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6™ Grade Earth Science (Teacher's Edition)
MCAS Review

Massachusetts Science and Technology/Engineering Standards
ESS # 1. Recognize, interpret, and be able o create models of the earth's common
physical features in various mapping representations, including contour maps.
Inquiry # 4. Present and explain data and findings using multiple representations,
including tables, graphs, mathematical and physical models, and demonstrations.
MCAS item analysis (What do students need to be able to do?)

v How to read maps (use features such as scales, key, compass)

v How to read a topographic map, be able to explain how contour lines and

elevation are used fo represent features

Suggested Activities:

0 ‘"Looking at Maps". Students are presented with an assortment of maps.
Make sure to have different scales, different locations, and different types
of maps (some hand made maps, some topographic maps, some old maps, some
up to date maps, etc.). Have students discuss the following questions. What
are maps used for? Why do people create maps? Compare and contrast the
different maps, be specific and refer to specific maps when making
comparisons.

o Students look at a variety of different types of maps and identify
landforms. Which maps reveal different landforms?

2006, Science and Technology/Engineering - Grade 8
Question 25: Multiple-Choice

25. Sal is looking at a map of Massachusetts. He has measured the distance, in
inches, from Boston to Salem on the map. He wants to know how many actual miles
the inches represent.

What feature of the map should he look for?

A. key
B. scale
C. legend

D. compass



2007, Science and Technology/Engineering - Grade 8
Question 36: Multiple-Choice

36. A map with contour lines is shown below.
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Contour interval = 100 m

Which of the following is the best estimate of the difference in elevation between
Black Bear Camp and Eagle Peak?

A. 400 m
B. 900 m
C. 1200 m
D. 1500 m



2005, Science and Technology/Engineering - Grade 8
Question 37: Open-Response

The illustration below is a topographic map with two landforms labeled A and B.

contour intervals = 100 ft

a. Identify the landform shown at point A. Describe how the contour lines and
elevations are used to represent the features of this landform.

b. Identify the landform shown at point B. Describe how the contour lines and
elevations are used to represent the features of this landform.



Scoring Guide and Sample Student Work

Score

Description

Response demonstrates the student's thorough understanding of
interpreting physical features from a contour map. A correct response
will contain the following major points:

a. Point A is a hill; hills are shown by elevations on contour lines
increasing towards the hilltop (decreasing away from the hilltop).

b. Point B is a valley (low point). Valleys are shown by elevations on
contour lines increasing on either side away from the valley
(decreasing towards the valley center). Valleys also can have lines
pointing inward on the lowest point of the depression.

(oY)

Response demonstrates the student's general understanding of
interpreting physical features from a contour map. The student answers
questions a and b, but does not completely explain how contour line
elevations represent either a hill or a valley.

N

Response demonstrates the student's limited understanding of
interpreting physical features from a contour map. The student
identifies the land form of A and B, but does not provide an explanation
of how elevations on contour lines represent either landform

OR

the student correctly identifies A with an explanation or B with an
explanation but not both.

[=

Response demonstrates the student's minimal understanding of
interpreting physical features from a contour map. The student correctly
identifies one of the landforms, but does not describe how elevations on
contour lines define the landform

OR

the student only identifies two landforms with no explanation.

o

Response is incorrect or contains some correct work that is irrelevant o
the skill or concept being measured.
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Massachusetts Science and Technology Learning Standard
ESS # 2. Describe the layers of the earth, including the lithosphere, the hot
convecting mantle, and the dense metallic core.
MCAS item analysis (What do students need to be able to do?)
v" Know the layers of the Earth
Know the relative density of the different layers of the Earth
Interpret a graph of density versus depth of the Earth
Know the relative temperature of the different layers of the Earth
Be able to recognize a graph that represents the femperature versus the
depth of the Earth

NSRS NRN

Suggested Activities:

o Demonstration: A good analogy for teaching about earth's interior is a
piece of fruit with a large pit such as a peach or a plum. If we cut a piece
of fruit in half we will see that it is composed of three parts: 1) a very
thin skin, 2) a seed of significant size located in the center, and 3) most
of the mass of the fruit being contained within the flesh. Cutting the
earth we would see: 1) a very thin crust on the outside, 2) a core of
significant size in the center, and 3) most of the mass of the Earth
contained in the mantle.

0 http://geology.com/ has good animations
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2005, Science and Technology/Engineering - Grade 8
Question 23: Multiple-Choice

The axes below relate the temperature to the depth below Earth's surface.
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2007, Science and Technology/Engineering - Grade 8
Question 11: Multiple-Choice
Which of the following Earth layers has the greatest density?

A. crust
B. mantle
C. inner core
D

. outer core
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2006, Science and Technology/Engineering - Grade 8
Question 23: Multiple-Choice

Which of the following graphs best represents the relationship between density
and depth of material below Earth's surface?
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Massachusetts Science and Technology Learning Standard
ESS #3 Differentiate among radiation, conduction, and convection, the three
mechanisms by which heat is transferred through the earth's system.
MCAS item analysis (What do students need to be able to do?)
v' Be able to explain why dark colored objects absorb more of the Sun's energy
than light colored objects.
v' Recognize the different types of heat transfer (radiation, conduction, and
convection)
v Describe how heat is transferred in the Earth's interior and the Earth's
atmosphere

Suggested Activities:

0 Popcorn Lesson: There are three ways to cook popcorn. 1) Put oil in the
bottom of a pan. Cover the bottom of the pan with popcorn kernels. Place the
pan on the stove and turn on the burner to medium heat. Cover the pan with
a lid. Periodically shake the pan so the kernels move around in the oil. 2)
Obtain a popcorn popper. Place the popcorn kernels in the popper. Plug
in/turn on the popper. Hot air will transfer heat to the kernels, making them
expand and pop. 3) Microwave a bag of microwave popcorn.

0 On this interactive Website you will learn about three ways that heat
transfer occurs in our environment: radiation, conduction, and convection.
http://www.wisc-online.com/Objects/ViewObject.aspx?ID=SCE304
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2005, Science and Technology/Engineering - Grade 8
Question 7: Multiple-Choice

When air near the ground is warmed by sunlight, which of the following occurs?
A. The warm air radiates and becomes cool again.

B. The warm air evaporates into the cooler air.
C. The warm air expands and rises, resulting in convection.

D. The warm air loses its ability to hold water and precipitates.

2007, Science and Technology/Engineering - Grade 8

Question 5: Multiple-Choice

Heat from deep in Earth's interior is tfransferred to its crust by which of
the following?

A. conduction in the ocean

B. convection in the mantle

C. radiation from the solid core
D

. evaporation at mid-ocean ridges

16



2009, Science and Technology/Engineering - Grade 8
Question 6: Multiple-Choice
The diagram below represents an experiment on different types of soil.

Heat Lamp

119

2 «——— Thermometers —

The thermometers are measuring the temperature of the center of the soil
samples. Which of the following is a cause of the measured difference in the

temperature of the two soils?
A. conduction within different soil types

B. condensation within different soil types
C. radiation emitted by different soil types

D. convection in the air above different soil types
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Massachusetts Science and Technology/Engineering Standards
ESS#4. Explain the relationship among the energy provided by the sun, the global
patterns of atmospheric movement, and the temperature differences among water,
land, and atmosphere.
MCAS item analysis (What do students need to be able to do?)

v" Know that the Sun is the source of energy for all weather
Be able to read and interpret Global atmospheric movement
Understand cloud formation
Understand that ozone protects us from UV radiation
Understand that water changes temperature more slowly than land
Understand what causes different coastal wind patterns during the daytime
and nighttime

RN NN

Suggested Activities:

0 Class Discussion: Imagine that its summer and that the sun is shining on the
ocean and on a stretch of land. Which will heat up more during the day?
Which will cool more slowly at night? Does it matter if the land is wet?

o Demonstration. Fill up a big plastic bag, such as a trash bag or dry cleaners
bag with hot air using a hair blow dryer. Discuss with students why the bag
rises (hot air rises). As well as being the main process behind hot air
balloons, the movement of air according to its temperature is a critical
factor with the weather. Hot air is less dense than cold air. Heat
accelerates the motion of air molecules causing fewer molecules to occupy
the same space as a much greater number of molecules do at a lower
temperature.

o Demonstration. Make a cloud in a bottle. Making your own cloud is a popular
experiment in many science books, but you should know that the results are
not very striking. Yes, you'll see a very faint cloud (very faint), but it's a
little tricky. http://www.stevespanglerscience.com/experiment/00000030

2008, Science and Technology/Engineering - Grade 8
Question 35: Multiple-Choice
What is the primary energy source that drives all weather events, including
precipitation, hurricanes, and fornados?
A. the Sun
B. the Moon
C. Earth's gravity

D. Earth's rotation

18



2005, Science and Technology/Engineering - Grade 8
Question 29: Multiple-Choice

The diagram below illustrates the motion of prevailing winds over oceans on Earth.

N T

key
(1) Eastern United States

(2) Europe

If a sailboat sailed from the eastern United States to Europe and then back, which
of the following winds would most directly power the sailboat?

A. Polar Easterlies going and Westerlies returning

B. Northeast Trade Winds going and Westerlies returning

C. Westerlies going and Northeast Trade Winds returning

D. Southeast Trade Winds going and Northeast Trade Winds refurning
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Massachusetts Science and Technology Science Standards

ESS # 5 Describe how the movement of the earth's crustal plates causes both
slow changes in the earth's surface (e.g., formation of mountains and ocean basins)
and rapid ones (e.g., volcanic eruptions and earthquakes).

MCAS item analysis (What do students need to be able to do?)

v
v

v

v

v

v

Understand that the Earth's surface is made of tectonic plates

Know the three types of plate boundaries (transform, divergent, and
convergent)

Be able to explain what happens (what geologic features are formed) when
there is plate movement at the three types of boundaries

Know that earthquakes are caused by sudden movement in the Earth's
crust

Understand that earthquakes and volcanoes cause changes to the Earth's
surface

Recognize that most volcanoes are located at plate boundaries

Suggested Activities: Use web resources

o
(o]

Discuss recent earthquakes (Chile 2010, Haiti 2010) and volcanic activities
Use a draw-with-me presentation that will engage your students and help
them understand the spatial and movement aspects of plate boundary
environments. http://geology.com/nsta/

The following website has visual representations of the three types of plate
boundaries. http://library.thinkquest.org/17701/high/tectonics/ptproc.html
This website has demonstrations of the three types of plate boundaries.
http://scign.jpl.nasa.gov/learn/plate4.htm
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2008, Science and Technology/Engineering - Grade 8
Question 37: Open-Response

Some of the geologic features found on Earth's surface were caused by the
movement of Earth's crustal plates.

a. Name two geologic features found on Earth's surface that were caused by
the movement of crustal plates.

b. For each of the features you named in part (a), describe how the movement
of crustal plates caused the feature to form on Earth's surface.

