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Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated — rover
air bag ‘

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

Part B: Explain how crash tests help engineers test the air bag design.
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PSSA Science: Rover Landing System (Grade 8); Anchor Set

Rover Landing System Scoring Guide

to develop new and improved technologies to solve problems by
o describing one benefit of using a computer simulation to test the air bag
design before conducting crash tests and
« explaining how crash tests help engineers test the air bag design.
The response is clear, complete, and correct.

develop new and improved technologies to solve problems by
o describing one benefit of using a computer simulation to test the air bag
design before conducting crash tests or
o explaining how crash tests help engineers test the air bag design.
The response may contain some work that is incomplete or unclear.

concept being tested.

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

Responses that will receive credit:

Part A (1 point):

One benefit of using a computer simulation to test the air bag design before a crash test
is safety.

Computer simulations can save money and/or resources during product development.
Computer simulations benefit the testing process by modeling conditions in which
equipment will operate that are not present on Earth (i.e. conditions on Mars).
Computer simulations make the testing process easier by allowing for different
calculations to be made and tested quickly and efficiently.

Computer simulations make it possible to collect large amounts of data in a short time
and at a lower cost than conducting crash tests.

Part B (1 point):

Crash tests help engineers test the air bag design by allowing for direct observation.
Crash tests allow engineers to put theory into practice by observing how materials within
a product perform.

Crash tests allow engineers to study landing gear materials after a crash to identify
potential weaknesses in the materials, their production, or how the landing process was
executed.

Page 3-54

The response demonstrates a thorough understanding of how engineers use models

The response demonstrates a partial understanding of how engineers use models to

The response provides insufficient evidence to demonstrate any understanding of the
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PSSA Science: Rover Landing System (Grade 8); Anchor Set A-1

Use the diagram below to answer the question,
Mars Exploration Rover Landing Sysiem

bafore landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air bags to protect
its fragile rover during landing, Engingers first used a computer simulation 10 test the new air bag
design; then thay used crash tasts with various types of vehicles

Part A: Describe one benefit of using a computer simulation to test the air bag design before
conducting crash tests,

if it does not work on the computer you are saying time and money.
65 7 1000

Part B: Explain how crash tests help engineers test the air bag design.

When you do the crash test if something goes wrong vou can improve it before actually using &,

A-1 Score Point 2

The response demonstrates a thorough understanding of how engineers use models to develop new and
improved technologies to solve problems by completing both of the tasks presented. The student describes that
“if it does not work on the computer you are [saving] time and money.” This response is an acceptable
description of a benefit of using a computer simulation. The student explanation how crash tests help engineer
test the air bag design (if something goes wrong you can improve it before actually using it) indicates that crash
tests can help identify potential weaknesses. This response is complete and correct.
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A-1 Score Point 2
The response demonstrates a thorough understanding of how engineers use models to develop new and improved technologies to solve problems by completing both of the tasks presented. The student describes that “if it does not work on the computer you are [saving] time and money.” This response is an acceptable description of a benefit of using a computer simulation. The student explanation how crash tests help engineer test the air bag design (if something goes wrong you can improve it before actually using it) indicates that crash tests can help identify potential weaknesses. This response is complete and correct.


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-2

Use the diagram below to answer the question.
Mars Exploration Rover Landing System

inflated et rover
. e L
air bag |

I &%ﬁ_}\‘a dfaflated

==y .
- -‘Mxﬁ,ﬁ\ .
: o,

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air bags to protect
its fragile rover during landing. Engineers first used a computer simulation to test the new air bag
design; then they used crash tests with vanous types of vehicles,

Part A: Describe one benefit of using a computer simulation to test the air bag design before
conducting crash tests.

There are numerous benifits to using simulations to test something, before you physically test it. For
example: If you used a physical test each and every single time, you would need to start from scrach,
but if you used a simulation, you can figure out what the most effective materials, patterns, and
assembly would be before you even start building. Also, martian rovers are probably not cheep, so
its wise to use a simulated and inexpensive computer program in place of the delicate rover. If there
was anyone driving the rover, or vehicles used during the crash test (which is unlikely, but possible),
t would be wise to test the safety of the air-bags with a simulation before you endangered the live of
the crash tester.

728 f w00
Part B: Explain how crash tests help engineers test the air bag design.

|et me give an example of the uses of crash tests using a short, simple illistration: Imagine there
were two different ideas for the air bag designs before the crash tests; one scientist wanted the air
bags to be square, the other wanted them to be circular. They crash tested each design, and
discovered that the square air bags were 200% less effective that the circular air bags, even though
the computer simulation said the two shapes were similar in effectivenes. Imagine if they hadn't
used the crash test, and went with the sqare designl There results would have been terrible, and
they wouldn't have anticipated anything because they hadn't physically tested the air bags. This is
the benifit of using crash tests.

