interact, select the mass of the ball, its height, and the liquad. Then
click Start.

Mass of Ball
7|/
Height of Ball Q.om § 6
gt <
=
s e — 4
Liquid (W * ©
. 2
a2
1
Start
05 10 1.5
Time (s)
Water
&
Mass (g) Height (m) Liquad Final Speed Tame (3)
10 20 Water Increasing 016 il
13 20 Water Increasing 0.16 L]
25 20 Water Increasing 0.16 1]
]
]
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When “10 g”, “1.0 m"” and “Glycerine” are selected, the following appears:

liquad.

Students investigate the motion of objects falling through hquids. They drop objects from various
heights mto three different liquids. The graph records the speed of the objects as they fall through th

To investigate how these factors interact, select the mass of the ball its height. and the liquid. Then

click Start.
Mass of Ball
7
Height of Ball = :
S
£
i — 4
a
82
1
Start
05 10 1.5
Time (s)
Glycerine
@
Mass (g) Height (m) Liquid Final Speed Time (s)
10 20 Water Increasing 0.16 ]
15 20 Water Increasing (.16 Lii ]
25 20 Water Increasing (.16 L]
10 1.0 Glycerine Constant 142 1]
]
]
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When “15 g”, “1.0 m"” and “Glycerine” are selected, the following appears:

Students investigate the motion of objects falling through hiquuds. They drop objects from various

heights into three different liquads. The graph records the speed of the objects as they fall through the
liqud.

To mnvestigate how these factors interact. select the mass of the ball. its height, and the liquud. Then
click Start.

Mass of Ball
7
Height of Ball é
B 5
d — E .
q YCETINE W 3
g
b2
1
Start
05 1.0 15
Time (s)
Glycerine
Mass (g) Height (m) Liquid Final Speed Time ()
10 20 Water Increasing 0.16 L]
13 20 Water Increasing 0.16 L]
25 20 Water Increasing 0.16 ]
10 1.0 Glycering Constant 1.42 L]
15 10 Glycerine Constant 0.77 i
]
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When “25 g”, “1.0 m"” and “Glycerine” are selected, the following appears:

Students mvestigate the motion of objects falling through hiquids. They drop objects from various
heights mto three different liquids. The graph records the speed of the objects as they fall through the

liquud.
To investigate how these factors mteract. select the mass of the ball. its height. and the liquid. Then
click Start.
Mass of Ball
7
Height of Ball 6
: o
- £ 4)
8 \
22
1
05 10 15
Time (s)
Glycerine
Mass () Height (o) Liguid Final Speed Time (3)
10 24 Water Increasing Q.16 i)
15 20 Water Increasing 0.16 i)
25 249 Water Increasing 016 i
10 10 Glycerine Constant 142 ]
13 10 Glycerine Constant 077 L]
25 10 Glycerine Decreasing 038 ]
W
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When “10 g”, “1.5 m"” and “Glycerine” are selected, the following appears:

LStudeuts mvestigate the motion of objects falling through liquids. They drop objects from various
1e1ghts into three different liquids. The graph records the speed of the objects as they fall through thy
lLiquid.

To ivestigate how these factors interact, select the mass of the ball. its height. and the hiquid. Then
click Start.

Mass of Ball
7
Height of Ball(15m & é
: -
5
q VCEIne ® 3
8
22
1
Start
05 10 1.5
Time (s)
Glycerine
Mass () Height (m) Liquid Final Speed Time (5)
10 20 Water Increasing 0.16 1]
13 20 Water Increasing 016 i
25 20 Water Increasing (.16 L]
10 10 Glycerine Constant 142 [ ]
15 10 Glycerine Constant 0.77 i
25 1.0 Glycerine Decreasing 038 L]
10 L5 Glvcerine Constant 124 ™
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When “15 g”, “1.5 m"” and “Glycerine” are selected, the following appears:

Students mnvestigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the
hiquad.

To mvestigate how these factors interact, select the mass of the ball. 1ts height. and the liqud. Then
click Start.

Mass of Ball

7
IHeight of Ball(1 5 m & %
% 5
. . — 4
{1
(5] |
05 1.0 15
Time (s)
Glycerine
@
-‘
Mass (2) Height (m) Ligqud Final Speed Time ()
15 13 Glycerine Constant 065 o
]
]
]
]
]
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When “25 g”, “1.5 m"” and “Glycerine” are selected, the following appears:

Liquad.

click Start.

Mass of Ball
Height of Ball

7
.6
<5
£
=4
o3
O
b2

1

05 10 1.5
Time (s)

Glycerine

Mass (=) Height (m) Liquad Final Speed Teme (3)
15 1.5 Glycerine Constant 0.65
25 1.5 Glycerine Decreasing 031

8 8 = = = =

Students investigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

To mvestigate how these factors interact, select the mass of the ball, its height. and the liquid. Then

===

47




When “10 g”, “2.0 m"” and “Glycerine” are selected, the following appears:

Students investigate the motion of objects falling through hiquids. They drop objects from various
heights mnto three different hiquids. The graph records the speed of the objects as they fall through the|
liquad.

To mvestigate how these factors interact, select the mass of the ball, its height. and the liquid. Then
click Start.

Mass of Ball
7
Height of BallCom é
=
G — 4
Liquid (Glycerine % g
; 2 |
&2
1
05 1.0 1.5
Time (s)
Glycerine
@
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15 15 Glycerine Constant 063 L]
25 1.5 Glycerine Decreasing 031 L]
10 240 Glycerine Constant 126 Lii]
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i ]
]
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When “15 g”, “2.0 m"” and “Glycerine” are selected, the following appears:

Students investigate the motion of objects falling through hiquids. They drop objects from various
heights into three different hiquids. The graph records the speed of the objects as they fall through the|

Liquad.
To mvestigate how these factors interact, select the mass of the ball. its height. and the liquid. Then
click Start.
Mass of Ball
7
Height of Ball Q.o m 6
E
s — 4
Liquid (Glycerine & o
; >
1
05 10 15
Time (s)
Glycerine
Mass (z) Height (m) Liquid Final Speed Time (5)
15 15 Glycerine Constant 0.63 L]
25 1.5 Glycerine Decreasing 031 L]
10 20 Glycerine Constant 126 i
15 20 Glycerine Constant 0.60 L]
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]
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When “25 g”, “2.0 m"” and “Glycerine” are selected, the following appears:

Students mvestigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through th
liquad.

To mvestigate how these factors mteract, select the mass of the ball. its height, and the liquud. Then
click Start.

Mass of Ball
7
Height of Ball Q.0 m § 6
: 2
: - - © 3
a
82
1
Start
05 10 15
Time (s)
Glycerine
Mass () Height (m) Liquid Final Speed Time (3)
15 15 Glycerme Constant 0.65 i
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15 20 Glycerine Constant 0.60 L]
25 20 Glycerine Decreasing 028 i
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When “10 g”, “1.0 m"” and “Motor Oil" are selected, the following appears:

Students investigate the motion of objects falling through liquids. They drop objects from various

heights into three different liquids. The graph records the speed of the objects as they fall through the
liqud.

To mvestigate how these factors mteract, select the mass of the ball, 1ts height. and the liquad. Then
click Start.

Mass of Ball

Height of Ball

Speed (m/s)
= k) B n O~

Start

[ass () Height [m) Liguid Final Speed |Time (=) a

15 15 Glycerine Constant 0.65 i

25 1.5 Glycerine Decreasing 031 i

10 20 Glveerine Constant 126 o

13 20 Glycerine Constant 0.60 i

25 20 Glycerine Decreasing 028 i

10 10 Motor Oil Decreasing 028 (i
3 -
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When “15 g”, “1.0 m"” and “Motor Oil" are selected, the following appears:

liquid.

1.0 1.5

7
Height of Ball b
<5
«-.E.- 4 [
& 2
1
Start
0.5
Mass (z)  |Heizht (m) Tiqud Final Speed Time (8)
15 140 Motor Ol Decreasing 024

s 8 @ @ @ =

Students mvestigate the motion ot objects falling through hqumds. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

To investigate how these factors interact, select the mass of the ball, its height. and the liquid. Then
click Start.

Mass of Ball

52




When “25 g”, “1.0 m"” and “Motor Oil" are selected, the following appears:

Students investigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the
liqud.

To mvestigate how these factors interact, select the mass of the ball. ifs height, and the liquid. Then
click Start.