2007, Science and Technology/Engineering - Grade 8

Question 17: Multiple-Choice

Which of the following statements best explains why earthquakes occur more
frequently in California than in Massachusetts?

A. The rock found in California is igneous, but the rock found in
Massachusetts is sedimentary.

B. California is located on the boundary of two crustal plates, but
Massachusetts is not.

C. The rock under California is soft, but the rock under Massachusetts
is hard.

D. California is located on a continental plate, but
Massachusetts is not.

2009, Science and Technology/Engineering - Grade 8
Question 4: Multiple-Choice

Seafloor spreading provides evidence of which of the following Earth processes?
A. erosion of coastlines

B. weathering of mountains
C. movement of crustal plates

D. formation of sedimentary rocks
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Massachusetts Science and Technology/Engineering Standards
ESS # 6 Describe and give examples of ways in which the earth's surface is built up
and torn down by natural processes, including deposition of sediments, rock
formation, erosion, and weathering.
MCAS item analysis (What do students need to be able to do?)

v Understand that the Earth's surface is constantly being eroded by wind,

water, glaciers and other natural processes
v Know how rocks are broken down
v Know how rocks are formed (igneous, sedimentary and metamorphic rocks)

Suggested Activity:

o Interactive Rock Cycle animation
http://www.classzone.com/books/earth science/terc/content/investigation
s/es0602/es0602page02.cfm
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2008, Science and Technology/Engineering - Grade 8
Question 7: Multiple-Choice
The four pictures below show how a pond environment changed from 1900 to 2000.

1900

Which of the following processes was most directly responsible for the
changes that occurred in the pond environment?

freezing
evaporation

sediment deposition

o 0w >

chemical weathering

Massachusetts Science and Technology Science Standards

23



ESS # 7 Explain and give examples of how physical evidence, such as fossils and
surface features of glaciation, supports theories that the earth has evolved over
geologic time.
MCAS item analysis (What do students need to be able to do?)

v" Recognize how glaciers cause erosion and deposition

v' Recognize geologic features (U-shaped valleys, drumlin, horn, cirque,
moraine, kettle pond, glacial lake, Fjord, bedrock that is scraped and
polished, glacial deposits) that provide evidence that glaciers once covered
an area
Know how fossils are formed
Understand that some species that once lived on Earth are now extinct
Understand the law of superposition
Be able to explain how fossil evidence supports the theory of plate
tectonics

ANEANER NN

Suggested Activities:

o0 Observe how fossils can form
http://www.classzone.com/books/earth_science/terc/content/visualizations
/es2901/es2901page0l.cfm?chapter ho=visualization

0 The Glacier Photograph Collection is an online, searchable collection of
photographs of glaciers, mostly taken in the Rocky Mountains, the Pacific
Northwest, Alaska, and Greenland.
http://nsidc.org/data/glacier_photo/index.html

0 How do glaciers affect the land?
http://nsidc.org/qglaciers/questions/land.html

MCAS Released Questions

2008, Science and Technology/Engineering - Grade 8

Question 30: Multiple-Choice

The presence of which of the following geological features provides the best
evidence that glaciers once covered an area?

A. wide riverbeds
B. U-shaped valleys
C. underground caves

D. groundwater springs

2006, Science and Technology/Engineering - Grade 8
Question 19: Open-Response

The diagram below shows two land masses separated by an ocean.
24
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Sandstone

Land mass 1

Limestone

| Land mass 2

location

'( ol B * Plant fossil

A scientist is studying these two land masses. The scientist hypothesizes that the
land masses were once together.

a. Using the diagram, identify two pieces of evidence that support the
scientist's theory that the land masses were once together.

b. Explain how each piece of evidence you identified supports the scientist's
hypothesis.
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Scoring Guide and Sample Student Work

Score

Description

The response demonstrates a thorough understanding of how physical
evidence supports theories that Earth has evolved over geologic time.
The response identifies and explains fwo pieces of evidence that support
the theory that the two land masses were once together.

3 | The response demonstrates a general understanding of how physical
evidence supports theories that Earth has evolved over geologic time.
2 | The response demonstrates a limited understanding of how physical
evidence supports theories that Earth has evolved over geologic time.
1 | The response demonstrates a minimal understanding of how physical
evidence supports theories that Earth has evolved over geologic time.
0 |The response is incorrect or contains some correct work that is

irrelevant to the skill or concept being measured.
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Massachusetts Science and Technology Science Standards

ESS #8. Recognize that gravity is a force that pulls all things on and near the earth
toward the center of the earth. Gravity plays a major role in the formation of the
planets, stars, and solar system and in determining their motions.

Suggested Activity:

o Demonstration: Falling Objects: Galileo may have dropped cannonballs
from the Leaning Tower of Pisa, but this project can be done with fruit
in nearly any setting. Drop two oranges together, followed by two grapes.
Each pair will hit the floor simultaneously. Next, demonstrate gravity's
force on objects starting at rest by dropping one orange and one grape
at the same time from the same height. They should also hit the floor
together, demonstrating that gravity operates equally on all objects
regardless of weight or mass.

0 Gadlileo's Experiment
http://www.pbs.org/wgbh/nova/qalileo/expe flash 4.himl

MCAS Released Questions

2008, Science and Technology/Engineering - Grade 8
Question 1: Multiple-Choice

Which of the following causes a ship's iron anchor to sink to the ocean floor
when it is released overboard?

A. chemical forces
B. gravity

C. magnetism

D

. huclear forces
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2009, Science and Technology/Engineering - Grade 8
Question 9: Open-Response

The planets in our solar system were formed mainly by one force. That same force
affects the motion of the planets in our solar system.

a. Identify the force that is responsible for the formation of the planets in
our solar system.

b. Describe how the force you identified in part (a) formed the planets in our
solar system.

c. Describe two other examples of the effects this force has in our solar
system.
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Scoring Guide and Sample Student Work

Score

Description

I

The response demonstrates a thorough understanding that gravity is a
force that pulls all things on and near Earth toward the center of Earth,
and that gravity plays a major role in the formation of the planets, stars,
and solar system and in determining their motions. The response
correctly identifies that gravity is responsible for the formation of the
planets in our solar system, clearly describes how gravity formed the
planets, and clearly describes two examples of how gravity affects
objects in our solar system.

[9V]

The response demonstrates a general understanding that gravity is a
force that pulls all things on and near Earth toward the center of Earth,
and that gravity plays a major role in the formation of the planets, stars,
and solar system and in determining their motions.

N

The response demonstrates a limited understanding that gravity is a
force that pulls all things on and near Earth toward the center of Earth,
and that gravity plays a major role in the formation of the planets, stars,
and solar system and in determining their motions.

)

The response demonstrates a minimal understanding that gravity is a
force that pulls all things on and near Earth toward the center of Earth,
and that gravity plays a major role in the formation of the planets, stars,
and solar system and in determining their motions.

o

The response is incorrect or contains some correct work that is
irrelevant to the skill or concept being measured.
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Massachusetts Science and Technology Science Standards

ESS #9. Describe lunar and solar eclipses, the observed moon phases, and tides.
Relate them to the relative positions of the earth, moon, and sun.

Suggested Activities:

0 A Lunar Eclipse Animation
http://csepl0.phys.utk.edu/astriél/lect/time/lunar_anim.html

0 A Solar Eclipse animation
http://csepl0.phys.utk.edu/astriél/lect/time/eclipse_anim.html

o This animation shows the Moon at eight positions on its orbit, along with
a picture of what the Moon looks like at each position as seen from
Earth.
http://www.sumanasinc.com/webcontent/animations/content/moonphase.
html

o Tides Animation
http://www.wiley.com/college/strahler/0471480533/animations/chl9 _a
nimations/animation3.html
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MCAS Released Questions

2005, Science and Technology/Engineering - Grade 8

Question 10: Multiple-Choice

The diagram below shows a polar projection of Earth and four positions of the
Moon.

Sun's
Rays
P
Iu_l_/"
* — — —
P /Nm‘th\\\-, )
)y - ) (4) =—-—-
~ \ Pole /
-7
..i _— —
=
(3]
W -— — —

The highest high tides and lowest low tides are called spring tides. Which positions
of the Moon produce spring tides in Earth's oceans?

A. land 2
B. 2and 4
C. land 3
D. 3and 4
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2007, Science and Technology/Engineering - Grade 8

Question 25: Multiple-Choice

Which of the following diagrams best shows the relative positions of Earth,
the Moon, and the Sun during a lunar eclipse?

A. -
/, \ Eﬂth:
|
\_ Moo O
Sun
(Mot to scale)
B. '
/_ _\ ) Moon
( ™
| ' |
| / —
\__,. Earth
Sun
(Mot to scale)
C. -
/ \ Earth
| ' C i
\ / /'I ]'-,."ﬁ}ﬂ]]
Sun
(Mot to scale)
D. —
/_ \ Earth
| O
\ / -
\__ Moon ©
Sun Mot to scale)
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Massachusetts Science and Technology Science Standards

ESS #10. Compare and contrast properties and conditions of objects in the solar
system (i.e., sun, planets, and moons) to those on Earth (i.e., gravitational force,
distance from the sun, speed, movement, temperature, and atmospheric conditions).

MCAS Released Questions

2007, Science and Technology/Engineering - Grade 8

Question 18: Open-Response

The table and descriptions below show some of the characteristics of the planets
in our solar system.

Planetary Data®

Length Distance Orbital Orbital

Planet Mass Diameter | Density of Day' | from Sun | Period® | Velocity’

(10 ke) {km) (ke/mt) {hours) {10% km ) {days) (kms)
Mercury 0330 4879 5427 4222.6 579 BR.0 479
Venus 4.87 12,104 5243 2802.0 1082 2247 A50
Earth 597 12,756 5515 24.0 149.6 iR5.2 208
Mars 0.642 £704 3933 24.7 2279 ERT0 241
Jupiter 1894 142,954 1326 0.9 T78.6 433 3.
Saturn 565 120,536 687 107 14335 10,747 9.7
Uranus 868 5118 1270 172 2872.5 30,589 6.8
Neptune 1z 40,528 1638 16,1 444951 59,800 54
Pluto (dwarf) 00125 2340 1750 1533 SRT0.0 Q0,588 47

* Mumerical data based on NASA infonmation.