Jaz ) wa
A-2 Score Point 2
The response demonstrates a thorough understanding of how engineers use models to develop new and

improved technologies to solve problems by completing both of the tasks presented. The student fully explains

that the computer simulations would save resources, time and money. The student clearly indicates that the
rover could be a manned vehicle. There is enough additional description to show engineers are not doing a test
on car air bags. The student then explains that the engineers can use crash tests to actually observe the

performance of the airbag. He/she indicates that the computer simulation may not be as accurate as actually

watching the rover crash and evaluating the effectiveness of the airbags. This response is complete and correct.
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A-2 Score Point 2
The response demonstrates a thorough understanding of how engineers use models to develop new and improved technologies to solve problems by completing both of the tasks presented.  The student fully explains that the computer simulations would save resources, time and money. The student clearly indicates that the rover could be a manned vehicle. There is enough additional description to show engineers are not doing a test on car air bags. The student then explains that the engineers can use crash tests to actually observe the performance of the airbag. He/she indicates that the computer simulation may not be as accurate as actually watching the rover crash and evaluating the effectiveness of the airbags. This response is complete and correct.


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-3

Use the diagram below to answer the question.
Mars Exploration BRover Landing Sysiem

rover

RS  deflated
> -

b2 e ot o )

before landing afier landing

The landing system for the Mars Exploration Rover spbacecraft used & system of air bags (o protect
its fragile rover during landing. Engineers first used a computer simulation 1o test the new air bag
design: then they used crash tests with various types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag desiogn before
conducting crash tests,

24§ 1000

Part B: Explain how crash tests help engineers tes! the air bag design.

it heips them decide whet needs to be changed so ibwill work propetly.
Fiiwan

A-3 Score Point 2

The response demonstrates a thorough understanding of how engineers use models to develop new and
improved technologies to solve problems by completing both of the tasks presented. The student correctly
states the benefits of using a computer simulation is “it saves time and money.” The students goes on to explain
that crash tests can help engineers test the air bag design by “[helping] them decide what needs to be changed
so it will work properly.” This indicates that a crash test can help identify potential weaknesses of the design and
help them improve the performance. This response is complete and correct.
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A-3 Score Point 2
The response demonstrates a thorough understanding of how engineers use models to develop new and improved technologies to solve problems by completing both of the tasks presented.  The student correctly states the benefits of using a computer simulation is “it saves time and money.” The students goes on to explain that crash tests can help engineers test the air bag design by “[helping] them decide what needs to be changed so it will work properly.” This indicates that a crash test can help identify potential weaknesses of the design and help them improve the performance. This response is complete and correct.


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-4

Uses the diagram below {0 answer the question.
Mare Explorafion Rover Landing System

inftated SLover

Al bag

befors landing after landing

The landing system for the Mars Exploration Rover spacecrall used a system of alr bays 1o protect
its fragile rover dunng landing. Enginsers first used a computer simulabion to test the new air bag
gasign then they used crash fests with various ypes of vehicles,

Part A: Describe one benefit of using g computer simulabion to test the sir bag design before
conduchng crash tests.

his is heipiul so that you koow if the expenment is worth whils. If the air bags don't protect the rover
st all during the computer simulation, well then their probably not going to protect them dunng the
lestin real ife. You will use the computer simulabion to find out f your desion is even good enough
0 getually be tested.

335F 100

Fart B: Explain how crash tes!s help enginears test the air bag design.

The crash tests help bacause they show the engineers how well their design would protect the rover
it a crash such as the rover landing on Mars. They help (o show i the design would be abie to work
ot the right Bmes and in the nght situstion.

245 J G

A-4 Score Point 2

The response demonstrates a thorough understanding of how engineers use models to develop new and
improved technologies to solve problems by completing both of the tasks presented. The student describes that
a benefit of a computer simulation is “to find out if your design is even good enough to actually be tested.” The
additional part of the response indicates that engineers could save time and resources by running computer
simulations first. The student explains that the crash test can help show engineers “how well their design would
protect the rover in a crash.” This response is enough to indicate that engineers can directly observe the product
performance. The response is complete and correct.
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A-4 Score Point 2
The response demonstrates a thorough understanding of how engineers use models to develop new and improved technologies to solve problems by completing both of the tasks presented. The student describes that a benefit of a computer simulation is “to find out if your design is even good enough to actually be tested.” The additional part of the response indicates that engineers could save time and resources by running computer simulations first.  The student explains that the crash test can help show engineers “how well their design would protect the rover in a crash.” This response is enough to indicate that engineers can directly observe the product performance. The response is complete and correct. 


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-5

Lises the diagram balow to answer the question.
Biars Explorafion Rover Landiag System

inflated o FORVEr
alr bag

bsfore landing after Tanding

‘The landing systern for the Mars Explorafion Kover spacecraft used & sysiem of air bags o profect
its fragile rover duing landing. Engineers first used a compider simulation to el he new airbag
desige then they used crash fasts with veroos types of vehickes.

Fart A: Describe one benelit of using @ computer simulation to test the air bag design belore
Conduciing crash asts,

Ling kenedfit from: Using & compuiter simulaton 1o tast the air bag desion befare conducting crash
tests is because 8 computer is sometimes belter al predicting things rather than the human brain. |
shwvays Toudhd thet 3 computar Could do misch more worlk gnd Brprovment $han an actes human
being. Im also sesing and hegring now thet more end more compaines arenl even doing there work
by hand, just pressing & bofton fo gel the work done. And plains &re being fived by a talking
cormpiiter not by the actugl piolst? Gbviotsly, using & computer 1o gat the wark done rather than
UsSing your hands has baen raally smart katley. Thats why | think using o computer would & benifit
aiharthan using the humsn kends for the crash, becuase one the compiter knows mara and its

Part B: bExplain how crash tests help engineers test the air bag design.