Mass of Ball
7
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E 5~
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)
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When “10 g”, “1.5 m"” and “Motor Oil" are selected, the following appears:

Students investigate the motion of objects falling through liquids. They drop objects from various
heights mto three different liquads. The graph records the speed of the objects as they fall through the
liqud.

To mnvestigate how these factors interact, select the mass of the ball, its height. and the liquid. Then
click Start.
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When “15 g”, “1.5 m"” and “Motor Oil" are selected, the following appears:

Esmdenfs investigate the motion of objects falling through liquids. They drop objects from various
1

ieights mto three different liquids. The graph records the speed of the objects as they fall through the
1quud.

To investigate how these factors interact, select the mass of the ball, its height. and the liquid. Then
click Start.
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When “25 g”, “1.5 m"” and “Motor Oil" are selected, the following appears:

ieights into three different liquids. The graph records the speed of the objects as they fall through the

1quid.

click Start.
Vass of Ball

Feight of Ball

Start

Speed (m/s)
L L I - & TR N |

Mass (2) Heizht (m) Liquid Final Speed Time (5)
15 1.0 Motor Ol Decreasing 024
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Eimdeufs mvestigate the motion of objects falling through liquids. They drop objects from various
it

To investigate how these factors interact, select the mass of the ball. its height. and the liquid. Then

m Claar All Bows
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When “10 g”, “2.0 m” and “Motor Oil" are selected, the following appears:

Students investigate the motion of objects falling through liqmds. They drop objects from various

1e1ghts into three different liquids. The graph records the speed of the objects as they fall through the
liquad.

To mvestigate how these factors interact. select the mass of the ball, its height. and the liquid. Then
click Start.
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When “15 g”, “2.0 m"” and “Motor Oil" are selected, the following appears:

Ligquad.

click Start.

Students investigate the motion of objects falling through liquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the

To mvestigate how these factors interact, select the mass of the ball, its height, and the liquid. Then
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When “25 g”, “2.0 m"” and “Motor Oil" are selected, the following appears:

Students mvestigate the motion of objects falling through hiquids. They drop objects from various
heights into three different liquids. The graph records the speed of the objects as they fall through the
ligquad.

To mvestigate how these factors interact, select the mass of the ball, its height, and the liquud. Then
click Start.
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Question 5

The students drop the 10 g ball from a height of 1.0 m into glycerine. Create a diagram of the forces
acting on the ball after 1 second has passed.

A Click on two black dots to indicate the direction and relative magnitudes of the two forces acting on
the ball

B. Move the correct force label next to each arrow.

° ° ° ° ° °
P
Forces
Faravity b
Fq
=9 °

Points Possible: 2

See Alignment for more detail.
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Scoring Guidelines

For this item, a full-credit response includes:

e An arrow selected in the downward direction AND an arrow of the same
length selected in the upward direction AND no other arrows selected
(with no labels, incorrect labels or correct labels) (1 point);

AND

e "Fgavity’” placed below the ball and an arrow selected in the downward
direction AND “F 4rag” placed above the ball and an arrow selected in the
upward direction AND no other arrows selected (1 point).

Alignment

Content Strand
Physical Science

Content Statement
Forces have magnitude and direction.

Content Elaboration
Forces can be added. The net force on an object is the sum of all of the forces
acting on the object.

When the net force is zero, the object remains at rest or continues to move at a
constant speed in a straight line.

Many forces can act on a single object simultaneously. The forces acting on an
object can be represented by arrows drawn on an isolated picture of the object
(a force diagram). The direction of each arrow shows the direction of push or
pull. When many forces act on an object, their combined effect is what
influences the motion of that object. The sum of all 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
stfrength and act in opposite directions.

Drag is a force that opposes the motion of an object when an object moves
through a fluid (e.g., gas, liquid). Kinetic friction and drag affect the motion of
objects and may even cause moving objects to slow to a stop unless another
force is exerted in the direction of motion.

63



Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires the student to use the results of a simulated experiment to
determine the direction and relative strength of forces acting on an object. The
student runs a simulation for the conditions stated in the item. According to the
simulation, when a 10-gram ball is dropped from a height of 1.0 meters into
glycerine, the ball enters the water at a speed of approximately 4.5 m/s. The
speed of the ball decreases for approximately 0.25 seconds. After that time the
ball maintains a constant speed of approximately 0.5 m/s. At 1 second, the ball
is fraveling at a constant speed as it falls through the glycerine.

Objects fraveling at a constant speed have a net force of zero acting on them.
The student is asked to place arrows onto a force diagram. Balanced forces are
shown by equal length arrows representing the downward force of gravity and
the upward drag as the ball passes through the glycerine. The student receives 1
point for recognizing that the size of the opposing forces is equal and indicating
this by placing equal length arrows onto the force diagram. The student
receives 1 point for dragging the proper labels to the arrows.
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Sample Response: 2 points

1e students drop the 10 g ball from a height of 1.0 m into glycerine. Create a diagram of the forces
ting on the ball after 1 second has passed.

. Click on two black dots to indicate the direction and relative magnitudes of the two forces acting on
the ball.

. Move the correct force label next to each arrow.

Forces

Notes on Scoring

This response earns full credit (2 points) because it
shows equal length arrows in the upward and
downward directions and the arrows have the correct
labels.
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Sample Response: 2 points

The students drop the 10 g ball from a height of 1.0 m into glycerine. Create a diagram of the forces
acting on the ball after 1 second has passed.

A Click on two black dots to indicate the direction and relative magnitudes of the two forces acting on
the ball.

B. Move the correct force label next to each arrow.

Forces

Notes on Scoring

This response earns full credit (2 points) because it
shows equal length arrows in the upward and
downward directions and the arrows have the correct
labels.
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Sample Response: 1 point

The students drop the 10 g ball from a height of 1.0 m into glycerine. Create a diagram of the forces
acting on the ball after 1 second has passed.

AL Click on two black dots to indicate the direction and relative magnitudes of the two forces acting on
the ball.

B. Move the correct force label next to each arrow.

Forces

Notes on Scoring

This response earns partial credit (1 point) because

it shows equal length arrows in the upward and
downward directions. However, the arrows do not have
the correct labels. This response incorrectly indicates
that gravity is exerting a force in the upward direction
and that drag is exerting a force in the downward
direction. Gravity acts downward toward the center of
Earth. Drag acts in a direction opposite motion.
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Sample Response: 1 point

The students drop the 10 g ball from a height of 1.0 m into glycerine. Create a diagram of the forces
acting on the ball after 1 second has passed.

A Click on two black dots to indicate the direction and relative magnitudes of the two forces acting on
the ball.

B. Move the correct force label next to each arrow.

Forces

Notes on Scoring

This response earns partial credit (1 point) because
it shows equal length arrows in the upward and
downward directions. However, the student did not
place labels onto the force diagram.
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Sample Response: 0 points

he students drop the 10 g ball from a height of 1.0 m into glycerine. Create a diagram of the forces
cting on the ball after 1 second has passed.

A Click on two black dots to indicate the direction and relative magnitudes of the two forces acting on
the ball.

B. Move the correct force label next to each arrow.

Forces

Notes on Scoring

This response earns no credit (0 points) because it shows
arrows that are not equal in length. Balanced forces are
indicated on force diagrams by arrows of equal length.
The student also did not place labels onto the force
diagram.
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Sample Response: 0 points

The students drop the 10 g ball from a height of 1.0 m into glycerine. Create a diagram of the forces
acting on the ball after 1 second has passed.
A Click on two black dots to indicate the direction and relative magnitudes of the two forces acting on
the ball.
B. Move the correct force label next to each arrow.
[ ]
[ ]
[ ]
L ®
[ ]
Forces
[ ]
[ ]

Notes on Scoring

This response earns no credit (0 points) because,
although the arrows are equal in length, they are
pointing to the left and to the right. Gravity acts
downward toward the center of Earth. Drag acts
in a direction opposite motion. In this case, the ball
is moving downward, so drag is upward.

71






Grade 8
Science
Spring 2017 ltem Release
Question 6

Question and Scoring Guidelines

73



Question 6

Perform an investigation to determme how the mass of the ball affects its motion when 1t 15 dropped
from 2 meters (m) mto motor oil.

A. Describe how the mass of the ball affects its motion when 1f 15 dropped from 2 m into motor oil.
B. Predict the motion of a 50 g ball dropped into motor o1l from 2 m.

Type your answer in the space provided.

B I UTI || ;= := i IERE % || )

# Words 0/4000, # Chars 0720000

Points Possible: 2

See Alignment for more detail.