Jl.l."llf_*lll of Day {hours) — This is the average time in hours that it takes for the Sun to move from the noon
position in the sky at a point on the equator back to the same position.

*0rbital Period {dlavs) — This is the time in Earth davs that it takes for the planst to orbit the Sun.
*Orbital v elocity (km/s) — This is the average velocity, of speed, of the planet in kilometers per second as
it arbits the Sun.

a. Identify the planet that has the greatest density. Include data from the table
to support your answer.

b. Describe the relationship between a planet's distance from the Sun and its
orbital period. Include data from the table for at least two planets to support
your answer.

c. Identify the planet that rotates the fastest on its axis. Include data from the
table to support your answer-.
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Scoring Guide and Sample Student Work

Score

Description

I

The response demonstrates a thorough understanding of the properties
and conditions of objects in the solar system. The response correctly
identifies the planet that has the greatest density and includes data
from the table to support the answer. The response clearly describes
the relationship between the distance from the Sun and the orbital
period for the planets and includes data from the table to support the
answer. The response also identifies the planet that rotates the fastest
on its axis and includes data from the table to support the answer.

[9V]

The response demonstrates a general understanding of the properties
and conditions of objects in the solar system.

N

The response demonstrates a limited understanding of the properties
and conditions of objects in the solar system.

[=

The response demonstrates a minimal understanding of the properties
and conditions of objects in the solar system.

(e

The response is incorrect or contains some correct work that is
irrelevant to the skill or concept being measured.
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2005, Science and Technology/Engineering - Grade 8

Question 5: Multiple-Choice

Mercury, the planet nearest to the Sun, has extreme surface temperatures,
ranging from 465°C in sunlight to -180°C in darkness.

Why is there such a large range of temperatures on Mercury?

A. The planet is too small to hold heat.

B. The planet is heated on only one side.

C. The planet reflects heat from its dark side.
D. The planet lacks an atmosphere to hold heat.
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Massachusetts Science and Technology Science Standards

ESS #11. Explain how the tilt of the earth and its revolution around the sun result
in an uneven heating of the earth, which in turn causes the seasons.

Suggested Activities:
0 Seasons animations
http://www.astro.illinois.edu/projects/data/Seasons/seasons.html
http://www.astro.illinois.edu/projects/data/Seasons/seasons.html

2009, Science and Technology/Engineering - Grade 8

Question 3: Multiple-Choice

Which of the following statements best explains why it is warmer at the equator
than at the North Pole?

A. The equator has a larger area than the North Pole.

B. The equator is closer to the Sun than the North Pole.

C. The equator receives more direct sunlight than the North Pole.
D.

The equator has more hours of daylight per year than the North Pole.

2008, Science and Technology/Engineering - Grade 8
Question 9: Multiple-Choice

Which of the following statements best explains why the tilt of Earth on its
axis causes summer to be warmer than winter in the Northern Hemisphere?

A. The warm ocean currents flow from the tropics to the
Northern Hemisphere in the summer.

B. The rays of the Sun strike the Northern Hemisphere more
directly in the summer.

C. The greenhouse effect increases in the Northern Hemisphere
in the summer-.

D. The Northern Hemisphere is closer to the Sun in the
summer.
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Massachusetts Science and Technology Science Standards

ESS #12. Recognize that the universe contains many billions of galaxies, and
that each galaxy contains many billions of stars.

MCAS Released Questions

2008, Science and Technology/Engineering - Grade 8

Question 3: Multiple-Choice

Which of the following is the best estimate of the number of stars
in a typical galaxy?

A. tens

B. hundreds
C. thousands
D

. billions

2007, Science and Technology/Engineering - Grade 8
Question 21: Multiple-Choice
Which of the following lists is in order from smallest to largest?

A. universe — solarsvstem — galaxy
B. galaxy — solarsystem — universe
C. solarsvstem — universe — galaxy

D. solarswvstem — galaxy — universe
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The purpose of this document is to help our students review and prepare for the 8™
Grade MCAS exam. It is important fo focus on and review the following:

> Key vocabulary

» Multiple Choice Questions: (ask students to explain why they choose their
answer)

Here are some tips for answering multiple-choice questions.

When you are taking a multiple-choice test, the first thing you need to do is
read the question CAREFULLY. Make sure you understand what kind of
information you are looking for. If you know the answer right away, you
should mark the correct answer and move on to the next question.

If you don't know the answer, you might be able to figure it out. The first
thing to do is to cross out answers you know are wrong. If you end up with
two answers left and you aren't sure which is correct, you should probably
take a guess. You are just as likely to guess the right answer as the wrong
one.

> Open Response Questions (what makes a "4")
Show students samples of released student work (remove the scores before

giving students the sample work) and have students score the samples using
the rubric provided. This will help students understand how open-ended
questions on the MCAS test are scored.
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MCAS Review (Teacher's Edition)

7™ Grade Life Science

Massachusetts Science and Technology/Engineering Standards

LSS # 1. Classify organisms into the currently recognized kingdoms according to
characteristics that they share. Be familiar with organisms from each kingdom.

MCAS item analysis (What do students need to be able to do?)

v

v

Know or describe the characteristics used to classify organisms into each
Kingdom

Know the 5 Kingdoms: Animalia, Plantae, Fungi, Protista, and Monera
(bacteria)

Differentiate between nucleated (eukaryote) and non-nucleated (prokaryote)
cells

Know or give examples of organisms that belong to each kingdom

Visually identify common examples of each Kingdom

2008, Science and Technology/Engineering - Grade 8
Question 4: Multiple-Choice
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If a new organism were discovered, which of the following would most likely be
used to classify it into the appropriate kingdom? (LS #1)

A. the color of the organism
B. the organism's natural habitat
C. the structure of the organism's anatomy

D. the location where the organism was found
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2007, Science and Technology/Engineering - Grade 8

Question #19: Open-Response

Individual organisms can be sorted into different kingdoms based on their characteristics.
Pictures of six organisms and a table listing four kingdoms are shown below. (LS #1)

1 d S00x
Mushroom (enlarge )
Amocha
Spide Sea star
Moss praer
Four Kingdoms of Living Organisms
Animalia Plantae Fungi Protista

a. Copy the table above into your Student Answer Booklet.

b. Write the name of each pictured organism under the correct kingdom in your copy
of the table.

c. For each kingdom listed in the table, describe one characteristic that all organisms
in that kingdom have in common.
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Scoring Guide and Sample Student Work

Scor Description
e
4 | The response demonstrates a thorough understanding of how to classify

organisms into kingdoms according to characteristics that they share.

4 | The response correctly places the names of the six organisms in the
correct kingdoms and correctly describes one characteristic that all the
organisms in each kingdom have in common.

3 | The response demonstrates a general understanding of how to classify
organisms into kingdoms according to characteristics that they share.

2 | The response demonstrates a limited understanding of how to classify
organisms into kingdoms according to characteristics that they share.

1 | The response demonstrates a minimal understanding of how to classify
organisms into kingdoms according to characteristics that they share.

O |The response is incorrect or contains some correct work that is

irrelevant to the skill or concept being measured.

Note: There are 2 sample student responses for Score Point 4.
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Massachusetts Science and Technology/Engineering Standards

LSS #2 Recognize that all organisms are composed of cells, and that many
organisms are single-celled (unicellular), e.g., bacteria, yeast. In these single-celled
organisms, one cell must carry out all of the basic functions of life.

MCAS item analysis (What do students need to be able to do?)

R/

% Know that all organisms are made of cells

2006, Science and Technology/Engineering - Grade 8
Question # 33: Multiple-Choice
Q. The following diagram shows a caterpillar, mold, and a fern. (LS #2)

Caterpillar

What do these organisms have in common?

A. They are made of cells.
B. They produce their own food.
C. They decompose other organisms.

D. They are disease-causing organisms.
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2006, Science and Technology/Engineering - Grade 8
Question # 37: Open-Response
The diagrams below show an Amoeba and a Chlamydomonas. (LS #2)

Diagram A Diagram B

Food Pseudopod

particle

Food

vacuole

Nucleus

Chloroplast
Amoeba }—— Chlamydomonas ——
0 100 pm 0 3 um

Both organisms can be seen only with a microscope. Since these are one-celled
organisms, each cell must be able to carry out all important life functions, such as
moving from place to place and getting food.

a. Compare the ways these two organisms move. Be sure to include information
from the diagrams in your answer-.

b. Compare the ways these two organisms obtain nutrients. Be sure to include
information from the diagrams in your answer.

67



Scoring Guide and Sample Student Work

Score

Description

I

The response demonstrates a thorough understanding of how single-
celled organisms carry out basic functions of life. The response
thoroughly compares the ways in which Amoeba and Chlamydomonas move
and obtain nutrients, providing information from the diagrams fo support
the answer.

3 |The response demonstrates a general understanding of how single-celled
organisms carry out basic functions of life.

2 | The response demonstrates a limited understanding of how single-celled
organisms carry out basic functions of life.

1 | The response demonstrates a minimal understanding of how single-celled
organisms carry out basic functions of life.

0 | The response is incorrect or contains some correct work that is

irrelevant to the skill or concept being measured.
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Massachusetts Science and Technology/Engineering Standards

LSS #3 Compare and contrast plant and animal cells, including major organelles (cell
membrane, cell wall, nucleus, cytoplasm, chloroplasts, mitochondria, vacuoles).

MCAS item analysis (what do students need to be able to do?)

% Recognize the major organelles of animal cells
% Know the structure and function of the nucleus, chromosomes, cell
membrane, cytoplasm, mitochondria, and vacuoles

Activity:

Cells are

There are many types of cells. For example, there are

, and cells. Some organisms are

and some are

organisms are made up of cell. organisms are made

up of cells
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Activity:

Draw a plant and animal cell below. Use the vocabulary in the center of the page to
label your drawings.