The crash helps emgineers bacause thay will be able 1o see what they need to improve orteke out
plis fix. § think testing hings before using them is sways a smarn ides becuase they might think thet
;%ﬁ periect onlil they crash It and somathing goes wrong. Thets why' | hink them using the crash tesls
can help them becauss i they dortfest  and it llls @ human being, they could lose there business
or get fired or even take a lifed

D

A-5 Score Point 1

The response demonstrates a partial understanding of how engineers use models to develop new and improved
technologies to solve problems by completing one of the tasks presented. The student describes why companies
would run computer simulations, but the benefits are not presented clearly. There is no credit earned for this
part of the response. The student continues to explain that “crash [tests] helps engineer because they will be
able to see what they need to improve or take out plus fix.” This part of the response is enough for credit. The
commentary about why he/she thinks performing a crash test is good practice does not detract from the correct
answer. This response contains some information that is unclear and receives partial credit.
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A-5 Score Point 1
The response demonstrates a partial understanding of how engineers use models to develop new and improved technologies to solve problems by completing one of the tasks presented. The student describes why companies would run computer simulations, but the benefits are not presented clearly. There is no credit earned for this part of the response. The student continues to explain that “crash [tests] helps engineer because they will be able to see what they need to improve or take out plus fix.” This part of the response is enough for credit. The commentary about why he/she thinks performing a crash test is good practice does not detract from the correct answer. This response contains some information that is unclear and receives partial credit.


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-6

Use the diagram below to answer the question.
Mars Exploration Rover Landing Sysiem

inflated el FOVET
air bag b 5 |

before landing after landing

‘the landing system for the Mars Exploration Rover spececrait used a systemn of air bags to protect
its fragils rover during lending. Engineers first used a computer simulation to test the new air bag
desigr; then they used crash tests with various types of vehicles.

Part A: Describe ane benefit of using 8 computer simulation to test the air bag design befare
conducting crash tesis.

if vou use a computer to buiid and test the air bag first then you would know where to put the detsils
and whers to put the air bag before taldng the Bme to use the tools and build i, then you will have 8
idea on how the companment of the air bag and all of the details with it will work throughout your
experimant.

KIcEiv

Part B: Explain how crash tests help engineers test the air bag design.

The crashiest will help becauss if an actuasl person got into a crash then you know how the gir bag
il react and the changes you nesed to make on it before defributing it to the world o use for safely.

203 § 1000

A-6 Score Point 1

The response demonstrates a partial understanding of how engineers use models to develop new and improved
technologies to solve problems by completing one of the tasks presented. The students describes a benefit of a
computer simulation is that “...you would know where to put the details and where to put the air bag before
taking the time to use tools to build it...” This response indicates that a computer simulation will save time and
resources. The explanation of how crash tests help engineers test the air bag design contains the misconception
that these airbags will be distributed to the world for passenger safety (seemingly in cars) which is not
acceptable. These types of responses can only receive partial credit.
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A-6 Score Point 1
The response demonstrates a partial understanding of how engineers use models to develop new and improved technologies to solve problems by completing one of the tasks presented. The students describes a benefit of a computer simulation is that “…you would know where to put the details and where to put the air bag before taking the time to use tools to build it…” This response indicates that a computer simulation will save time and resources. The explanation of how crash tests help engineers test the air bag design contains the misconception that these airbags will be distributed to the world for passenger safety (seemingly in cars) which is not acceptable. These types of responses can only receive partial credit. 


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-7

Use the diagram below to answer the question,
Mars Expleorafion Rover Landing Sysiem

before landing after landing

The landing system for the Mars Exploration Kover spacecraft used a system of air bags o protact
its fragile rover during landing, Enginsers first used a computer simulation to test the new air bag
design; then they used crash tests with various types of vehicles.

Part A: Dascribe one benefit of using a computer simulation to test the air bag design before
conducting crash tests,

They test them on computers to test them and not 1o fail.
577 1000

Part B: Explain how crashiests help engineers lest the air hag design.

The crash tasts halp them 10 522 how good itiands or bad it lands,
67 ] W0

A-7 Score Point 1

The response demonstrates a partial understanding of how engineers use models to develop new and improve
technologies to solve problems by completing one of the tasks presented. The description of the benefit of using
a computer simulation (to test them and not to fail) is too general to be given credit. The explanation how crash
tests help engineers test the air bag design (help them to see how good it lands or bad it land) is acceptable.
Engineers that use crash tests can directly observe the product performance to make sure it works. This
response contains work that is unclear and receives partial credit.
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A-7 Score Point 1
The response demonstrates a partial understanding of how engineers use models to develop new and improve technologies to solve problems by completing one of the tasks presented. The description of the benefit of using a computer simulation (to test them and not to fail) is too general to be given credit. The explanation how crash tests help engineers test the air bag design (help them to see how good it lands or bad it land) is acceptable. Engineers that use crash tests can directly observe the product performance to make sure it works. This response contains work that is unclear and receives partial credit.


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-8

Usze the diagram below to answer the question.
Mars Exploration Rover Landing Sysiem

after landing

The landing system for the Mars BExploration Rover spacecralt used 3 system of air bags to protect
its fragile rover during landing . Engineers first used a computer simuation 1o test the new air bag
design then they used crash tasts with various vpes of vehicles,

Part A: Describe one benelil of using a computer simulstion to test the air bag design before
conducting crash {ests.