Scoring Guidelines

Exemplar Response

The larger the mass, the faster the ball reaches the bottom. The 50 g ball will reach
the bottom more quickly than the others.

Other Responses

Correct responses for the effect of mass on the motion of the ball in motor oil may
include:

The larger the mass, the faster the ball reaches the bottom.

The larger the mass, the less the speed decreases.

The smaller the mass, the slower the ball reaches the bottom.

The smaller the mass, the more the speed decreases.
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Correct responses for the motion of a 50 g ball dropped info motor oil may include:
e The 50 g ball will reach the bottom more quickly/faster than the others.

Score Point
2 points

1 point

0 points

The 50 g ball will have a greater/higher speed than the others.

The 50 g ball will keep speeding up as it falls through the motor oil.

The speed of the 50 g ball will decrease as it falls through the motor all.
The time for the 50 g ball will be less than 0.17 seconds.

Description
The response includes:

e A correct description of the effect mass has on the
motion of the ball in motor oil;

AND

e A correct prediction of the motion of a 50 g ball in
motor ail.

The response includes:

e A correct description of the effect mass has on the
motion of the ball in motor oil;

OR

e A correct prediction of the motion of a 50 g ball in
motor oil.

The response does not meet the criteria required to earn
one point. The response indicates inadequate or no
understanding of the task and/or the idea or concept
needed to answer the item. It may only repeat
information given in the test item. The response may
provide an incorrect solution/response and the provided
supportive information may be irrelevant to the item, or
possibly, no other information is shown. The student may
have written on a different topic or written, “I don't know.”
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Alignment

Content Strand
Physical Science

Content Statement
Forces have magnitude and direction.

Content Elaboration

Forces can be added. The net force on an object is the sum of all of the forces
acting on the object.

When the net force is greater than zero, the object’s speed and/or direction will
change.

Drag is a force that opposes the motion of an object when an object moves
through a fluid (e.g. gas, liquid).

Cognitive Demand
Demonstrating Science Knowledge (D)

Requires students to use scientific inquiry and develop the ability o 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 explanations, constructing and analyzing alternative
explanations, and communicating scientific arguments. (Slightly altered from
National Science Education Standards)

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

Explanation of the Item

This item requires the student to use the results of a simulated investigation to
predict the motion of a ball with a greater mass than those in the original
experiment. When balls of varying mass are dropped into motor oil in the
simulation, there is a pattern to the data. For balls with masses of 10, 15 and 25
grams, the speed is decreasing as they fall through the motor oil. As the mass of
the ball increases, the time to fall through the motor oil decreases. Based on
these experimental results, the student can predict that a 50-gram ball will falll
though the motor oil in less time than the tested balls and that its speed will be
decreasing as it falls through the motor ail.
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Sample Response: 2 points

Perform an investigation to determine how the mass of the ball affects its motion when it is dropped
from 2 meters (m) into motor oil.

A Describe how the mass of the ball affects 1ts motion when it 1s dropped from 2 m into motor o1l.
B. Predict the motion of a 50 g ball dropped into motor o1l from 2 m.

Type vour answer in the space provided.

B I UZL| i = iE -« 20

It affects the motion because the heavy the ball the more faster its going to go. [ predict that the 50g ball have

4 la increasing speed. |

# Words 26/4000, # Chars 135/20000

Notes on Scoring

This response earns full credit (2 points) because it
correctly describes how the mass of the ball affects its
motion by stating “the heavy the ball the more faster
its going to go."” It also predicts that the 50 g ball will
“have aincreasing speed” as it passes through the
motor oil. This is a reasonable prediction based on the
simulation results at lower heights.
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Sample Response: 2 points

Perform an investigation to determine how the mass of the ball affects its motion when
it 15 dropped from 2 meters (m) into motor o1l

A Describe how the mass of the ball affects its motion when if 13 dropped from 2 m
mnto motor o1l

B. Predict the motion of'a 50 g ball dropped into motor o1l from 2 m.

Type vour answer i1 the space provided.

B I U 71, | = := iz -~ M| 0

The larger the mass of the ball 1s the quicker the ball sinks to hte bottom. The smaller the
mass of the ball iz the slower the ball sinkd to the bottom. I predict that when a 30 s ball
from 2 m into motor o1l that the ball will sink guicker than 0.11 seconds,

# Words 554000, # Chars 260/20000

Notes on Scoring

This response earns full credit (2 points) because it
correctly describes, “The larger the mass of the ball
is the quicker the ball sinks to hte bottom.” It also
correctly predicts that the 50 g ball will “sink quicker
“into motor oil” than the 25 g ball.
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Sample Response: 2 points

Perform an investigation to determine how the mass of the ball affects 1ts motion when
it is dropped from 2 meters (m) into motor o1l

A Describe how the mass of the ball affects its motion when if 1s dropped from 2 m
into motor oil.

B. Predict the motion of a 50 g ball dropped into motor o1l from 2 m.

Type your answer in the space provided.

B ol U T B s 4 <= e || Q)

mass will affect its motion by how much mass 1t has if its has a lot of mass 1t will go faster
of 1t has less mass 1t will fall slower

the ball will go stright down and the speed of the ball with decrease a little bit |

# Words 47/4000, # Chars 21720000

Notes on Scoring

This response earns full credit (2 points) because it
correctly describes how the mass of the ball affects

its motion by stating “if its has a lot of mass it will go
faster”. The response also predicts that the 50 g ball will
“decrease a little bit” in speed as it passes through the
motor oil. This is a reasonable prediction based on the
simulation results for the other balls dropped from 2 m.

80



Sample Response: 1 point

Perform an investigation to determine how the mass of the ball affects its motion when it is dropped
from 2 meters (m) into motor oil.

A Describe how the mass of the ball affects 1ts motion when it 1s dropped from 2 m into motor o1l.
B. Predict the motion of a 50 g ball dropped into motor o1l from 2 m.

Type vour answer in the space provided.

B I UZL| i = iE -« 20

If the mass of the ball 15 heavier it will make the motion speed up or go faster but if it 13 ligher 1t will not go as
fast. If the ball 1s 50g and 15 dropped from two meters it will go faster through the air and go right to the
bottom.

# Words 53/4000, # Chars 237/20000

Notes on Scoring

This response earns partial credit (1 point) because it
correctly describes how the mass of the ball affects its
motion by stating that if the ball is heavier it will “go
faster”. However, the response does not earn credit for
predicting the motion of a 50 g ball, stating it will *go
right to the bottom”, which does not describe anything
specific about the motion of the 50 g ball.

81



Sample Response: 1 point

"Perform an nvestigation fo determine how the mass of the ball affects its motion when it 1 dropped
from 2 meters (m) into motor oil.

A Describe how the mass of the ball affects its motion when if 1s dropped from 2 m into motor o1l.
B. Predict the motion of a 50 g ball dropped into motor oil from 2 m.

Type your answer 1n the space provided.

B I UTIL = = i N %0

the mass effects it because the heavier it is the faster it dropg|

# Words 13/4000, # Chars 65/20000

Notes on Scoring

This response earns partial credit (1 point) because it
correctly describes how the mass of the ball affects its
motion by stating that “the heavier it is the faster it
drops”. However, the response does not include a
prediction about the motion of a 50 g ball.
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Sample Response: 1 point

Perform an investigation to determine how the mass of the ball affects its motion when
it 1s dropped from 2 meters (m) into motor oil.

A Describe how the mass of the ball affects its motion when it 1s dropped from 2 m
into motor o1l

B. Predict the motion of a 50 g ball dropped into motor o1l from 2 m.

Type vour answer in the space provided.

- || €2

B I U T | 1= :=

The Mass of the ball affects how quickly the ball will reach the bottom. My prediction for
a 50g ball would be that it will reach the bottom alot faster than the other three. |

# Words 34/4000, # Chars 17520000

Notes on Scoring

This response earns partial credit (1 point) because it
predicts that the 50 g ball “will reach the bottom alot
faster than the other three”. This response recognizes
a relationship between mass and time to reach the
bottom, but it fails to state the direction of the trend
(more mass equals less time to reach the bottom).
Although this is implied by the prediction made in the
second sentence, it needs to be stated explicitly to
earn full credit.
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Sample Response: 0 points

Perform an mvestigation to determme how the mass of the ball affects its motion when 1f 15 dropped
from 2 meters (m) into motor oil.

A Describe how the mass of the ball affects 1ts motion when it 15 dropped from 2 m mto motor o1l.
B. Predict the motion of a 50 g ball dropped 1nto motor o1l from 2 m.