Plant Cell

Nucleus Cell membrane Cell wall  Chloroplast  Mitochondria  Cytoplasm

Ribosomes EndoplasmicReticulm Vacuoles Lysosomes Golai Body

Animal Cell
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Define the following vocabulary:

Nucleus

Cell membrane

Cell wall

Chloroplast

Mitochondria

Cytoplasm

Ribosomes

Endoplasmic Reticulm

Vacuoles

Lysosomes
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Golgi Body
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2005, Science and Technology/Engineering - Grade 8

Question # 33: Multiple-Choice
The diagram below shows a cell. (LS #3)

Cell
membrane

Where would this cell most likely be found?

A. bark
B. frog
C. leaf

D. mushroom

2003, Science and Technology/Engineering - Grade 8
Question # 38: Open-Response
The following structures are found in both plant and animal cells. (LS #3)

e Nucleus

e Chromosomes
e Cell membrane
e Cytoplasm

e Mitochondria

a. Pick two of the above structures and describe their functions.
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b. Name two additional cell parts found in plants but not in animals. Describe
one function of each of these plant structures.
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Massachusetts Science and Technology/Engineering Standards

LSS #4 Recognize that within cells, any of the basic functions of organisms (e.g.,
extracting energy from food and getting rid of waste) are carried out. The way in
which cells function is similar in all living organisms.

MCAS item analysis (What do students need to be able to do?)

% Cell function is similar in all living organisms

2009, Science and Technology/Engineering - Grade 8
Question 12: Multiple-Choice

How is a skin cell from a mouse similar to an amoeba? (LS #4)

A. Both need energy.
B. Both have cell walls.
C. Both move with pseudopodia.

D. Both consume carbon dioxide.
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Massachusetts Science and Technology/Engineering Standards

LSS #5 Describe the hierarchical organization of multi-cellular organisms from
cells to tissues to organs to systems o organisms.

MCAS item analysis (What do students need to be able to do?)

®

% Know the organizational hierarchy of multi-cellular organisms (cells to
tissues to organs to organ systems to organisms)

Activity:

Organizational Hierarchy of Organisms

come together to form

come together to form

come together to form

come together to form
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2008, Science and Technology/Engineering - Grade 8
Question # 12: Multiple-Choice

The numbered drawings below show the organization within a multi-cellular organism
from simple to complex. (LS #5)

Simple

' 3

Y
Complex

Which of these numbered drawings represents a tissue?

Al

2003, Science and Technology/Engineering - Grade 8
Question #10: Multiple-Choice

Which of the following correctly lists the organizational hierarchy of organisms
from simplest to most complex? (LS #5)
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A. cells, organs, tissues, organ systems, organisms
B. cells, tissues, organs, organ systems, organisms
C. tissues, cells, organs, organ systems, organisms

D. tissues, organs, cells, organ systems, organisms
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Massachusetts Science and Technology/Engineering Standards

LSS #6 Identify the general functions of the major systems of the human body
(digestions, respiration, reproduction, circulation, excretion, protection from
disease, and movement, control, and coordination) and describe ways that these
systems interact with each other.

MCAS item analysis (what do students need to be able to do?)

% Know the functions of the major systems of the human body

% Be able to describe ways that the major systems of the human body
interact with each other

% Know that gas exchange is a process of the respiratory system

Suggested Activities:

a. On-line activity Body Systems - Match the Systems and Functions
http://www.quia.com/cm/123884.htmI?AP_rand=308245036

b. Life Cycle - Human Biology (5A) Pre Lab (Human Body Slide Show)
http://www.mshucleus.org/membership/html/k-

6/lc/humanbio/4/lchb4 la.himl

Released MCAS Questions:

2007, Science and Technology/Engineering - Grade 8

Question #30: Multiple-Choice

In the human body, which system functions primarily to defend the body against
disease? (LS #6)

A. digestive
B. immune

C. nervous
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D. respiratory

86



2009, Science and Technology/Engineering - Grade 8
Question # 15: Multiple-Choice
The diagram below shows a major system of the human body. (LS #6)

Which of the following best describes the function of this system?

A. absorbing nutrients from food
B. protecting the body from infection
C. exchanging gases with the environment

D. responding to stimuli in the environment
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Massachusetts Science and Technology/Engineering Standards

LSS #7 Recognize that every organism requires a set of instructions that specifies
its traits. These instructions are stored in the organism's chromosomes. Heredity is
the passage of these instructions from one generation to another.

MCAS item analysis (What do students need to be able to do?)

% Recognize dominant and recessive traits (alleles) are carried on
chromosomes

% Know that genetic instruction is carried on chromosomes

% Know that chromosomes are stored in the nucleus of a cell

Suggested Activity:

0 Genetics with a Smile http://sciencespot.net/Media/gen_smilewkst1.pdf
Ask students to write about how their "Smiley Faces" are similar to each

parent.

2009, Science and Technology/Engineering - Grade 8

Question # 14: Multiple-Choice

The cows in a rancher’s herd of cattle have been selectively bred to produce milk.
Which of the following will cause the next generation of cows to receive the trait
for producing large quantities of milk? (LS #7)

A. nutrients in the cows' food
B. essential minerals in the cows’ water
C. electrical impulses in the cows’ brains

D. information in the cows' chromosomes

2008, Science and Technology/Engineering - Grade 8
Question 31: Multiple-Choice

Which of the following best describes the purpose of the chromosomes in the
nucleus of a cell? (LS #7)
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. to store the genetic instructions needed
to specify traits

. to release energy by breaking down
food molecules

. to transport nutrients into and
out of the cell

. to protect the cells from
microorganisms
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LSS #8 Recognize that hereditary information is contained in genes located in the
chromosomes of each cell. A human cell contains about 30,000 different genes on
23 different chromosomes.

MCAS item analysis (what do students need to be able to do?)

% Know that Humans have 23 pairs of chromosomes

7

% Know that genes are located on chromosomes

2007, Science and Technology/Engineering - Grade 8
Question # 26: Multiple-Choice

Which of the following best describes the number of chromosomes in a normal
human liver cell? (LS #8)

A. 23 pairs of chromosomes
B. 46 different types of chromosomes

C. 46 male chromosomes and
46 female chromosomes

D. 23 original chromosomes and
23 duplicate chromosomes

2006, Science and Technology/Engineering - Grade 8
Question # 8: Multiple-Choice

Q. The diagram below shows the chromosomes from a cell after they were
photographed under a microscope. (LS #8)

Which of the following questions may best be answered by studying an organism'’s
chromosomes?
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A. What sex is the organism?
B. Is the organism endangered?
C. Where is the organism's ecosystem?

D. How does the organism obtain its food?
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LSS #9 Compare sexual reproduction (offspring inherit half of their genes from
each parent) with asexual reproduction (offspring is an identical copy of the
parent’s cell).

MCAS item analysis (what do students need to be able to do?)

% Recognize that sexual reproduction involves genetic material
contributed by two parent cells

% Know that some organisms can make exact copies of themselves by a
process called asexual reproduction

% Know that when an egg and a sperm combine the result is of fspring

that differ from the parents

2006, Science and Technology/Engineering - Grade 8
Question # 34: Multiple-Choice

Spirogyra are green algae that can reproduce sexually. Which of the following
features identifies reproduction in Spirogyra as sexual reproduction? (LSS #9)

A. The cells of parent algae have nuclei.

B. Each offspring contains chloroplasts.

C. Several offspring may be produced at once.

D. Genetic material is contributed by two parent cells.

2003, Science and Technology/Engineering - Grade 8

Question # 32: Multiple-Choice

Single-celled organisms can reproduce and create cells exactly like themselves
without combining genes from two different parent cells. When they do this, they
use a type of (LSS #9)

A. asexual reproduction
B. gamete formation
C. Natural selection

D. Sexual reproduction
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Massachusetts Science and Technology/Engineering Standards

LSS #10 Give examples of ways in which genetic variation and environmental
factors are causes of evolution and the diversity of organisms.

MCAS item analysis (what do students need to be able to do?)
% Know that environmental factors have impacted the survival of
species

% Understand that sexual reproduction produces greater genetic
variety of offspring than asexual reproduction

2007, Science and Technology/Engineering - Grade 8

Question # 8: Multiple-Choice

Q. Which of the following is the primary advantage of sexual reproduction when
compared to asexual reproduction? (LS # 10)

A. There is a greater number of offspring.
B. There is more food available to offspring.
C. There is greater genetic variety in offspring.

D. There is a longer development time for of fspring.
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2006, Science and Technology/Engineering - Grade 8

Question # 32: Multiple-Choice

About 300 million years ago, the land of Earth was in a single mass known as
Pangaea, as shown in Figure A. About 150 million years ago, Pangaea broke up into
the land masses shown in Figure B. (LS #10)

]
|/

pangacd

300 million years ago 150 million years ago
Figure A Figure B

Based on the diagrams, which of the following were more likely to survive on
continent X after the breakup of Pangaea than before it broke apart?

A. organisms that lived in fresh water
B. organisms that required warm conditions
C. organisms that hibernated for long periods

D. organisms that traveled great distances during migrations
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LSS #11 Recognize that evidence drawn from geology, fossils, and comparative
anatomy provides the basis of the theory of evolution.

MCAS item analysis (what do students need to be able to do?)

% Understand that similar bone structures in different types of animals
suggest they evolved from a common ancestor

< Understand that similar looking embryos from different types of
animals suggest they evolved from a common ancestor

2009, Science and Technology/Engineering - Grade 8
Question #11: Multiple-Choice

Comparing the skeletons of which of the following fish would best show the
evolution of a fish species? (LS # 11)

A. a male fish and a female fish that could produce offspring

B. the same fish just before it received a cut and after it healed
C. a fish that lived recently and a fish that lived a long time ago
D. the same fish just after it hatched and when it was full-grown

2008, Science and Technology/Engineering - Grade 8
Question #36: Multiple-Choice
Q. The drawings below show a furtle embryo and a chicken embryo. (LS #11)

Turtle Chicken

Which of the following statements is supported by the similarities between
these embryos?
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A. The turtle is more advanced than the chicken.
B. The chicken has more offspring than the turtle.
C. The turtle and the chicken are similar as adults.

D. The chicken and the turtle share a common ancestor.

LSS #12 Relate the extinction of species to a mismatch of adaptation and the
environment.

MCAS item analysis (what do students need to be able to do?)

% Recognize that over hunting by humans may cause extinction of a
species

2004, Science and Technology/Engineering - Grade 8

Question #22: Multiple-Choice

Q. The heath hen, an extinct small wild fowl, was a relative of the prairie chicken.
Which of the following most likely caused extinction of the heath hen? (LS #12)

A. overhunting
B. stable climate
C. plentiful food supply

D. abundant nesting sites
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Massachusetts Science and Technology/Engineering Standard

LSS # 13. Give examples of ways in which organisms interact and have different
functions within an ecosystem that enable the ecosystem to survive.