Lne benafil is knowing that the air bag |5 helpful and safe for car Crashes.

R

Part B: Explain how crash tssis help enginesrs test the air bag desion.

I’isfagh test help engineers know if the air bag will help and protect the driver whenhefsheisinacar
rack.

130 7 1000

A-8 Score Point 0

The response demonstrates insufficient understanding of how engineers use models to develop new and
improved technologies to solve problems by completing none of the tasks presented. The student response
clearly describes the results of a car air bag crash test. This type of response demonstrates a misunderstanding
of the prompt and receives a score of zero.
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A-8 Score Point 0
The response demonstrates insufficient understanding of how engineers use models to develop new and improved technologies to solve problems by completing none of the tasks presented. The student response clearly describes the results of a car air bag crash test. This type of response demonstrates a misunderstanding of the prompt and receives a score of zero.


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-9

Use the diagram below to answaer the question.

Mars Exploraticn Rover Landing Sysiem
inflated rover
air bag

Y
g ¥

=5 * i

efore landing after landing

The lending system for the Mars Exploration Rover spacecraft used g system of air bags to protect
its fragile rover duning landing. Engineers first used a computer simulation to test the new air bag
dasian; then they used crash tests with various types of vehicles.

Part A: Descnibe one bensfit of using & compuler simulation to tesl the air bag dasign before
conducting crash tests,

it gives you a belter understanding o see iF it will work

B&f 1000

Part B: Explain how crash tests help engineers test the air bag design,

l@- see if the alrbags would coma out to protect the people in it

55 J 1000

A-9 Score Point 0

The response demonstrates insufficient understanding of how engineers use models to develop new and
improved technologies to solve problems by completing none of the tasks presented. The description of one
benefit of using a computer simulation (gives you better understanding to see if it will work) is incomplete. The
computer simulation will not show engineers if the design will actually work, they would still need to perform a
crash test. The explanation how crash tests help engineers test the air bag design contains the misconception
that the air bags will be used to protect the people in the rover. This is response does not demonstrate enough
understanding for credit.
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A-9 Score Point 0
The response demonstrates insufficient understanding of how engineers use models to develop new and improved technologies to solve problems by completing none of the tasks presented. The description of one benefit of using a computer simulation (gives you better understanding to see if it will work) is incomplete. The computer simulation will not show engineers if the design will actually work, they would still need to perform a crash test. The explanation how crash tests help engineers test the air bag design contains the misconception that the air bags will be used to protect the people in the rover. This is response does not demonstrate enough understanding for credit.


PSSA Science: Rover Landing System (Grade 8); Anchor Set A-10

Use the diagram below to answer the question.
Mars Exploration Rover Landing Sysiem

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air bags to protect
its fragile rover during landing, Engineers first used a computer simulation o test the new air bag
daesign; then they used crash tests with various ypses of vehicles

Part A: Dascribe one benaht of using 8 computer simulation to test the air bag dasign hefors
conducting crash tests,

50 that people know that the rover is not riinad

a5 f 1000

Part B; Explain how crash tesis help engineers test the air bag design.

]&3 get a safe landing

2110

A-10 Score Point 0

The response demonstrates insufficient understanding of how engineers use models to develop new and
improved technologies to solve problems by completing none of the tasks presented. The student description
(so that people know that the rover is not ruined) is not an acceptable benefit of using a computer simulation.
Since it is only a simulation, engineers must still run a crash test to see if the product actually works. The
explanation of how crash tests help engineers test the air bag design is not acceptable for credit. This response
does not show enough understanding to receive credit.
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A-10 Score Point 0
The response demonstrates insufficient understanding of how engineers use models to develop new and improved technologies to solve problems by completing none of the tasks presented. The student description (so that people know that the rover is not ruined) is not an acceptable benefit of using a computer simulation. Since it is only a simulation, engineers must still run a crash test to see if the product actually works. The explanation of how crash tests help engineers test the air bag design is not acceptable for credit. This response does not show enough understanding to receive credit.
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-1

Use the diagram below to answer the quastion.
Mars Exploration Rovar Landing Sysiem

irflated o rover
. foy
<Al bag -

bafora landing after landing

Thie [anding system for the Mars Explorstion Rover spacecialt used a system of air bags to protect
1ts raglle yover during landing. Englnears firs{ used a compiter simulation 1o 1est the new alr bag
design, then they used crash tests with various lypes of vehicles.

Part A: Desonbe one benedil of using a computer simulation to test the air bag design before
conducting crash tesis,

Lising & computer stimulation would be better to do before starting the crash test, because if they
taks the crash test first then they could possibly ruin the Rover whichwould not be the smartest thing
fo do.

208§ 1600

Part B: Explain how crash tests help engineers test the air bag design.

Crash tests help Engineers test their air hag design, because if they just getin and take and crash,
then they could die, so they take tests first that way they know ils sgfe to be inAlso i think that it
vould be safer to do first instesd of just getting in right away.

71§ 1000
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-2

Use the disgram below o answer the guestion.
Mars Exploration Rover Landing Sysiem

inflated meh FovEr
air bag .

befors fanding after landing

The ianding system Tor the Mars Exglorgiion Rover spacecrall used a system of air bags 1o pralect
its fragile rover dunng landing. Engineers first used s computsr simulation to test the new air bag
design; then they used crash tests with various types of vehicles.