Type your answer 1 the space provided.

B I UTL| | E: iz - Q)

The mass of the ball affects its motion when its dropped from 2 meters mto motor oil is the more mass of the
ball the slower it spead is. The lighter the mass the faster is drops. [ think a 50g ball dropped from 2 m
wouldn't fall to fast the speed wouls be really slow.

# Words 56/4000, # Chars 271/20000

Notes on Scoring

This response earns no credit (0 points) because it
does not describe how the mass of the ball affects
the motion (more mass equals greater speed). This
response describes the opposite relationship (more
mass equals slower speed). It then uses the incorrect
relationship to make an incorrect prediction for the
50 g ball.
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Sample Response: 0 points

Perform an investigation to determine how the mass of the ball affects its motion when
it 1s dropped from 2 meters (m) into motor oil.

A Describe how the mass of the ball affects its motion when it 1s dropped from 2 m
into motor o1l

B. Predict the motion of a 50 g ball dropped into motor oil from 2 m.

Type vour answer in the space provided.

- % || Q

-

B I U 71, 3= 3

When the ball iz dropped into motor oil from 2m 1t drops and then slowly sinks into the
thick oil. A 30z ball would sink slmost instantly still hawving drag from the think motor oil.

# Words 35/4000, # Chars 182/20000

Notes on Scoring

This response earns no credit (0 points) because it
does not describe how the mass of the ball affects
the motion (more mass equals greater speed). This
response also does not correctly predict the motion of

a 50 g ball.
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Sample Response: 0 points

Perform an investigation to determine how the mass of the ball affects its motion when
it 1s dropped from 2 meters (m) into motor oil.

A Describe how the mass of the ball affects its motion when it 15 dropped from 2 m
into motor o1l

B. Predict the motion of a 50 g ball dropped into motor o1l from 2 m.

Type vour answer in the space provided.

B I U T ||:i= := = o EE

The mass of the ball affects its motion because the lighter the ball. the longer 1t took to
hit'land in the motor oil. If the ball had a large mass then it landed in/hit the motor oil

quicker.

I think a 50 g kall would take about 10 seconds to land in the motor o1l

# Words 55/4000, # Chars 267/20000

Notes on Scoring

This response earns no credit (0 points) because it does
not describe how the mass of the ball affects its moftion.
It also does not correctly predict the motion of a 50 g
ball falling through motor oil. The response misinterprets
the task by describing what happens to the balls while
they are in the air before hitting the motor oil rather
than throughout the entire investigation.
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Question 7

Oldfisld muce bave lived m Flonda's mtenor Woodad areas for over 10,000 vears. Some of these muce later moved oaso the baaches of Flonida's bamer salends, which formed about 6,000 years ag0. The table provides charactersstics of the two mouse populations
Characteristics of Two Populations of Oldfield Mice
Tnterior L

Dark brown

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: Key — Oldfield mice lived in the woods of present-day

Florida 10,000 years ago. When beaches formed 4,000 years later, some mice
moved to the beaches. There, lighter-colored mice were better camouflaged
against the sandy background. This frait spread through the populations.

Rationale for Option B: This is incorrect. This is a change to an organism's fraits in its
lifetfime, not a change in traits over multiple generations.

Rationale for Option C: This is incorrect. The differences between the two
populations were not due to differences in burrowing behavior.

Rationale for Option D: This is incorrect. Dominance does not make a frait more
common or “better.”
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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.

Content Elaboration
Changes in environmental conditions can affect how beneficial a trait will be for
the survival and reproductive success of an organism or an entire species.

Diversity can result from sexual reproduction. The sorting and combination of
genes results in different genetic combinations, which allow offspring to be
similar to, yet different from, their parents and each other. These variations may
allow for survival of individuals when the environment changes.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 Item

This item requires the student to choose a reasonable explanation for the
differences in coat color for mice living in two different environments. Having a
coat that blends in with the environment decreases the likelihood of being
spotted by a predator. Mice who survive long enough to reproduce can pass
the trait for this coat color to their offspring. Over time this process provides a
method for a population to change in response to environmental conditions.
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Sample Response: 1 point

Oldfield muce have lrred m Flonda's mienor wooded areas for over 10000 years. Same of thes= mmee later moved onbo the beaches of Flonda's barner nlands. whech forned abaut 6 000 years aga. The thi= prosades charactenishes of the fwo mowse populahons

Characteristics of Two Populations of Oldfield Mice

Dark brown Yellow or Hehr tan
Gy White
i b
Long nmﬁd&gﬁtomﬂnﬁc Laong mm‘ o multiple
Dy sandy 301l of mienor woodland Diry. aarudy soel of beach dimas
1 Momly seeds. alons with mects Mamly seeds. alons with msects

Which stafmment 15 2 reasonable cxplanation for the dafference m the appearancss of the two Oldfield monse populations”
@  Beach mace with dark coats were mare sasily spated by predators

@ The dark coats of beack mues became Lplter it sxposise to simlwhit

©  Beach mice with lisht costs wera mors [dely fo femam m uedersrounid burrows,

(11

The dark coats of beach mice were more common bacswse the coat eolor 15 0 dominant frit
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Question 8

The map shows the boundaries of tectonic
plates i the South Pacific. Several cities
on the map are labeled.

Tectonic Plate Boundaries of South Pacific

A company wants to build skyscrapers in
all of these cities.

Click on the three cities where
earthquake-resistant technology would be
most important in building these
skysecrapers.

Australian
Plate

Key e}
i U Wellin ton
boundary 7 g

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit response includes:

e Selection of Shilong;
AND

e Selection of Osaka;
AND

o Selection of Wellington (1 point).
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Alignment

Content Strand
Earth and Space Science

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

Content Elaboration

There are three main types of plate boundaries: divergent, convergent and
fransform. Each type of boundary results in specific motion and causes events
(such as earthquakes or volcanic activity) or features (such as mountains or
trenches) that are indicative of the type of boundary.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires the student to select three cities that should use earthquake
resistant technology. Cities that are located near plate boundaries are likely to
experience earthquakes.
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Sample Response: 1 point

The map shows the boundaries of tectonic
plates in the South Pacific. Several cities
on the map are labeled.

Tectonic Plate Boundaries of South Pacific

b 24

7

A company wants to build skyscrapers in
all of these cities.

Click on the three cities where ‘\
earthquake-resistant technology would be p
most important i building these

skyscrapers. 1 /{
w

Australian
Plate

Key N ™
Piate |
~ boundary v e

Notes on Scoring

This response earns full credit (1 point) because it
correctly identfifies three cities that are located along
plate boundaries.
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Sample Response: 0 points

The map shows the boundaries of tectonic
plates in the South Pacific. Several cities
on the map are labeled.

A company wants to build skysecrapers in
all of these cities.

Click on the three cities where
earthquake-resistant technology would be
most mmportant in building these
skyscrapers.

Tectonic Plate Boundaries of South Pacific

Key

___ Plate

boundary

Australian
Plate

v ﬁ?g@-}ellington{
: :

Notes on Scoring

This response earns no credit (0 points) because it
correctly identifies two cities that are located along
plate boundaries but does not identify a third city.
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Sample Response: 0 points

The map shows the boundaries of

tectonic plates in the South Tectonic Plate Boundaries of South Pacifi

Pacific. Several cities on the map
are labeled.

A company wants to build »
skyscrapers in all of these cities.

Click on the three cities where :
earthguake-resistant technoiogy Shilong
would be most important in 5
building these skyscrapers.

Key
___ Flate
boundany

Notes on Scoring

This response earns no credit (0 points) because it
correctly identifies only one city that is located along
plate boundaries. The response identifies two cities that
are not located along plate boundaries.
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Question 9

Whach feature does not result from seismuc activity?
(a faults

(B/ volcanoes

(€ glacial deposits

(0 folded rock layers

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: This is incorrect. Rocks near Earth's surface behave in a
brittle fashion when acted upon by differential stress and tend to fracture causing
faults.

Rationale for Option B: This is incorrect. Andesite volcanoes form at subduction
boundaries where tectonic movement creates seismic activity.

Rationale for Option C: Key — Glacial deposits are the sediments left behind as a
glacier retreats.

Rationale for Option D: This is incorrect. Folded rock layers form when rocks near
Earth's surface experience compressional forces as a result of seismic activity due
to tectonic movement.
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Alignment

Content Strand
Earth and Space Science

Content Statement
A combination of constructive and destructive geologic processes formed
Earth's surface.