MCAS item analysis (What do students need to be able to do?)

v' Identify characteristics of an ecosystem based on graphical data (read and
interpret a graph)
v" Recognize symbiotic and parasitic relationships
v' Describe ways that organisms help other organisms survive and grow
2007, Science and Technology/Engineering - Grade 8

Question #32: Multiple-Choice

Lichens are symbiotic organisms made of green algae and fungi. What do the green
algae supply to the fungi in this symbiotic relationship? (LS #13)

A. carbon dioxide
B. food
C. protection

D. water
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2006, Science and Technology/Engineering - Grade 8

Question #11: Multiple-Choice

The praying mantis is a predatory insect that often eats moths. The graph below
shows the relative numbers of two species of moths over 12 weeks after the
introduction of the predatory praying mantis. (LS #13)

A
10,000 -
£
=
e
2 Moth
£ 5.000 + Species A
-
Moth ¥
Species B
0 | >
& 12

Time (weeks)
What characteristic of this ecosystem is best indicated from this graph?
A. Species B was preferred as food over species A.
B. Species B may replace species A in this environment.
C. Species B will reproduce more rapidly than species A.

D. Species B was more abundant at the beginning of this time period than species A.
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2008,

Science and Technology/Engineering - Grade 8

Question #39: Open-Response

A forest ecosystem in New Hampshire contains a large area where berry plants grow

naturally. The berry plants help some organisms in the forest survive and grow. Other

organisms in the forest help the berry plants survive and grow.

(LS #13)

a. Describe two different ways that the berry plants help some organisms in the
forest survive and grow.

b. Describe two different ways that other organisms in the forest help the berry
plants survive and grow.

Scoring Guide and Sample Student Work

Scor Description
e
4 | The response demonstrates a thorough understanding of how organisms

interact in an ecosystem. The response clearly describes two different

4 |ways that the berry plants help some organisms in the forest survive and
grow. The response clearly describes two different ways that other
organisms in the forest help the berry plants survive and grow.

3 | The response demonstrates a general understanding of how organisms
intferact in an ecosystem.

2 |The response demonstrates a limited understanding of how organisms
intferact in an ecosystem.

1 | The response demonstrates a minimal understanding of how organisms

intferact in an ecosystem.
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1o

The response is incorrect or contains some correct work that is
irrelevant to the skill or concept being measured.

Note: There are 2 sample student responses for Score Point 4.
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Massachusetts Science and Technology/Engineering Standards

LSS # 14. Explain the roles and relationships among producers, consumers, and
decomposers in the process of energy transfer in a food web.

MCAS item analysis (What do students need to be able to do?)

v' Explain the role of each organism in an ecosystem

v' Identify producers, consumers, and decomposers and explain why they would
be classified that way

v Read and interpret a food web diagram for the following: producer,

consumer, decomposer, effects of elimination of an organism

Understand and /or explain how elimination of one organism affects the

population of other organisms in a food web

Draw a food chain or food web from a list of organisms in an environment

Identify which organisms have the greatest or least impact on ecosystems

Understand and draw “arrows” in a food web as the direction of energy flow

Identify organisms that produce energy from sunlight

\

ANEANER NI
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Activity: Students will work in small groups to respond to the following questions.

The diagram below shows a food web. (LS #14)

grasshopper

iqllil'ﬂ.'
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Members of this forest community get materials they need to survive from the
ecosystem. These materials are constantly being recycled.

a. Explain the role of grass in this food web, and include in your response why
it is at the bottom of the web.

b. What is the role of the grasshopper in this food web?
Explain what would happen to the population of snakes if the rabbits were
suddenly removed from this ecosystem.

d. Explain what would happen to the grasshopper population if the insect-eating
birds were suddenly removed from this ecosystem.
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2008, Science and Technology/Engineering - Grade 8
Question #27: Multiple-Choice
Which of the following organisms produces energy from sunlight? (LS #14)

A. worm
B. rabbit
C. hawk

D. grass

2005, Science and Technology/Engineering - Grade 8

Question #26: Multiple-Choice

The population of which of the following organisms would most likely decline if
small animals like rats, rabbits, and snakes were eliminated from an ecosystem? (LS
#14)

A. earthworms
B. grasses
C. hawks

D. mushrooms
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Massachusetts Science and Technology/Engineering Standards

LSS #15. Explain how dead plants and animals are broken down by other living
organisms and how this process contributes to the system as a whole.

MCAS item analysis (what do students need to be able to do)

v' Identify organism responsible for decomposition

v' Identify and match a role to an organism

v" Identify and match a description to a role

v' Explain how removal of decomposers affect an ecosystem

Suggested Activity:

o This video segment from Interactive NOVA: "Earth" describes the role of
decomposers in the living world.
http://www.teachersdomain.org/resource/tdc02.sci.life.oate.decompose/

2005, Science and Technology/Engineering - Grade 8

Question #21: Multiple-Choice

Lightning from a thunderstorm strikes a tree that falls to the forest floor and
dies. During the next few years the dead tree undergoes many changes. (LS # 15)

What organisms are most likely responsible for the biological and chemical changes
to the tree?

A. consumers
B. decomposers
C. predators

D. producers

2005, Science and Technology/Engineering - Grade 8

Question #21: Multiple-Choice

Which of the following best describes a role of mushrooms in ecosystems? (LS
#15)
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A. capturing energy from sunlight
B. consuming living plant material
C. taking energy from animal hosts

D. breaking down dead plant material

2008, Science and Technology/Engineering - Grade 8

Question #17: Multiple-Choice

The complete removal of decomposers from an ecosystem will have the greatest
effect on which of the following? (LS #15)

A. the spread of disease
B. the availability of water
C. the recycling of nutrients

D. the distribution of organisms
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Massachusetts Science and Technology/Engineering Standards

LSS # 16. Recognize that producers (plants that contain chlorophyll) use the
energy from sunlight to make sugars from carbon dioxide and water through a
process called photosynthesis. This food can be used immediately, stored for later
use, or used by other organisms.

2009, Science and Technology/Engineering - Grade 8
Question #17: Multiple-Choice

Which of the following materials are direct products of photosynthesis?

A. fats and starches
B. oxygen and sugar
C. proteins and amino acids

D. carbon dioxide and water

2007, Science and Technology/Engineering - Grade 8
Question #2: Multiple-Choice

Which of the following groups of organisms uses sunlight to convert
carbon dioxide and water into sugar and oxygen?

A. carnivores
B. decomposers
C. herbivores

D. producers

2006, Science and Technology/Engineering - Grade 8
Question #31: Multiple-Choice

Students are studying the process of photosynthesis in plants. Which of the
following is a product of photosynthesis?
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. carbon dioxide

. hitrogen

. sodium chloride

. sugar
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Massachusetts Science and Technology/Engineering Standards

LSS #17. Identify ways in which ecosystems have changed throughout geologic
time in response to physical conditions, interactions among organisms, and the
actions of humans. Describe how changes may be catastrophes such as volcanic
eruptions or ice storms.

2005, Science and Technology/Engineering - Grade 8
Question 6: Multiple-Choice

Fossilized coral reefs, fish, and other warm water marine creatures have been
found in mountainous regions of New England. Which of the following best explains
how this could have occurred? (LS #17)

A. The climate and geology of this area have changed over time.
B. These creatures were better adapted to cold climates at one time.
C. The process of fossilization greatly changed the original material.

D. Scavengers carried the remains of these creatures to higher regions.

LSS #18 Recognize that biological evolution accounts for the diversity of species
developed through gradual processes over many generations.

MCAS item analysis (what do students need to be able to do?)

% Recognize that the fossil record has shown that animals have
gradually changed over time
% Recognize that all living things have evolved from common ancestors
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2005, Science and Technology/Engineering - Grade 8

Question #8: Multiple-Choice

The diagram below represents part of the horse fossil record from three time
periods. It includes illustrations of the hooves and teeth of horses from each time
period. (LS #18)

Eocene Miocene
r
— _/]h ". |

i & rﬁ\‘q

Hoof Tooth Hoof Tooth Tmz:lh

Which of the following statements is best supported by the horse fossil record?

A. The horse has been a carnivore.
B. The horse has changed over time.
C. The horse has many common ancestors.

D. The horse has lived in the same ecosystem.
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2008, Science and Technology/Engineering - Grade 8

Question #8: Multiple-Choice

Q. The diagram below shows the evolutionary relationship of several primates. (LS
#18)

Lemur Spider monkey Baboon Gorilla Chimpanzee

Primate ancestor

Based on the diagram, which of the following statements is frue?

A. Lemurs were the most recent to evolve.

B. Gorillas evolved directly from chimpanzees.

C. Spider monkeys and lemurs evolved at the same time.
D. Gorillas and baboons evolved from a common ancestor.
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MCAS Review (Teacher's Edition)
8™ Grade Physical Science

Massachusetts Science and Technology/Engineering Standards
PSS # 1 Differentiate between weight and mass, recognizing that weight is the
amount of gravitational pull on an object.
MCAS item analysis (What do students need to be able to do?)
% Know how the weight of an object changes when it is moved from Earth to
the Moon
% Know that the mass of an object is the same when it is moved from Earth to
the Moon
% Know that gravitational force depends on the size of a planet or object

Released MCAS questions:

2005, Science and Technology/Engineering - Grade 8

Question #25: Multiple-Choice

On Earth, Johanna weighs 100 Ibs. She calculated what her weight would be at
several other locations in the solar system. The results are shown in the table
below. (PS #1)

Location in Weight
Solar System (Ibs.)
Venus 90
Earth 100
Moon 16
Mars 40
Jupiter 260

Which of the following statements is best supported by the information in the
table?

A. Venus has more gravitational force than Earth.
B. Mars has less gravitational force than the Moon.
C. Earth has four times the gravitational force of Mars.

D. Jupiter has more than twice the gravitational force of Earth.
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2009, Science and Technology/Engineering - Grade 8

Question #1: Multiple-Choice

If asolid object is taken from Earth far into space, which of the following
measurements of the object will change most? (PS #1)

A. density
B. mass

C. volume
D. weight

Massachusetts Science and Technology/Engineering Standards

PSS #2 Differentiate between volume and mass. Define density.