Part A: Describe one benefif of using 2 computer simulation to test the air bag design belfore
conduching crash tesis.

one benefit of using 8 computer simulation before crash festing it is to see if you need to meake any
changes to il because i vou go right in to the crach testwilh a whole bunch of crash testers the first
one you test will showwhal you need to changs butthen vou need to rash the olher copies because
they are no good o use anymors, that 15 why iLis a benifit 1o use & computer simulation belfore crash
tasting.

£56 [ M

Part B: Explain how crash tesis help engineers test the air bag design.

The crash test help the enginsers test the gir bags becsuse T will sllow them to make notes and
chserve whal they need o improve on if they need to improve on amghing.

170 ] 1000
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-3

Use the diagram below to answer the question,
Mars Exploration Rover Landing Sysiem

inflated : rover
air bag - -

befora landing after landing

The lending system for the Mars Exploration Rover spacecrafi used a system of gir bags 1o protect
its fragile rover during landing. Englnesrs first used a computer simulation to test the new air bag
design; then they used crash {ests with various ypes of vehicles.

Part A: Dascribe ons benefit of using & computer simulation 1o tast the alr bag desian befors
conducting crash tesis.

One benefit of using a computer simulation to test the air bag design befors conducting crash tests
1S, 50 that vou lnow what o do and vou will know what (o exspect wien vou do your crash test’s

18571000

Part B: Explain how crash tests help engineers tast the air bag design.

Crash tesis help engineers test the air bag design by showing what the flaws are and what they will
nead to fix before thay send it up into space o have a successiul axperiment.

178 7 100
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-4
Use the diagram below to answer the question,
Mars Expioration Rover Landing Sysiem

inflated
air bag

rover

pefore landing after landing

The landing system for the Mars Exploration Kover spacecraft used a system of air bags to protect
its fragile rover during landing. Engineers first used a computer simulation to test the new air bag
design; then they used crash tests with varicus types of vehicles.

Part A: Describe one benefit of using a compuler simulaion to test the air bag design before
conducting crash tesis,

,ﬁ% computer simulation can seaif the rover wil brake or be okay inthe resl landing

83/ 1000

Part B: Explain how crash tests help engineers test the sir bag design,

They use comuter simulations and test therm on car and cther things

8t J o
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-5

Use the diagram below to answer the question,
Mars Exploration Rover Landing System

after landirg

The landing system for the Mars Exploration Kover spacecraft used a system of air bags to protect
its fragile rover during landing. Enginesrs first used g computer simulation 1o test the new air bag
design; then they usad crash tests with various types of vehicles,

Part A: Describe one benefit of using & computer simulation to test the air bag design before
conducting crash tests,

[?7%? can setup the test,

25 F 1eon

Part B: Expain how crash tests help enginears test the air bag design.

i;haay tell wether the airbag will protect the obiect of not.

58 7 1000
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-6
Lise the diagram below to answer the gueastion.
Mars Exploration Rover Landing Sysiem

inflated
air bag

before landing after landing

The landing system for the Mars Exploration Rover spacacraft used a system of sir bags to protect
its fragile rover during landing. Enginaers first used a computer simulation fo fest the new air bag
design: then they used crash tests with various types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag design before
conducting crash iests.

#hen you use the computer simulation yvou know what will possibly workk without wasting matenials o
sonduct crash tests. :

118 7 1000

Part B: BExplain how crash fests help engineers test the air bag desian.

A crash test shows what would happen in real life with the landing.

E7] 0o
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-7

Use the diagram below to answer the question
Mars Exploration Rover Landing System

inflated o Fover
air bag P

before landing after landing

The landing system for the Mars Exploration Rover spacecrafl used a system of sir bags to protect
its fragile rover during landing. Engineers first used a computer simulation to test the new air bag
design; then they used crash tests with various types of vehicles,

Part A: Describe one benelit of using & computer simudation [o test the air bag design before
conducting crash tesls,

because itwould bave just been g waste of ime and materigls ifthe gir bag is not going fo even
work, so that i you use a computer simulation then 1o can use a diagram to finf=d cut whal is not
orking.

208 f 1500

Part B: Explain how crash {ests help engineers testthe air bag design.

50 that they know if they crash then they will be protecied by the air bag. and aiso 50 no one gets hurt)

WEfung
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-8

Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

50 wou MadMNY Geent Mg
—ydxney oo CofS, 0 00000

Part B: Explain how crash tests help engineers test the air bag design.
To  tfest it e Am{ﬁﬂwi’@@ Wwhen Qergle
ofe  in_ CaC occidepyfs. _
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-9

Use the diagram bslow to answer the question.
Mars Exploration Rover Landing System

iriflated e Jover
. -
air bag -

before landing after landing

The landing system for the Mars Exploration Rover spacecrailt used a system of air bags 1o protect
its fragile rover during landing. Engineers Tirst used a computer simuation to test the new air bag
design, then they used Crash tests with varous types of vehicles.

Part A: Describe one benefit of using & compiter simutation to test the air bag design before
conducting crash tesis,

Bacause s sater to do Bungs on the computer firgt 8o when they do the axperment they would blow
arything and will have aheads up. Also it is a benefil t test the air bag onthe computer becausa if
they fail then they don hawve to wasie ime on conducling a2 expenment they already know won' work
i itdidnt work onthe computer.