Content Elaboration

Distinguishing between major geologic processes (e.g. tectonic activity, erosion,
deposition) and the resulting features on the surface of Earth is the focus of this
contfent statement.

Cognitive Demand
Recalling Accurate Science (R)

Requires students to provide accurate statements about scientifically valid facts,
concepts and relationships. Recall only requires students to provide a rote
response, declarative knowledge or perform routine mathematical tasks. This
cognitive demand refers to students’ knowledge of science fact, information,
concepts, tools, procedures (being able to describe how) and basic principles.

Explanation of the Item

This item requires the student to identify a feature that does not result from
seismic activity. Glacial deposits occur when glaciers retreat and are not a result
of seismic activity.

Sample Response: 1 point

Which feature does not result from seismic activity?
(a  faults

® volcanoes

@ clacial deposits

(0 folded rock layers
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Question 10

NASA has recently sent several spacecraft. called rovers, to Mars to explore the planet’s surface. One of
these rovers has a mass of about 900 kilograms. The mass of Mars 1s about one-tenth the mass of Earth.

How does the weight of the rover on Mars compare to its weight on Earth?
(A Tts weight is zero on Mars because Mars lacks a gravitational field.
(8 Its weight is lower on Mars because the mass of Mars is smaller than Earth’s mass.

(€ Its weight is the same on Mars because its mass remains the same on both planets.

(0 Its weight i higher on Mars because the density of Mars is greater than the density of Earth.

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: This is incorrect. All masses have gravitational fields,
though smaller planets will have weaker fields than larger planets.

Rationale for Option B: Key — Weight depends on the force of gravity acting on a
mass. A less massive planet, such as Mars, will have a weaker gravitational field
than a more massive planet, such as Earth. The same mass will weigh less on Mars
than on Earth.

Rationale for Option C: This is incorrect. While the mass of the rover remains the
same, weight depends on the force of gravity exerted by a planet, which is a
function of the planet's mass.

Rationale for Option D: This is incorrect. Weight depends on the force of gravity
exerted by a planet, which is a function of the planet's mass, not density.
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Alignment

Content Strand
Physical Science

Content Statement
Forces between objects act when the objects are in direct contact or when
they are not touching.

Content Elaboration

Gravitational fields exist around objects with mass. If a second object with mass
is placed in the field, the two objects experience attractive 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 forces 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 distance and points toward the
center of objects. Weight is gravitational force and is often confused with mass.
Weight is proportional to mass, but depends on the gravitational field at a
particular 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
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 Item

This item requires the student to compare the weight of a rover on Mars with its
weight on Earth. Since the mass of Mars is less than the mass of Earth, the
gravitational force between the rover and Mars will be less than the
gravitational force between the rover and Earth. Therefore, the rover will weigh
less on Mars.
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Sample Response: 1 point

NASA has recently sent several spacecraft, called rovers, to Mars to explore the planet’s surface. One of
these rovers has a mass of about 900 kilograms. The mass of Mars 1s about one-tenth the mass of Earth.

How does the weight of the rover on Mars compare to its weight on Earth?

(A Tts weight is zero on Mars because Mars lacks a gravitational field.

@ 1ts weight is lower on Mars because the mass of Mars is smaller than Earth’s mass.
(€ Tts weight is the same on Mars because its mass remains the same on both planets.

(0 Its weight iz higher on Mars bacause the density of Mars is greater than the density of Earth.
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Question 11

Which statement about seismic waves 1s accurate?

(A Seismic waves only relate to earthquakes.

(B8 Seismic waves have uniform motion within Earth’s layers.

(€ Seismic waves change speed when density changes m Earth’s layers.
(0 Seismic waves determine differences in temperature in Earth’s layers.

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: This is incorrect. This is a misconception; seismic waves do
not relate only to earthquakes.

Rationale for Option B: This is incorrect. The motion of seismic waves changes as
the layers of Earth change in composition.

Rationale for Option C: Key — Seismic wave speed increases with density.

Rationale for Option D: This is incorrect. Temperature can affect the speed of
seismic waves since changes in temperature cause changes in density. However,
seismic wave behavior does not distinguish temperature differences from other
factors affecting density.
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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 Elaboration

The refraction and reflection of seismic waves as they move through one type of
material to another are used to differentiate the layers of Earth’s interior. Actual
data from the refraction and reflection of seismic waves can be used to
demonstrate how scientists have determined the different layers of Earth’s interior.

Cognitive Demand
Recalling Accurate Science (R)

Requires students to provide accurate statements about scientifically valid facts,
concepts and relationships. Recall only requires students to provide a rote response,
declarative knowledge or perform routine mathematical tasks. This cognitive
demand refers to students’ knowledge of science fact, information, concepts, tools,
procedures (being able to describe how) and basic principles.

Explanation of the Item

This item requires the student to recall information about the behavior of seismic
waves. Seismic waves are waves of energy produced by a variety of events, such
as landslides, volcanic eruptions, large explosions and earthquakes. These waves
travel through the interior of Earth at various speeds depending on the density of
the materials through which they fravel.

Sample Response: 1 point

Which statement about seismic waves 1s accurate?

(A Seismic waves only relate to earthquakes.

(B  Seismic waves have uniform motion within Earth’s layers.

@ Seismic waves change speed when density changes in Earth’s layers.
(0 Seismic waves determine differences in temperature in Earth’s layers.
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Question 12

A population of beetles has both green
and brown individuals. Initially, the
beetle population contained mostly green
mdividuals, but then the population )
changed so that most of the population First
was brown.

Order Statements

Move the statements into the blank boxes Second
to sequence the changes m the order in

which they must have occurred to result .
i this change in the beetle population. Third

* Move only one statement into each Fourth
blank box. our

Statements
| Brown beetle population increc:ses.|

| Brown color improves survival. |

| More brown beetles reproduce. |

| The environment changes. |

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit response includes:

e “The environment changes.” in the First box, “Brown color improves survival.” in
the Second box, “"More brown beetles reproduce.” in the Third box AND “Brown
beetle population increases.” in the Fourth box (1 point).
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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.

Content Elaboration
Changes in environmental conditions can affect how beneficial a trait will be for
the survival and reproductive success of an organism or an entire species.

Diversity can result from sexual reproduction. The sorting and combination of
genes results in different genetic combinations, which allow offspring to be
similar to, yet different from, their parents and each other. These variations may
allow for survival of individuals when the environment changes. Diversity in a
species increases the likelihood that some individuals will have characteristics
suitable to survive under changed conditions.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires the student to sequence a list of events to explain how the
prevalence of beetle colors changes over fime in response to an environmental
change. When the likelihood of survival increases if the beetle is brown, more
brown individuals will survive long enough to reproduce. Over time this trend
can increase the percentage of the population exhibiting the brown trait.
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Sample Response: 1 point

A population of beetles has both

green and brown individuals. Order Statements
Initially, the beetle population . :
contained mostly green First | The environment changes. |

individuals, but then the
population changed so that most Second | Brown color improves survival. |

of the population was brown.

Third | More brown beetles reproduce. |
Move the statements into the
blank boxes to sequence the Fourth | Brown beetle population increases. |
changes in the order in which
they must have occurred to Statements

result in this change in the
beetle population.

« Move only one statement into
each blank box.

Notes on Scoring

This response earns full credit (1 point) because the
events leading to an increase in the brown beetle
population resulting from an environmental change
are in the correct sequence.
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Sample Response: 0 points

A population of beetles has both

green and brown individuals. Order Statements
Initially, the beetle population
contained mostly green First | Brown beetle population increases. |
individuals, but then the
population changed so that most Second | Brown color improves survival. |
of the population was brown.

Third | The environment changes. |
Mowve the statements into the
blank boxes to sequence the Fourth | More brown beetles reproduce. |
changes in the order in which
they must have occurred to Statements

result in this change in the
beetle population.

e Move only one statement into
each blank box.

Notes on Scoring

This response earns no credit (0 points) because the
events leading to an increase in the brown beetle
population are not in the correct sequence. Brown
color improving the chance for survival is a response to
a change in the environment and would not occur
prior to the environment changing.
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Sample Response: 0 points

A population of beetles has both

green and brown individuals. Order Statements

Initially, the beetle population

contained mostly green First | Brown beetle population increases. |

individuals, but then the
population changed so that most Second | The environment changes. |

of the population was brown.

Third | Brown color improves survival. |
Move the statements into the
blank boxes to sequence the Fourth | More brown beetles reproduce. |
changes in the order in which
they must have occurred to Statements

result in this change in the
beetle population.

e Move only one statement into
each blank box.