MCAS item analysis (What do students need to be able to do?)

Know what kind of instrument to use to measure mass and volume

Know how to use water displacement to measure the volume of an irregular
shaped object

% Know how to calculate density

% Know the density of water

R/

0.0
R/
0.0

2006, Science and Technology/Engineering - Grade 8

Question #32: Multiple-Choice

Which of the following instruments is best to use to measure the volume of a small
irregularly shaped solid? (PS #2)

— 150

— 200

= 150

— 100
5

—_—

Graduated cylinder
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Thermometer

2008, Science and Technology/Engineering - Grade 8
Question 38: Open-Response

Jorge was given the cube shown below and asked to determine the density of the
cube. The material that the cube is made from is unknown. (PS #2)

a. Identify the two properties of the cube that must be known in order for Jorge
to determine the density of the cube.

b. Describe how Jorge could measure each of the properties of the cube you

identified in part (a). Be sure to identify any fools Jorge would use and describe
how he would use them.

c. Explain how the measurements you described in part (b) can be used to
determine the density of the cube.
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Scoring Guide and Sample Student Work

Score

Description

I

The response demonstrates a thorough understanding of how to
differentiate between volume and mass, and how to define density. The

4 |response identifies the two properties of the cube that must be known in
order to determine its density. The response clearly describes how to
measure these properties and explains how the measurements can be
used to determine the density of the cube.

3 | The response demonstrates a general understanding of how to
differentiate between volume and mass, and how to define density.

2 | The response demonstrates a limited understanding of how to
differentiate between volume and mass, and how to define density.

1 |The response demonstrates a minimal understanding of how to
differentiate between volume and mass, and how to define density.

0 |The response is incorrect or contains some correct work that is

irrelevant to the skill or concept being measured.

Note: There are 2 sample student responses for Score Point 4.
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Massachusetts Science and Technology/Engineering Standards
PSS #3 Recognize that the measurement of volume and mass requires
understanding of the sensitivity of measurement tools (e.g., rulers, graduated
cylinders, balances) and knowledge and appropriate use of significant digits.
MCAS item analysis (What do students need to be able to do?)

% Know the sensitivity of measurement tools (e.g., rulers, graduated cylinders,

balances)
% Know which instrument to use to measure volume and mass

Suggested Activities:
a. Students should practice measuring using cylinders, balances, etc.
b. Students should find the density of various solids and liquids.

2006, Science and Technology/Engineering - Grade 8
Question #3: Multiple-Choice
The drawing below shows part of a graduated cylinder containing liquid. (PS #3)

i

=]
=

?

Based on the sensitivity of the graduated cylinder, what is the volume of the liquid?

A. 705 mL
B. 73.0mL
C. 76.7mL
D. 87.0 mL

2008, Science and Technology/Engineering - Grade 8

Question 21: Multiple-Choice

New carpet is being measured for a room that is 5.5 m by 4.6 m. On a measuring
tape, what is the smallest unit that is necessary to measure the room accurately
for the carpet?

A. millimeters

B. centimeters
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C. meters

D. kilometers

Massachusetts Science and Technology/Engineering Standards
PSS #4 Explain and give examples of how mass is conserved in a closed system.
MCAS item analysis (What do students need to be able to do?)
% Know that the total mass of a closed system is constant
% Changing the state of matter of water inside a closed container does not
change the mass of the water
% Recognize a model of a chemical reaction that represents the law of
conservation of mass

Suggested Activity:

a. Demonstration: Put some vinegar in a flash, put some baking soda in a
balloon, attach the balloon to the flask being careful not to add the baking
soda. Mass everything before the reaction. Next, add the contents of the
balloon to the flask. (Hopefully) Carbon Dioxide gas will be produced and
blow up the balloon. Mass everything after the reaction. There should be
no change in mass.
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Released MCAS Questions:

2009, Science and Technology/Engineering - Grade 8

Question #16: Multiple-Choice

The picture below shows a demonstration of water changing from the liquid phase
to the gas phase as it boils in a beaker. (PS #4)

Which of the following statements explains why this demonstration cannot be used
to prove that matter is conserved during a change of phase?

The change of phase is incomplete.
Water is changing both phase and temperature.

Water in the gas phase is lighter than liquid water.

o5 w >

The change of phase is taking place in an open system.
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2006, Science and Technology/Engineering - Grade 8

Question 32: Multiple-Choice

The diagram below shows a balance being used to measure a burning candle in a
sealed glass ball before and after the burning is complete. (PS #4)

ah

Before

As the candle burns, the size of the candle decreases, but the reading on the
balance does not change. Which of the following is demonstrated by this
experiment?

A. The total mass of the system is constant.
B. Energy is converted to mass when the candle is burned.
C. Smoke particles have more mass than molecules of candle wax.

D. Kinetic energy is converted fo potential energy when the candle is burned.
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2007, Science and Technology/Engineering - Grade 8

Question #3: Multiple-Choice

The law of conservation of mass can be demonstrated by a chemical reaction.
Which of the following models of a chemical reaction best represents the law of
conservation of mass? (PS #4)

A.

Massachusetts Science and Technology/Engineering Standards

PSS #5. Recognize that there are more than 100 elements that combine in a

multitude of ways to produce compounds that make up all of the living and nonliving

things that we encounter.

MCAS item analysis (What do students need to be able to do?)

% Recognize the symbols used to represent elements

> Know that molecules are made of atoms

» Recognize that compounds are made of two elements that are chemically
combined

% Recognize models that represent compounds

L)

DS

DS

Suggested Activity:
a. Students build 3-D models of atoms/ molecules using beads, foam,
food, etc.
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2008, Science and Technology/Engineering - Grade 8
Question #5: Multiple-Choice
Which of the following is formed when two elements combine chemically? (LS #5)

A. an atom

B. a compound
C. an electron
D

. a mixture

2009, Science and Technology/Engineering - Grade 8

Question #10: Multiple-Choice

The table below shows the number of each kind of atom that makes up one molecule
of the compounds sucrose and ethanol. (LS #5)

Number of Atoms per Molecule

Compound

Carbon Oxygen |Hydrogen

sucrose 12 11 22

ethanol 2 1 6

Which of the following is the same for both compounds?
A. the mass of each molecule

B. the length of each molecule
C. the types of atoms in each molecule

D. the number of atoms in each molecule
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Massachusetts Science and Technology/Engineering Standards
PSS #6. Differentiate between an atom (the smallest unit of an element that
maintains the characteristics of that element) and a molecule (the smallest unit of
a compound that maintains the characteristics of that compound).
MCAS item analysis (What do students need to be able to do?)
% Know that the smallest part of an element that still has properties of that
element is an atom

2007, Science and Technology/Engineering - Grade 8

Question 31: Multiple-Choice

What is the smallest unit of an element that still has the properties of that
element? (LS #6)

A. an atom

B. a compound
C. an electron
D

. a molecule
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Massachusetts Science and Technology/Engineering Standards
PSS #7. Give basic examples of elements and compounds.
MCAS item analysis (What do students need to be able to do?)
% Recognize that sugar is a compound
% Recognize that water is a compound
% Recognize that ball-and-stick models are used to represent compounds
% Recognize some of the most common elements found on Earth

2006, Science and Technology/Engineering - Grade 8

Question #30: Multiple-Choice

Below are four ball-and-stick models representing compounds. Which of these
models best represents ammonia (NH3)? (LS #7)

2008, Science and Technology/Engineering - Grade 8

Question 28: Multiple-Choice

Sugar is composed of carbon, hydrogen, and oxygen. Sugar is an example of
which of the following? (LS #7)

A. an atom
B. a compound
C. an electron

D. a mixture
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Massachusetts Science and Technology/Engineering Standards
PSS #8. Differentiate between mixtures and pure substances.
MCAS item analysis (What do students need to be able to do?)
% Recognize that a pure substance cannot be broken down into simpler
substances
% Recognize that water from the ocean is a mixture of salt and water
% Recognize that air is a mixtures of gases

.0

.0

Suggested Activity:
a. Put out samples of mixtures and pure substances. Have students work
together to determine which substances are mixtures and/or pure
substances.

2005, Science and Technology/Engineering - Grade 8

Question 15: Multiple-Choice

Sulfur (S), oxygen (O.), water (H.0O), and sodium chloride (NaCl) are all examples of
pure substances. Which of the following describes all pure substances? (LS #8)

A. A pure substance consists of only one type of element.
B. A pure substance has a definite chemical composition.
C. A pure substance cannot be broken down into simpler substances.

D. A pure substance is normally found as a solid at room temperature.

2007, Science and Technology/Engineering - Grade 8
Question 15: Multiple-Choice
Which of the following substances can be separated into several elements?

A. nitrogen
B. zinc
C. air

D. aluminum
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Massachusetts Science and Technology/Engineering Standards
PSS #9. Recognize that a substance (element or compound) has a melting point and
a boiling point, both of which are independent of the amount of the sample.
MCAS item analysis (What do students need to be able to do?)
< Recognize that different amounts of a pure substance have the same boiling
and melting point

Suggested Activity:
a. Demonstration. Boil some water. Discuss with students the difference
between boiling and melting points.

2005, Science and Technology/Engineering - Grade 8
Question #14: Multiple-Choice
If 1 kg of the compound toluene melts at -95°C, then 500 g of toluene will (PS #8)

melt at -47.5°C.
melt at -95°C.
boil at 95°C.
boil at 47.5°C.

o 0 w >

2006, Science and Technology/Engineering - Grade 8
Question 28: Multiple-Choice
The two beakers below contain pure water. (PS #8)

Which of the following properties is the same for both of these samples?

mass
weight

volume

o o w >

boiling point
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Massachusetts Science and Technology/Engineering Standards
PSS #10 Differentiate between physical changes and chemical changes.
MCAS item analysis (What do students need to be able to do?)

% Students must be able to differentiate between physical and chemical

changes

Suggested Activity:
a. Teacher should demonstrate several physical and chemical changes.

2007, Science and Technology/Engineering - Grade 8
Question 29: Multiple-Choice
Which of the following is a characteristic of all chemical changes?

A. A different state of matter is produced.
B. Some mass is converted to energy.
C. Some form of light is given off.

D. A new material is formed.

2005, Science and Technology/Engineering - Grade 8
Question 4: Multiple-Choice
Which of the following is an example of a physical change?