Jasfiom

Part B: Explain how crash tests help enginesrs test the air bag design.

When the enginesrs usse the test vehicles then they will see what really happens when the Rover
Uses airbags.

108/ W
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PSSA Science: Rover Landing System (Grade 8); Training Set One T1-10

Use the diagram below to answer question

Mars Exploration Rover Landing System

%ﬁf&% landing after landing

The landing system for the Mars Exploration Rover spacecraft used a gyslem of air
bags lo protect its fraglie rover during landing. Engineers ficst used a computer
simutation fo test the new air bag design; then they used crash tesis with various
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PSSA Science: Rover Landing System (Grade 8); Training Set One

Subject: Science Item: Rover Landing System Grade 8

Name

Number Score Notes

T1-1

T1-2

T1-3

T1-4

T1-5

T1-6

T1-7

T1-8

T1-9

T1-10
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PSSA and Keystone Exams

Fall 2015
Item Writing and Handscoring Training Workshops

PSSA Grade 8
Science

Rover Landing System

Handscoring

Training Set 2






PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-1

Use the diagram below to answer question
Mars Exploration Rover Landing System

inflated
air bag

bags to protect is fragile rover during landing. Engineers first used a computer
simuiation to test the new air bag design; then they used crash tesis with various
types of vehicles,

[Part A: Describe one benefit o
| design before conducting crash tesis.

redf  Gpg e SiMi&tion Lp
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-2

Use the diagram below to answer question
Mars Exploration Rover Landing System

inflated
~air bag

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation {o test the new alr bag design; then they used crash lests with various
types of vehicles,

Part A: Describe one benefit of using a computer simulation o test the air bag
design before conducling crash tesls,
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-3

Use the diagram below to answer question

Mars ﬁxp!arafinn Rover Landing System

inflated ——  FOVer
air bag

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer

simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

*

Part A: Describe one benefit of using a computer simulation to test the air bag
design befcre conducting crash tests. h

e
#

£ inG o @mPutee Siwmulatic Hig, (00 eSiqin. axticim

&mé 410 Cl‘:!mQ%gé M ﬁég test berpuse ;'T'S‘qutf,f'&

i gt

Part B: Explain how crash tests help engineers test the air bag design.

;@«_ fest e om w how the deSian held \$.0) e

#* #
‘ - -
He eACSIGY AN Oy, o, OS5 *r
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-4

Use the diagram below to answer question

L TN inflated Tover

DL _air bag

before anding after landing

The landing sysiem for ihe Mars Exploration Rover spacecraft used a system of air
bags o protect ils fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash lesis with various
types of vehicles.

[Part A: Describe one benefit of using a computer simulation to test the air bag
design belore conducling crash {ests.

;Tﬁx ol *’A‘ o %ﬁi%\ | o0 <P

|Part B: Explain how crash tests help engineers test the air bag design.

E‘t O "\F,gé‘
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-5

Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated = rover
air bag

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer

simulation to test the new air bag design; then they used crash tesls with various
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash lests.

A Prendby oS go oF PV
| _t4s net gonuen e 9N
camPut<S \:\J‘:ﬂf dnt—  Lhre SHE

i o

Part B: Explain how crash tests help engineers test the air bag design.

T eSS AGeem BN o 2 N
Lo on it \Ragy 1S  Siounc
A Aﬁcﬁ)ﬁ n Q_ih_txwl i} Conce) l\g _;:_ ‘f“‘S_
citind ke G o0 van
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-6

Use the diagram below to answer question

Mars Exploration Bover Landing System

after landing

The landing system {or the Mars Exploration Rover spacecraft used a system of air
bags o protect its fragile rover during landing. Engineers first used a compuler
simutation fo test the new air bag design; then they used crash tests with various
fypes of vehicles.

i’«'fzm B: Explain how crash tests help engineers lest the air bag design.

e Crvety demda W]
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-7

Use the diagram below to answer question

Mars Exploration Rover Landing System

E}é&#&‘& landing after landing

The landing system for the Mars Exploration Rover spacecraft used & system of air
bags o protect its fragile rover during landing, Engineers first used a computer
simulation to tegt the new air bag design; then they used crash tests with varicus
types of vehicles.

Part A: Dascribe one benefit of using a computer
| design before gonducting crash tesls.

fo 1€

Part B:
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-8

Use the diagram below to answer question

before tanding

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing, Engineers first used a computer

simutation 1o test the new alr bag design; then they used crash tesis with varicus
types of vehicles,

f Part Al Eﬁ%ﬁﬁ?ﬁa@ one mmﬁi of using a t:m&;&&i&r simulation to test the air mgg
' ﬁ%&igi’& before conducling crash tests.

Cmcbc{m a m:—f'i po .55"3_*’““ mf?w bifon_
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-9

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags lo protect its fragile rover during landing. Engineers first used a computer

simulation to tesl the new alr bag design; then they used crash tests with various
types of vehicles.