Notes on Scoring

This response earns no credit (0 points) because the
events leading to an increase in the brown beetle
population are not in the correct sequence. The brown
beetle population increase would occur as a result of
the other events and should appear last on the list
rather than first.
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Question 13

The diagram represents a cross-section of
some rock layers. A fault is present in Cross-Section of Rock Layers
these rock layers.

Determune the relative ages of the rock
layers and the fault. The number 1
represents the oldest feature and the
number 4 represents the voungest feature.

Move each number mto a blank box to
correctly 1dentify the relative ages of the
rock layers and the fault line.

Depth

* Move only one number into each
blank box.

Relative Ages

(Oldest) @ (Youngest)

Points Possible; 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit response includes:

e The top rock layer is numbered “4", the fault is numbered “3"”, the middle rock
layer is numbered “2" AND the boftom tan rock layer is numbered “1"” (1 point).
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Alignment

Content Strand
Earth and Space Science

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

Content Elaboration

There are different methods to determine relative and absolute ages of some
rock layers in the geologic record. Within a sequence of undisturbed
sedimentary rocks, the oldest rocks are at the bottom (superposition).
Superposition, crosscutting relationships and index fossils play an important role
in determining relative age.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires the student to use knowledge of the relative age of rocks to
sequence layers in a cross-section. The oldest rocks are located on the bottom
and the youngest layers are located at the top in an undisturbed cross-section.
Faults cut through rock layers that exist at the time the fault occurs. A rock layer
with no faults running through it that is at the top of a cross-section is the
youngest layer present.
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Sample Response: 1 point

The diagram represents a cross-
section of some rock layers. A
fault is present in these rock
layers.

Cross-Section of Rock Layers

Determine the relative ages of
the rock layers and the fault. The
number 1 represents the oldest
feature and the number 4
represents the youngest feature.

Depth

Move each number into a blank
box to correctly identify the
relative ages of the rock layers
and the fault line.

Relative Ages

e Move only one number into ;
(Oldest) [Youngest)

each blank box.

Notes on Scoring

This response earns full credit (1 point) because the
layers in the cross-section have been correctly labeled
in order of their relative ages.
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Sample Response: 0 points

The diagram represents a cross-
section of some rock layers. A
fault is present in these rock
layers.

Cross-Section of Rock Layers

Determine the relative ages of
the rock layers and the fault. The
number 1 represents the oldest
feature and the number 4
represents the youngest feature.

Depth

Move each number into a blank

box to correctly identify the
relative ages of the rock layers
and the fault line.

Relative Ages
(Oldest) (Youngest)

« Move only one number into
each blank box.

Notes on Scoring

This response earns no credit (0 points) because the
layers in the cross-section have not been correctly
labeled in order of their relative ages. The fault crosses
all the layers except the top layer. The fault should be
labeled “3" to show that only the top layer formed
after the fault occurred.
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Sample Response: 0 points

The diagram represents a cross-
section of some rock layers. A
fault is present in these rock
layers.

Cross-Section of Rock Layers

Determine the relative ages of
the rock layers and the fault. The
number 1 represents the oldest
feature and the number 4
represents the youngest feature.

Depth

Move each number into a blank
box to correctly identify the
relative ages of the rock layers
and the fault line.

Relative Ages

* Move only one number into
(Cldest) (Youngest)

each blank box.

Notes on Scoring

This response earns no credit (0 points) because the
layers in the cross-section have been labeled in the
reverse order of their relative ages.
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Question 14

Aphids are small insects that feed on plants and can reproduce sexually and asexually.

Which statement describes an advantage of asexual reproduction of aphids?

(n'  Offspring are more rapidly produced.

(8 Diversity 13 increased in the population.

(C  Offspring are genetically different from the parent.

(0 Genetic information 13 passed from both parents to offspring.

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: Key — Asexual reproduction is generally a faster form of
reproduction.

Rationale for Option B: This is incorrect. This is an advantage of sexual
reproduction.

Rationale for Option C: This is incorrect. This is an advantage of sexual
reproduction.

Rationale for Option D: This is incorrect. This is an advantage of sexual
reproduction.
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Alignment

Content Strand
Life Science

Content Statement
Reproduction is necessary for the confinuation of every species.

Content Elaboration

Most organisms reproduce either sexually or asexually. Some organisms are
capable of both. In asexual reproduction, all genes come from a single parent,
which usually means the offspring are genetically identical to their parent,
allowing genetic continuity. In sexual reproduction, a single specialized cell from
a female (egg) merges with a specialized cell from a male (sperm). Typically,
half of the genes come from each parent. The fertilized cell, carrying genetic
information from each parent, multiplies to form the complete organism. The
same genetic information is copied in each cell of the new organism. In sexual
reproduction, new combinations of traits are produced which may increase or
decrease an organism's chances for survival.

Cognitive Demand
Recalling Accurate Science (R)

Requires students to provide accurate statements about scientifically valid facts,
concepts and relationships. Recall only requires students to provide a rote
response, declarative knowledge or perform routine mathematical tasks. This
cognitive demand refers to students’ knowledge of science fact, information,
concepts, tools, procedures (being able to describe how) and basic principles.

Explanation of the ltem

This item requires the student to recall information about the advantages of
asexual reproduction. Asexual reproduction produces offspring that are
genetically identical to the single parent, thereby limiting diversity among the
population. It often occurs more rapidly than sexual reproduction.
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Sample Response: 1 point

Aphids are small insects that feed on plants and can reproduce sexually and asexually.

Which statement describes an advantage of asexual reproduction of aphids?

@ Offspring are more rapidly produced.

(B8 Diversity is increased in the population.
(C Offspring are genetically different from the parent.
(0 Genetic mformation 1s passed from both parents to offspring.
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Question 15

@ G

For a particular flower. the allele for red
color (R) 13 dominant. The allele for white

color () is recessive. Flower Genotype Expetiment

Y 9

Red Flower #1 |White Flower Red Flower #2 | White Flower

Two red flowers, Red Flower #1 and Red
Flower #2, are each crossed with a white
flower. It 1s concluded that the genotype
of Red Flower #1 13 Rr and that the
genotype of Red Flower #2 1s RR.

G| -@

A Place four flower offspring into the
blank boxes that would support the
conclusion that the genotype of Red
Flower #1 15 Rr".

B. Place four flower offspring into the
blank boxes that would support the
conclusion that the genotype of Red
Flower #2 1s RR.

* You may use each flower more than
once.

* Place only one flower i each blank
box.

* There may be more than one correct
answer.

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit response includes:

o Four flowers in the left-hand box, at least one of which is white;
AND
e Fourred flowers in the right-hand box (1 point).
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Alignment

Content Strand
Life Science

Content Statement
The characteristics of an organism are a result of inherited traits received from
parent(s).

Content Elaboration

During reproduction, genetic information (DNA) is fransmitted between parent
and offspring. In sexual reproduction, both parents contribute DNA fo the
offspring. Genes have different forms called alleles. The concepts of dominant
and recessive genes are appropriate at this grade level.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires students to select offspring exhibiting phenotypic traits that
support conclusions about the genotypes of the parents during an example of
sexual reproduction in flowers. Rr x rr will result in offspring that can be red (Rr) or
white (rr). RR x rr will result in offspring that can be only red (Rr).
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Sample Response: 1 point

Flower Genotype Experiment

v 9y

Red Flower #1 | White Flower Red Flower #2 | White Flower

color (7) 13 recessive.

Two red flowers. Red Flower #1 and Red
Flower 22, are each crossed with a white
flower. It 1s concluded that the genotype
of Red Flower #1 13 Rr and that the

For a particular flower, the allele for red
color (R) 1s dominant. The allele for white
genotype of Red Flower #2 15 RR. |i

A Place four flower offspring into the
blank boxes that would support the
conclusion that the genotype of Red
Flower #1 1s Rr.

B. Place four flower offspring into the
blank boxes that would support the
conclusion that the genotype of Red
Flower #2 1s RR.

» You may use each flower more than
once.

* Place only one flower in each blank
box.

* There may be more than one correct
angwer.

Notes on Scoring

This response earns full credit (1 point) because it shows
two sets of offspring that support the conclusions about
the genotypes of the parents. The offspring of Red
Flower #1 and a white flower could be either red or
white (Rr or rr). The only way Red Flower #1 can
produce a white offspring is to be Rr. The offspring of
Red Flower #2 and a white flower can be red (Rr) only.
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Sample Response: 1 point

For a particular flower, the allele for red
color (RJ 15 dominant. The allele for white
color () 1s recessive.