A. lighting a match
B. breaking a glass
C. burning of gasoline

D. rusting of iron

2006, Science and Technology/Engineering - Grade 8
Question #38: Open-Response
A science class is studying physical and chemical changes. (PS #10)

The teacher puts a beaker of water onto a hot plate and heats it until bubbles appear.
a. Classify this as a physical or chemical change. Explain your reasoning using specific
details.

The teacher puts a sugar cube into a container of warm water. Eventually the sugar cube is
no longer visible.

b. Classify this as a physical or chemical change. Explain your reasoning using specific
details.

The teacher pours vinegar into a small container of baking soda. The combined substances
begin to fizz and bubble as a gas is released.
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c. Classify this as a physical or chemical change. Explain your reasoning using specific
details.

Massachusetts Science and Technology/Engineering Standards
PSS # 11. Explain and give examples of how the motion of an object can be
described by its position, direction of motion, and speed.
MCAS item analysis (What do students need to be able to do?)
% Be able to tell the cardinal directions using a compass rose
% Know how to calculate speed
% Know how to calculate average speed
% Know how to calculate time it takes to travel a specific distance given speed

Suggested Activity:
a. Design a speed challenge for students
b. Review pendulum activity
c. Review air trolleys

2007, Science and Technology/Engineering - Grade 8

Question 22: Multiple-Choice

An escalator at a shopping mall is 10 m long and moves at a constant speed of 0.5
m/s. If José steps onto the escalator at the bottom while it is moving, how long will
it take him to travel the 10 m?

A.5s
B. 10s
C. 155
D. 20s
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2005, Science and Technology/Engineering - Grade 8

Question #11: Multiple-Choice

The diagram below shows the path of a jet from Washington, D.C. to Dallas, TX. (PS
#11)

CANADA e =~

MEXICO
PACIFIC
OCEAN

The trip takes approximately 2 hours and covers approximately 1900 km. Which of
the following best describes the speed and direction of the jet's flight?

A. 475 km/h southwest
B. 950 km/h southwest
C. 1900 km/h southwest
D. 3800 km/h southwest

Massachusetts Science and Technology/Engineering Standards

PSS #12. Graph and interpret distance vs. time graphs for constant speed.

MCAS item analysis (What do students need to be able to do?)

% Know how to interpret a graph of distance versus time

» Recognize graphs that represent constant speed

Interpret distance versus time graph for constant speed

Interpret distance versus time graph for time that an object was moving the

fastest or slowest
Interpret distance versus time graph for rate of speed at different times
> Be able to extrapolate data from a graph
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2006, Science and Technology/Engineering - Grade 8
Question #6: Multiple-Choice
The graph below relates distance to time for a rolling ball. (LS #12)

A
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 J

0 1 2 3 4 3
Time (s)

What is the average speed of the ball?

A. 2m/s
B. 6m/s
C. 8m/s
D. 72 m/s

Massachusetts Science and Technology/Engineering Standards
PSS #13. Differentiate between potential and kinetic energy. Identify situations
where kinetic energy is transformed into potential energy and vice versa.

MCAS item analysis (What do students need to be able to do?)
% Know the difference between potential and kinetic energy
% Recognize situations where kinetic energy is transformed infto potential

energy
% Recognize situations where potential energy is transformed into kinetic

energy
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2007, Science and Technology/Engineering - Grade 8

Question #34: Multiple-Choice

The diagram below shows some positions in the path of a pendulum swinging from a
fixed point called a fulcrum. (PS #13)

4— Fulerum

Smrt\

— ___.«?" .
PO 3
2

The pendulum is raised to the start position and released. At which two numbered
positions is the potential energy of the pendulum most likely the same?

A. position 1 and position 3
B. position 1 and position 4
C. position 2 and position 3
D. position 2 and position 4
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2005, Science and Technology/Engineering - Grade 8
Question #9: Multiple-Choice

The diagram below represents a diver's motion from the top of a high diving board
into a pool of water. (PS #13)

At which labeled point does the diver have the least potential energy?

Al

142



Massachusetts Science and Technology/Engineering Standards
PSS #14. Recognize that heat is a form of energy and that temperature change
results from adding or taking away heat from a system.

2008, Science and Technology/Engineering - Grade 8

Question #32: Multiple-Choice

A pot of cold water was heated on a stove until the water boiled. Which of
the following best explains why the water was able to boil? (PS #14)

A. The hot stove absorbed cold from the pot.
B. The cold water absorbed heat from the pot.
C. The hot stove gave off heat to the surrounding air.

D. The cold water gave off cold to the surrounding air.

2005, Science and Technology/Engineering - Grade 8

Question #28: Multiple-Choice

Four containers of water with different temperatures are placed on a table as
shown below. The temperature of the room is 25°C. (PS #14 & 16)

After four hours, which beaker of water will have exchanged the most heat energy
with the environment?

AW
B. X
C. VY
D. Z
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Massachusetts Science and Technology/Engineering Standards
PSS #15. Explain the effect of heat on particle motion through a description of
what happens to particles during a change in phase.

2007, Science and Technology/Engineering - Grade 8
Question #38: Open-Response

Q. The diagram below shows a model in an open container. The model represents the
arrangement of particles of matter in a solid phase. (PS #15)

Solid

a. Draw a diagram showing the arrangement of these particles in a liquid phase.
Explain why the particles have this arrangement. Be sure o describe the energy
of the particles.

b. Draw a diagram showing the arrangement of these particles in a gas phase.
Explain why the particles have this arrangement. Be sure to describe the energy
of the particles

144



Scoring Guide and Sample Student Work

Score Description

4 | The response demonstrates a thorough understanding of the effect of
heat on particle motion. The response draws an accurate diagram showing

4 |the arrangement of the particles in a liquid phase and correctly explains
why the particles have this arrangement. The response also draws an
accurate diagram showing the arrangement of the particles in a gas
phase and correctly explains why the particles have this arrangement.

3 | The response demonstrates a general understanding of the effect of
heat on particle motion.

2 | The response demonstrates a limited understanding of the effect of
heat on particle motion.

1 | The response demonstrates a minimal understanding of the effect of
heat on particle motion.

0 |The response is incorrect or contains some correct work that is
irrelevant to the skill or concept being measured.

Note: There are 2 sample student responses for Score Point 4.
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Massachusetts Science and Technology/Engineering Standards
PSS #16. Give examples of how heat moves in predictable ways, moving from
warmer objects to cooler ones until they reach equilibrium.

2008, Science and Technology/Engineering - Grade 8

Question 29: Multiple-Choice

The surface of a heated metal object measures 120°C. It is dropped into a
bucket filled with water measuring 10°C.

Which of the following is most likely to occur?

A. Both the water and metal will adjust to the same temperature
below 10°C.

B. The water and metal will adjust to different temperatures
above 120°C.

C. The water will remain the same temperature, but the metal will
cool to 10°C.

D. The water and metal will adjust fo the same temperature
between 10°C and 120°C.

2009, Science and Technology/Engineering - Grade 8

Question #13: Multiple-Choice

During an investigation, Steven filled two cups with the same amount of water and
placed them in a 20°C room for 30 minutes. Cup 1 was filled with 5°C water. Cup 2
was filled with 35°C water. The diagram below shows the temperatures of the cups
at the beginning of the investigation. (PS #16)

20°C room temperature

— —

5°C 35°C
Cup 1 Cup 2

Which of the following graphs shows how the temperatures of the two cups of
water most likely changed over 30 minutes?
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Technology/Engineering Standards

MCAS Review

1. Materials, Tools, and Machines

Central Concept. Appropriate materials, tools, and machines enable us to solve
problems, invent, and construct.

TE #1.1 Given a design task, identify appropriate materials (e.g., wood,
paper, plastic, aggregates, ceramics, metals, solvents, adhesives) based
on specific properties and characteristics (e.g., strength, hardness, and
flexibility).

2006, Science and Technology/Engineering - Grade 8
Question 5: Multiple-Choice

The illustration below shows a cloth banner made to advertise a county fair.

| 50 >|
COUNTY FAIR 1%.
September 46 ¥

This sign will be hung across the main street of a town between two metal utility
poles. Which of the following materials would be the best to use to attach the sign
to the poles?

A. nails
B. ropes
C. staples

D. tape

2007, Science and Technology/Engineering - Grade 8
Question 4: Multiple-Choice

A manufacturer wants fo produce a container for food storage that does not break
easily and is airtight, inexpensive, and microwave-safe. Which of the following is
the best material fo use to make the container?

A. glass
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B. metal
C. paper

D. plastic
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2005, Science and Technology/Engineering - Grade 8
Question 16: Multiple-Choice
The drawing below represents a bit used in a power drill.

Which of the following metals is most suitable for making this drill bit?

A. aluminum
B. copper
C. gold

D. steel
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2008, Science and Technology/Engineering - Grade 8

Question 19: Open-Response

The picture below shows a company's design for a nightlight. The nightlight is
designed

to plug into an electrical outlet. The nightlight is also designed to turn on
automatically

when it is dark and to turn of f when it is light.

Cover —
«—Light bulb
Light —- <— Plug
Sensor '
Base

a. Name two different materials that could be used in the nightlight. Identify
a part of the nightlight that each material could be used to make.

b. For each material that you named in part (a), describe one property of that
material that makes it appropriate to be used tfo make the part you
identified.
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Scoring Guide and Sample Student Work

Score

Description

>

(1

The response demonstrates a thorough understanding of the appropriate
materials for a design task based on specific properties and characteristics.
The response names two different materials that could be used to make the
nightlight and identifies the part of the nightlight that each material could
be used to make. The response clearly describes one property of each
material that makes it appropriate for the part of the nightlight it could be
used to make.

Iw

The response demonstrates a general understanding of the appropriate
materials for a design task based on specific properties and characteristics.

IN

The response demonstrates a limited understanding of the appropriate
materials for a design task based on specific properties and characteristics.

=

The response demonstrates a minimal understanding of the appropriate
materials for a design task based on specific properties and characteristics.

(@)

The response is incorrect or contains some correct work that is irrelevant
to the skill or concept being measured.

Note: There are 2 sample student responses for Score Point 4.
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TE #1.2 Identify and explain appropriate measuring tools, hand tools, and
power tools used to hold, lift, carry, fasten, and separate, and explain
their safe and proper use.

2008, Science and Technology/Engineering - Grade 8
Question 2: Multiple-Choice

Which of the following tools is most useful for tightening a small mechanical
fastener?