' ?art Ac &@mw one i}ﬁ{‘iﬁf tof using a mxxpgiﬁﬁr amgiaizm Iotest ii‘iﬁ% air bag
ﬁi&ﬁi@i’i before mﬁﬁimimg Qf%%?’g tesls,

m& 3* ﬁxgiam how msfg iﬁt«s%s hia%:a %ﬁ@?i’}%% mx m air bag émgi';
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PSSA Science: Rover Landing System (Grade 8); Training Set Two T2-10

Use the diagram below to answer question
Mars Exploration Rover Landing System

inflated
air bag

before landing after landing

The landing system for the Mars Exploration Rover spacecrait used a system of air
bags to protect its fragile rover during landing. Engineers first used a compuler
simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

Part A: Describe cne benefit of using a computer simulation to test the air bag
design before conducting crash tests.

"m& m;)l Knewo i8> Mo ?tmfw‘- w;srks ot net,

Part B: Explain how crash tests help engineers test the air bag design.

Theu Cun uss Vehides Pned acat rnmai_ )
@_ﬁ’gﬁlm@; b vehales dnot Gre imprdont

Page 3-87



jkobe
Text Box

jkobe
Text Box

jkobe
Text Box
PSSA Science: Rover Landing System (Grade 8); Training Set Two

jkobe
Text Box
T2-10


PSSA and Keystone Exams

Fall 2015
Item Writing and Handscoring Training Workshops

PSSA Grade
8 Sclence

Rover Landing System

Handscoring
Practice Set

*Responses in this set do not have true scores. Apply scores based on
scoring criteria.
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-1

Use the diagram below to answer question

Mars Exploration Rover Landing System

rover

«?& deflated

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various

types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

ig‘m&: ot LoanA !}gaiﬁ@: eimgg&&{r‘bﬂ Jf) \L?Q"- “g q_f_{__!m%_r
.é:sfgne“ %pfj— hecesse _zﬁiuh:f %ﬁ:ﬂ%ﬂ%m

styalledon .

Part B: Explain how crash tests help engineers test the air bag design.
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-2

Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated rover
air bag '

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a sysiem of air
bags to protect ils fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

Part B: Explain how crash lests help engineers test the air bag design.

Tne__ocval hing 1S vexu  cxgensive 48
moke S . Selentisys LS  Similar  obieets
40 Siplode  hewy g woill pe i dhe

ottval  thing.
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-3

Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated rover
air bag ‘ '

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

They wér ld feabled +o  elim nall YL

” ':‘ e L+,
ﬁ&igﬁ WAed) 2 #C =7} mm%—z__

R ™

Part B: Explain how crash tesls help engineers test the air bag design.

Thesy w"/ iNipdlC. _Mrre SIS &
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-4

Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated - rover
air bag 2

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with varicus
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.
‘r\\,\*sf\c‘_c;f‘\\ \L O

\Jov 4
TN yooagh Yhe .?(\Q{“ﬁ;ﬁ& of ok _J
Sevg,r_ox\‘/ ~ duenimies ” jﬂb Yest Yo scel f jﬁﬁ_(%
will  Wovl or  wnos-.

i — ————

Part B: Explain how crash tests help engineers lest the air bag design.
Y allowws a:ngmew__» 0_SNee
whehn Aadrs \me do ancat Add_npt

woetk Yo edore mcz\‘a-m@ SHAYH £ mgss,)
Oroducy a __
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-5
Use the diagram below to answer question

Mars Exploration Rover Landing System

. rover
By
= liﬁ ., deflated
M air bag

kN
. . G "*a.. ’*\‘3‘ -

before landing

after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer

simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

S —

N

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

—:T;}'a "

Part B: Explain how crash tests help engineers test the air bag design..

T o _relie | Hiel we l
land 5&-[9’&,; without _f_deamgg:'

i

i
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-6

Use the diagram below to answer question

Mars Exploration Rover Landing System

. I

TRTSs,  deflated
5 28 air bag

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various
types of vehicles. ‘

Part A: Describe one benefit of using a f:mi‘aputer simulation to test the air bag
design before conducling crash tests.

The bengfir 15 that No ONe o

Notn + -
nq_Geks s

Part B: Explain how crash tests help engineers test the air bag design.

ks L Showd l\p + h
%EFM 5 0o CNous he
ol

n
o pu:}J N (3™
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-7

Use the diagram below to answer question
Mars Exploration Rover Landing System

inflated
i bag

fanding after landing

The landing system for the Mars Exploration Rover spacecraft used a system of gir
bags to protect its fragile rover during landing. Engineers first used a computer
simidation {o test the new air bag design; then they used crash tests with varicus
types of vehicles.

Part A: Describe one benefil of using a computler simulation to test the air bag
design before conducting crash tests.

etk Mg QW boq ACSigny WS Ahat v
he Mt& Wne  engWedes onde
' wO O wmpyove Vo i F vwecessQny .

{Part B: Explain how crash {ests help engineers est the air bag design.
The wash  yeso heleed enginecrs dest e
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-8

Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated — rover
air bag : ‘

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

1L Mo desh v Men dbecsl
Moo for more Mhok 1E weid paedA.

| JOR

Part B. Explain how crash tests help engineers test the air bag design.

e hé\@fp becaye  waren \:\ﬁe;,g
—Oeails Lend the TOXC (X
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-9

Use the diagram below to answer question

Mars Exploration Rover Landing System

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer
simulation to test the new air bag design; then they used crash tests with various
types of vehicles.

Part A: Describe one benefit of using a computer simulation to test the air bag
design before conducting crash tests.