Two red flowers, Red Flower #1 and Red
Flower #2, are each crossed with a white
flower. It 15 concluded that the genotype
of Red Flower #1 1z Ry and that the
genotype of Red Flower #2 15 RR.

A Place four flower offspring mto the
blank boxes that would support the
conclusion that the genotype of Red
Flower #1 1s Rr.

B. Place four flower offspring into the
blank boxes that would support the
conclusion that the genotype of Red
Flower#2 15 RR.

* You may use each flower more than
once.

* Place only one flower in each blank
box.

* There may be more than one correct
answer.

o
7

Flower Genotype Experiment

v 90

Red Flower #1 | White Flower Red Flower #2 | White Flower

PPPT ¥

Y

LA

Notes on Scoring

This response earns full credit (1 point) because it shows
two sets of offspring that support the conclusions about
the genotypes of the parents. The offspring of Red
Flower #1 and a white flower could be either red or
white (Rr or rr). The offspring of Red Flower #2 and a
white flower can be red (Rr) only.
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Sample Response: 0 points

For a particular flower, the allele for red
color (R) 15 dominant. The allele for white Flower Genolype Experiment

color (1) 1s recessive.

Two red flowers, Red Flower #1 and Red

Flower 22, are each crossed with a white

flower. It is concluded that the genotype

of Red Flower #1 1s Rr and that the -1 -1
genotype of Red Flower #2 1s RR.

Red Flower #1 | White Flower Red Flower #2 | White Flower

A Place four flower offspring into the
blank boxes that would support the
conclusion that the genotype of Red
Flower #1 1s Rr.

B. Place four flower offspring mto the
blank boxes that would support the
conclusion that the genotype of Red
Flower #2 1s RR.

* You may use each flower more than
once.

* Place only one flower i each blank
box.

* There may be more than one correct
angwer.

Notes on Scoring

This response earns no credit (0 points) because it
does not show two sets of offspring that support the
conclusions about the genotypes of the parents.
Although it shows two sets of offspring that are possible
for the suggested parental phenotypes, only the
offspring for Red Flower #2 support the conclusion
about the genotypes of the parents. The offspring of
Red Flower #1(Rr) and a white flower could be either
red or white. This response shows four red offspring,
which gives no indication of the recessive allele r, which
is present in Red Flower #1.
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Sample Response: 0 points

Flower Genotype Experiment

v 9y

Red Flower #1 | White Flower Red Flower #2 | White Flower

color (1) 1s recessive.

Two red flowers. Red Flower #1 and Red
Flower #2, are each crossed with a white
flower. It 1s concluded that the genotype
of Red Flower #1 1s Rr and that the

For a particular flower, the allele for red
color (R) 1s dominant. The allele for white
genotype of Red Flower %2 1s RR. ii

A Place four flower offspring mto the
blank boxes that would support the
conclusion that the genotype of Red
Flower #1 15 Rr".

B. Place four flower offspring mto the
blank boxes that would support the
conclusion that the genotype of Red
Flower #2 15 RR.

* You may use each flower more than
once.

e Place only one flower in each blank
box.

* There may be more than one correct
answer.

Notes on Scoring

This response earns no credit (0 points) because it
does not show two sets of offspring that support the
conclusions about the genotypes of the parents. The
offspring for Red Flower #2 and a white flower can be
red (Rr) only.
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Question 16

Some plants can reproduce by sprouting new plants from their roots.
Which statement describes a disadvantage of this type of reproduction?
(' The new plants lack genetic variety.

(8' Each new plant can reproduce only once.

(C'  The new plants are poorly adapted to the environment.

(0 Each new plant develops different characteristics quickly.

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: Key — In asexual reproduction, all inherited traits come
from one parent. This eliminates the possibility of new combinations of traits,
resulting in a lack of genetic variety.

Rationale for Option B: This is incorrect. The new plants would also be able to
create multiple new plants from their existing roofs.

Rationale for Option C: This is incorrect. New plants would be as well-adapted to
their environment as the parent plants.

Rationale for Option D: This is incorrect. The plants would have the same
characteristics as the parent plants.
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Alignment

Content Strand
Life Science

Content Statement
Reproduction is necessary for the confinuation of every species.

Content Elaboration

In asexual reproduction, all genes come from a single parent, which usually
means the offspring are genetically identical fo their parent, allowing genetic
continuity.

Cognitive Demand
Recalling Accurate Science (R)

Requires students to provide accurate statements about scientifically valid facts,
concepts and relationships. Recall only requires students to provide a rote
response, declarative knowledge or perform routine mathematical tasks. This
cognitive demand refers to students’ knowledge of science fact, information,
concepts, tools, procedures (being able to describe how) and basic principles.

Explanation of the ltem

This item requires the student to select a disadvantage of asexual reproduction.
During asexual reproduction, all of the genetic material passing to the offspring
originates from one parent, making the offspring genetically identical to the
parent. This produces offspring that lack genetic variety.

Sample Response: 1 point

Some plants can reproduce by sprouting new plants from their roots.
Which statement describes a disadvantage of this type of reproduction?

@ The new plants lack genetic variety.

(8 Each new plant can reproduce only once.
(C  The new plants are poorly adapted to the environment.
(0 Each new plant develops different characteristics quickly.
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Question 17

A hockey puck is moving across ice as
indicated by the arrow. Forces Forces
Initial Puck Motion * force
gl
_________ - Four Forces Acting on a Puck
. force
ce
force
Move four forces around the puck so that -
1t speeds up along its direction of motion.
_ force
= Place only one force in a box.
= You do not need to use all the forces. force force
* The length of the arrows represents the
relative strength of the forces. - -
* There may be more than one correct
answer.
force force

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit response includes:

¢ One upward-pointing arrow in the box above/below the puck AND one
downward-pointing arrow of the same length in the box below/above the
puck;

AND

e One rightward-pointing arrow in the box to the left of the puck AND one
rightward-pointing arrow to the right of the puck (1 point);

OR

e One long rightward-pointing arrow in the box to the left/right of the puck
AND one short leftward-pointing arrow in the box to the right/left of the puck
(1 point).
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Alignment

Content Strand
Physical Science

Content Statement
Forces have magnitude and direction.

Content Elaboration

Forces can be added. The net force on an object is the sum of all of the forces
acting on the object. The net force acting on an object can change the
object’s direction and/or speed. When the net force is greater than zero, the
object’s speed and/or direction will change. The forces acting on an object can
be represented by arrows drawn on an isolated picture of the object (a force
diagram). The direction of each arrow shows the direction of push or pull. When
many forces act on an object, their combined effect is what influences the
motion of that object. The sum of all the forces acting on an object depends
not only on how strong the forces are, but also in what directions they act.

Cognitive Demand
Interpreting and Communicating Science Concepts (C)

Requires students to use subject-specific conceptual knowledge to interpret
and explain events, phenomena, concepts and experiences using grade-
appropriate scientific terminology, 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 ltem

This item requires the student to place arrows on a force diagram to show a
combination of four forces that will speed up a moving object. A net force in the
direction of motion will speed up a moving object. Forces that are
perpendicular to the direction of motion must be balanced in order for an
object to continue moving in its current direction.
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Sample Response: 1 point

A hockey puck 1s moving across ice as
indicated by the arrow.

Initial Puck Motion

Move four forces around the puck so that
it speeds up along its direction of motion.

* Place only one force in a box.

* You do not need to use all the forces.

= The length of the arrows represents the
relative strength of the forces.

= There may be more than one correct
answer.

Forces

Four Forces Acting on a Puck

|

| force

force

force

force

Forces

force

|

force

force

force

Notes on Scoring

motion.

This response earns full credit (1 point) because it shows
four forces acting on a hockey puck that will cause
the puck to speed up while continuing to travel in its
current direction. There is a net force in the direction of
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Sample Response: 1 point

A hockey puck 1s moving across ice as
mdicated by the arrow. Forces

Move four forces around the puck so that ?
1t speads up along ifs direction of motion. “force | | force |

Initial Puck Motion

_________ - Four Forces Acting on a Puck
[ force

Place only one force m a box. il @ -
You do not need to use all the forces. [

The length of the arrows represents the L S
relative strength of the forces. *
There may be more than one correct
answer.

force

Forces

force

i —|

force

force

force

Notes on Scoring

This response earns full credit (1 point) because it shows
four forces acting on a hockey puck that will cause
the puck to speed up while continuing to travel in its
current direction. There is a net force in the direction of
motion.
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Sample Response: 0 points

A hockey puck 1s moving across 1ce as

indicated by the arrow. Forces

Initial Puck Motion force

@ _________ - f Four Forces Acting on a Puck

’

Move four forces around the puck so that

Forces

force

-

it speads up along its direction of motion. force force
force

* Place only one force 1n a box. - @ —

* You do not need to use all the forces.

force

» The length of the arrows represents the
relative strength of the forces.