Using, o (ol te o to test Hlw avr g
dosion 05 The weed o U waiedas

cofSt ¢ _scale wolols oy TS 4, test.

- e i o

o
e

Part B: Explain how crash tests help engineers test the air bag design.

g:@g\n 1e5Ys test dhe air bag & A h% 5}_}%{}1{%% |
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PSSA Science: Rover Landing System (Grade 8); Practice Set P-10

Use the diagram below to answer question

Mars Exploration Rover Landing System

inflated
air bag

SRR 1SN deflated
IR ¢
L P K

before landing after landing

The landing system for the Mars Exploration Rover spacecraft used a system of air
bags to protect its fragile rover during landing. Engineers first used a computer

simulation to test the new air bag design; then they used crash lesls with various
types of vehicles.

—

Part A: Describe one benefit of using a compuler simulation to test the air bag
design before conducting crash tests.,

S0 resolte cen be. Torcmded YocaSe, oF M,
wves ¢ alkap Ve 4O MeCs, *

i e

st

Part B: Explain how crash tests help engineers test the air bag design.

o the. o e 20y oned Yo . SesOUS
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PSSA Science: Rover Landing System (Grade 8); Practice Set

Practice Set*
Subject:  Science Item: Rover Landing System Grade 4

Name

Number Score Consensus Annotation

P-2

P-3

P-5

P-6

P-7

P-8

P-10

*Responses in this set do not have true scores. Apply scores based on scoring criteria.

Page 3-99



jkobe
Text Box
PSSA Science: Rover Landing System (Grade 8); Practice Set





PSSA and Keystone Exams
Fall 2015

Item Writing and Handscoring Training Workshops

PSSA Grade 8
Science

Rover Landing System

Handscoring

Training Sets 1 and 2
True Scores/Annotations



PSSA Science: Rover Landing System (Grade 8); True Scores/Annotations

Paper

Score

Comments

T1-1

Part A: “because if they take the crash test first then they could possibly ruin the Rover”
(saving resources) — response gives a little more information than A10 — seems to imply that
a computer simulation could inform the crash test

Part B: Must discuss situations that would apply to the rover — safety of the passengers
would not be tested during the crash test

T1-2

Part A: “...the first one you test will show you what you need to change, but then you need
to trash the other copies” (saving resources)
Part B: “observe what they need to improve on...” (identify potential weaknesses)

T1-3

Part A: “so that you know what to do and you will know what to exspect when you do your
crash test’s”

Part B: “showing what the flaws are and what they will need to fix” (identify potential
weaknesses)

T1-4

Part A: Too vague for credit in part A—does not clearly identify an advantage of doing a
simulation before a crash test
Part B: No credit.

T1-5

Part A: No credit. Unclear.
Part B: “tell wether the airbag will protect the object or not” (observing product
performance)

T1-6

Part A: “you know what will possibly work without wasting materials” (saving resources)
Part B: “shows what will happen in real life with the landing” (direct observation)

T1-7

Part A: “it would have just been a waste of time and materials if the air bag is not going to
even work” (saving resources)
Part B: No credit. Appears to be referring to car airbags.

T1-8

Part A: No credit
Part B: No credit
Response clearly addresses car crash test and is not acceptable given the scenario

T1-9

Part A: “if they fail then they don’t have to waste time on conducting an experiment they
already know won’t work if it didn’t work on the computer” (saving resources)
Part B: “they will see what really happens when the Rover uses airbags” (direct observation)

T1-10

= N O =L N | =R O NN

Part A: No credit. Unclear.
Part B: “help them by getting a idea of whats really gonna happend” (minimal, but receives
credit for direct observation)
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Paper

Score

Comments

12-1

1

Part A: No credit for “real...simulation to what will happen.” Incomplete answer.
Part B: “If the airbag doesn’t work they can observe the failure and fix the problem.”
(product performance/identify weaknesses)

12-2

Part A: No credit for “idea of how or if the landing system would work.” Incomplete answer.
Part B: “to see what is happening and why the design is or isn’t working” (direct
observation/identify weaknesses)

12-3

Part A: saving resources; the real design (rover model) would become damaged by the test
Part B: product performance; lets them know if the design will hold up; if the design works
good and does its job

T2-4

Part A: No credit. Same idea as “seeing what happens”, which is an incomplete response.
Part B: “to see what goes wrong” (identifying weaknesses)

T2-5

Part A: saving resources; see if it is going to work...[so] you don’t waste materials
Part B: product performance; know if it is going to pop or not

T2-6

Part A: No credit for “give you an idea if the landing system will work.”
Part B: “crash tests will tell the engineers the airbags will more than likely work” (product
performance)

T12-7

Part A: No credit. Addresses passenger safety only.
Part B: “to see if it work first” (product performance)

12-8

Part A: “you have a better idea of how the crash test will go” (specific predictability related
to crash test)
Part B: “show how the rover will react if the landing goes wrong” (direct observation)

12-9

Part A: “predict what would happen and fixed the problem” (identifying weaknesses)
Part B: “tell them what they need to improve in before sending them off” (identifying
weaknesses) Both parts A and B can receive credit at the same time for this correct idea.

12-10

O NN N P | P N = DN |-

Part A: No credit — to know if the product works or not is not acceptable in pt A
Part B: No credit — student provides an unclear explanation
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