* There may be more than one correct
answer.

force

force

Notes on Scoring

This response earns no credit (0 points) because
although it shows forces acting on a hockey puck that
will cause the puck to speed up while continuing to
travel in its current direction, it does not show four
forces on the puck.
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Sample Response: 0 points

A hockey puck 1s moving across ice as
indicated by the arrow.

Forces

Initial Puck Motion force

_________ - Four Forces Acting on a Puck
) force

ce
force

Move four forces around the puck so that - f
it speeds up along its direction of motion.
* Place only one force in a box. @
* You do not need to use all the forces.
* The length of the arrows represents the

relative strength of the forces. *

There may be more than one correct
answer.
force

Forces

force

-] —

force

force

force

Notes on Scoring

This response earns no credit (0 points) because it does
not show four forces acting on a hockey puck that will
cause the puck to speed up while continuing to travel
in its current direction. With the forces shown, the puck
will continue moving at a constant speed.
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Question 18

¢ D

The chromosomes of two parents that
reproduce sexually are shown. Given this
evidence, determine the chromosomes of
the offspring.

Chromosomes in the Body Cells of the Parents

O

Chromosomes in a Body Cell of the Offspring

@

Place the chromosomes that the offspring
would have mto the empty circle.

- h/ S’

* You may use each chromosome more
than once.

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

For this item, a full-credit response includes:

¢ One long and one short orange-red chromosome and one long and one short
blue-purple chromosome are placed in the empty circle (1 point).
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Alignment

Content Strand
Life Science

Content Statement
Reproduction is necessary for the confinuation of every species.

Content Elaboration

Reproduction is the transfer of genetic information from one generation to the
next. It can occur with mixing of genes from two individuals (sexual
reproduction).

The end products of mitotic and meiotic cell divisions are compared as they
relate to asexual and sexual reproduction. It is important that both mitosis and
meiosis are addressed. In sexual reproduction, a single specialized cell from a
female (egg) merges with a specialized cell from a male (sperm). Typically, half
of the genes come from each parent.

Cognitive Demand
Recalling Accurate Science (R)

Requires students to provide accurate statements about scientifically valid facts,
concepts and relationships. Recall only requires students to provide a rote
response, declarative knowledge or perform routine mathematical tasks. This
cognitive demand refers to students’ knowledge of science fact, information,
concepts, tools, procedures (being able to describe how) and basic principles.

Explanation of the ltem

This item requires the student to predict chromosomes in a body cell of an
offspring given the chromosomes in body cells of the two parents involved in
sexual reproduction. During sexual reproduction, cells undergo meiosis to
produce specialized cells in the male and the female. These cells then unite to
form a fertilized cell. One-half of the genetic information in this fertilized cell
comes from each parent.
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Sample Response: 1 point

o CRID

The chromosomes of two parents that
reproduce sexually are shown. Given this
evidence. determine the chromosomes of
the offspring.

Chromosomes in the Body Cells of the Parents

o

Chromosomes in a Body Cell of the Offspring

Place the chromosomes that the offspring
would have mfo the empty circle.

N S

* You may use each chromosonie more
than once.

Notes on Scoring

This response earns full credit (1 point) because it
correctly shows the chromosomes in a body cell of an
offspring of the given parents. One chromosome from
each chromosome pair in the parent generation is
passed on to the offspring.




Sample Response: 1 point

The chromosomes of two parents that
reproduce sexually are shown. Grven this
evidence, determine the chromosomes of
the offspring.

Place the chromosomes that the offspring
would have mto the empty circle.

* You may use each chromosome more
than once.

[ —

-

Chromosomes in the Body Cells of the Parents

O

Chromosomes in a Body Cell of the Offspring

Notes on Scoring

This response earns full credit (1 point) because it
correctly shows the chromosomes in a body cell of an
offspring of the given parents. One chromosome from
each chromosome pair in the parent generation is
passed on to the offspring.




Sample Response: 1 point

®
The chromosomes of two parents that N
reproduce sexually are shown. Given this Chromosomes in the Body Cells of the Parents

evidence, determine the chromosomes of
the offspring. )
Place the chromosomes that the offspring
would have mto the empty circle. %
y
* You may use each chromosome more ,
than once.

Chromosomes in a Body Cell of the Offspring

Notes on Scoring

This response earns full credit (1 point) because it
correctly shows the chromosomes in a body cell of an
offspring of the given parents. One chromosome from
each chromosome pair in the parent generation is
passed on to the offspring.




Sample Response: 0 points

The chromosomes of two parents that
reproduce sexually are shown. Given this
evidence, determine the chromosomes of
the offspring.

Place the chromosomes that the offspring
would have mto the empty circle.

* Youmay use each chromosome more
than once.

)
)

Chromosomes in the Body Cells of the Parents

Chromosomes in a Body Cell of the Offspring

Selectan object to remove.

Notes on Scoring

This response earns no credit (0 points) because it does
not show all of the chromosomes in a body cell of an
offspring of the given parents. One chromosome from
each chromosome pair in the parent generation is
passed on to the offspring. This response shows only two
of the four chromosomes.
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Sample Response: 0 points

¢ D

The chromosomes of two parents that
. Chromosomes in the Body Cells of the Parents

reproduce sexually are shown. Given this )
evidence, determme the chromosomes of

the offspring. )
Place the chromosomes that the offspring

would have mnto the empty circle. Y

v

* You may use each chromosonie more ,

than once.

Chromosomes in a Body Cell of the Offspring

(0

Notes on Scoring

This response earns no credit (0 points) because it does
not show the correct chromosomes in a body cell of an
offspring of the given parents. One chromosome from
each chromosome pair in the parent generation is
passed on to the offspring. This response shows that the
offspring inherits both the small blue chromosomes from
one parent and none of the chromosomes from the
other three pairs.
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Question 19

The diagrams show two rock units being affected in different ways by tectonic stress. The arrows mn each diagram represent the general direction of the stress.
Which diagram shows rocks responding to tectonic stress m a way that could lead to the formation of new crust?

(A — -~ @

L
|
L 0 1

Points Possible: 1

See Alignment for more detail.

Scoring Guidelines

Rationale for Option A: This is incorrect. This graphic shows a sequence of strata
being folded under regional compression. No new crust is being formed.

Rationale for Option B: This is incorrect. This graphic shows a sequence of strata
being displaced by a reverse fault under regional compression. No new crust is
being formed.

Rationale for Option C: This is incorrect. This graphic shows a sequence of strata
being folded under regional compression. No new crust is being formed.

Rationale for Option D: Key — This graphic shows a divergent plate boundary, such
as a mid-ocean ridge, where magma rises and crystallizes to form new oceanic
Crust.
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Alignment
Content Strand
Earth and Space Science

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

Content Elaboration

There are three main types of plate boundaries: divergent, convergent and
transform. Each type of boundary results in specific motion and causes events (such
as earthquakes or volcanic activity) or features (such as mountains or trenches)that
are indicative of the type of boundary.

Plate boundary identification (converging, diverging, fransform) must be based on
the resulting features or events. The focus must be on the cause of plate movement,
the type and direction of plate movement, and the result of the plate movement,
not on memorizing plate names.

Cognitive Demand
Recalling Accurate Science (R)

Requires students to provide accurate statements about scientifically valid facts,
concepts and relationships. Recall only requires students to provide a rote response,
declarative knowledge or perform routine mathematical tasks. This cognitive
demand refers to students’ knowledge of science fact, information, concepts, tools,
procedures (being able to describe how) and basic principles.

Explanation of the Item

This item requires the student to recall features produced by various stresses in
Earth’s crust. The item asks the student to identify a location where new crust is
being formed. New crust is formed at divergent plate boundaries where molten
material from the mantle reaches the surface and cools.

Sample Response: 1 point

The diagrams show two rock units being affected in different ways by tectonic stress. The arrows in each diagram represent the general direction of the stress.
Which diagram shows rocks responding to tectonic stress mn a way that could lead to the formation of new crust?

@ e -— ®

[
L 1
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