A. chisel
B. pliers
C. saw

D. sander

TE #1.3 Identify and explain the safe and proper use of measuring tools,
hand tools, and machines (e.g., band saw, drill press, sander, hammer,
screwdriver, pliers, tape measure, screws, nails, and other mechanical
fasteners) needed to construct a prototype of an engineering design.

2005, Science and Technology/Engineering - Grade 8
Question 34: Multiple-Choice
The drawing below shows a wooden crate.
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Which of the following sets of equipment is most appropriate to design and
construct this wooden crate?

A. hammer, wrench, electric drill, sander
B. electric drill, nails, chisel, screwdriver
C. measuring tape, hand saw, nails, hammer

D. electric stapler, pliers, yardstick, screwdriver

2. Engineering Design

Central Concept. Engineering design is an iterative process that involves modeling
and optimizing to develop technological solutions to problems within given
constraints.

TE #2.1 Identify and explain the steps of the engineering design process,
i.e., identify the need or problem, research the problem, develop
possible solutions, select the best possible solution(s), construct a
prototype, test and evaluate, communicate the solution(s), and redesign.

2008, Science and Technology/Engineering - Grade 8

Question 16: Multiple-Choice

For a tfechnology project, Kyle came up with an idea to build a model bridge. He
wants his bridge to span 50 cm and to support a 1 kg object.

According to the engineering design process, which of the following should
be Kyle's next step?

A. construct prototypes of different kinds of bridges
B. research the different designs of bridges
C. gather the materials needed to build the bridge

D. make a drawing to show how to build the bridge
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TE #2.2 Demonstrate methods of representing solutions to a design
problem, e.g., sketches, orthographic projections, multiview drawings.

2006, Science and Technology/Engineering - Grade 8
Question 14: Multiple-Choice
The diagram below illustrates a step in the assembly process for a swing set.

]

--@mm ®

Lo

Which of the following is the best reason to use this type of drawing when
assembling this swing set?

A. to indicate the tools needed
B. fo warn of potential hazards
C. to increase the scale of the parts

D. to show how the parts go together

2006, Science and Technology/Engineering - Grade 8
Question 36: Multiple-Choice
The illustration below shows an architect's model of an office building.

—----- = '-=-.-1rr-= - — -_:L_;;:-.—_-_-_-.,-_-_:'- o=

Which of the following is most likely the purpose of this model?
A. to guide the drafting of the building's plans

B. fo test the strength of the construction technique
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C. to inventory the materials needed for construction

D. to show some of the characteristics of the finished structure

2005, Science and Technology/Engineering - Grade 8
Question 24: Multiple-Choice
The diagram below shows a three-dimensional object.

Front
Which of the following diagrams correctly shows an orthographic projection of this

three-dimensional object?

A.
Top
Front Side
B.
Top
Fromt Side

169



Front Side

Top

Front Side

TE #2.3 Describe and explain the purpose of a given prototype.

TE #2.4 Identify appropriate materials, tools, and machines needed to
construct a prototype of a given engineering design.

TE #2.5 Explain how such design features as size, shape, weight, function,
and cost limitations would affect the construction of a given prototype.
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TE #2.6 Identify the five elements of a universal systems model: goal,
inputs, processes, outputs, and feedback.

2006, Science and Technology/Engineering - Grade 8
Question 17: Multiple-Choice
The picture below shows an iron.

When considering an iron as an example of a system, what is the input?

A. electricity
B. temperature
C. motion on clothes

D. steam from the plate

2008, Science and Technology/Engineering - Grade 8

Question 6: Multiple-Choice

After a windstorm, Niko called the electric company to report that he had no
electricity. His phone call is an example of which of the following elements of a
universal systems model?

A. designing a process

B. generating output
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C. giving feedback

D. setfting a goal
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3. Communication Technologies
Central Concept. Ideas can be communicated though engineering drawings, written

reports, and pictures.

TE #3.1 Identify and explain the components of a communication system,
i.e., source, encoder, transmitter, receiver, decoder, storage, retrieval,
and destination.

2005, Science and Technology/Engineering - Grade 8

Question 39: Open-Response

A communication link between a Coast Guard patrol boat and its base station is
shown below.

Satellite

Base station

inot to scale)
The boat uses the satellite to communicate its position to the base station.

a.
b.
c.
d.

Explain the purpose of a decoder in a communication system.

Identify one of the decoders in this system and describe how it is used.
Explain the purpose of a transmitter in a communication system.
Identify one of the examples of a transmitter in this system. For the
transmitter you have identified, explain its specific role.
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Scoring Guide and Sample Student Work
Select a score point in the table below to view the sample student

response
Score Description
4 | The response demonstrates the student's thorough understanding of how

components of a communication system work. The response includes the
following major points:

a. A decoder takes the coded information from a received message and changes
it into a recognizable form.
b. An example of a decoder is the dish. It decodes the information from the
satellite.
OR
The equipment on the boat is a decoder. It decodes the signals from the
satellite.
OR
The base station is a decoder. It decodes the signals from the dish.
OR
The satellite is a decoder. It decodes signals sent from the boat to the dish or
from the dish to the boat.
c. A transmitter is used to send coded messages from the sender to the receiver.
d. The base station is a transmitter to send a message to the dish.
OR
The dish is a transmitter to send signals to the satellite.
OR
The satellite is a transmitter to send signals to the boat, and it can also be used
to send signals to the base station.
OR
The equipment on the boat can transmit signals to the satellite.

3 | The response demonstrates a general understanding of how components of
a communication system work.

2 | The response demonstrates a limited understanding of how components of
a communication system work.

1 |The response demonstrates a minimal understanding of how components
of a communication system work.

O |Response is incorrect or contains some correct work that is irrelevant to

the skill or concept being measured.
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2007, Science and Technology/Engineering - Grade 8

Question 13: Multiple-Choice

Which of the following identifies the primary function of a radio station tower in a
communication system?

A. decoder
B. encoder
C. receiver

D. transmitter

TE #3.2 Identify and explain the appropriate tools, machines, and
electronic devices (e.g., drawing tools, computer-aided design, and
cameras) used to produce and/or reproduce design solutions (e.g.,
engineering drawings, prototypes, and reports).

2009, Science and Technology/Engineering - Grade 8

Question 2: Multiple-Choice

Sherry is going to use her computer to draw a three-dimensional box. She wants to
be able to specify the exact dimensions and angles and to rotate the box as needed
on the screen.

Which of the following types of programs would Sherry most likely use for this
purpose?

A. word processing software
B. math spreadsheet program

C. Internet-based search engine

D. computer-aided design program

TE #3.3 Identify and compare communication technologies and systems,
i.e., audio, visual, printed, and mass communication.
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TE #3.4 Identify and explain how symbols and icons (e.g., international
symbols and graphics) are used to communicate a message.
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4. Manufacturing Technologies
Central Concept. Manufacturing is the process of converting raw materials (primary

process) into physical goods (secondary process), involving multiple industrial
processes (e.g., assembly, multiple stages of production, quality control).

TE #4.1 Describe and explain the manufacturing systems of custom and
mass production.

2007, Science and Technology/Engineering - Grade 8

Question 33: Multiple-Choice

Which of the following best describes an advantage of using a mass production
manufacturing system instead of a custom manufacturing system?

A. Customers can provide specific feedback to workers.
B. Workers become skilled in all aspects of assembly.
C. Goods can be easily modified for customers.

D. Products can be made at a lower cost.

2008, Science and Technology/Engineering - Grade 8
Question 18: Open-Response

Drew wants to put oak cabinets in his new kitchen. He is deciding whether to
select custom-built cabinets or mass-produced cabinets.
a. Describe one advantage of selecting custom-built cabinets.
b. Describe one advantage and one disadvantage of selecting mass-produced
cabinets.
c. Describe one way that mass-produced products are made differently than
custom-built products.
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Scoring Guide and Sample Student Work

Score Description

4 | The response demonstrates a thorough understanding of the
manufacturing systems of custom and mass production. The response

4 |clearly describes one advantage of selecting custom-built cabinets. The
response clearly describes one advantage and one disadvantage of selecting
mass-produced cabinets. The response clearly describes one way that
mass-produced products are made differently than custom-built products.
The response contains no errors.

3 | The response demonstrates a general understanding of the manufacturing
systems of custom and mass production.

2 |The response demonstrates a limited understanding of the manufacturing
systems of custom and mass production.

1 |The response demonstrates a minimal understanding of the manufacturing
systems of custom and mass production.

O |The response is incorrect or contains some correct work that is irrelevant

to the skill or concept being measured.

Note: There are 2 sample student responses for Score Point 4.
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TE #4.2 Explain and give examples of the impacts of interchangeable

parts, components of mass-produced products, and the use of
automation, e.g., robotics.

2005, Science and Technology/Engineering - Grade 8
Question 27: Multiple-Choice
In producing an automobile, which of the following is the best use of a robot?

A. to perform repeftitive tasks

B. fo defermine the trunk space

C.

D.

to demonstrate passenger comfort

to perform quality control inspections

2007, Science and Technology/Engineering - Grade 8
Question 24: Multiple-Choice
Several interchangeable parts are used in the manufacture of automobiles. Some

examples of these parts are batteries, windshield wiper blades, spark plugs, and
tires. Which of the following is an advantage of interchangeable parts over non-

interchangeable parts on automobiles?

A.

Interchangeable parts are generally more expensive than custom-made
parts for automobiles.

Interchangeable parts break more often now than in years past on
most automobiles.

Interchangeable parts are plentiful for custom-made automobiles.

Interchangeable parts can fit many kinds of automobiles.

TE #4.3 Describe a manufacturing organization, e.g., corporate structure,

research and development, production, marketing, quality control,
distribution.
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2005, Science and Technology/Engineering - Grade 8

Question 17: Multiple-Choice

Which of the following is performed by the quality control division of a company
that is manufacturing a chair?

A. applying the varnish
B. assembling the parts
C. cutting the material

D. inspecting the finish

2006, Science and Technology/Engineering - Grade 8
Question 18: Open-Response
A new type of sneaker is being designed for athletes who play on hard surfaces.

a. List three divisions of the manufacturing organization involved in the design,
manufacture, and promotion of this new style of sneaker.
b. Describe the general role of each division you identified in part (a).

Scoring Guide and Sample Student Work

Score Description

I~

The response demonstrates a thorough understanding of a manufacturing
organization. The response correctly lists three divisions of the
manufacturing organization involved in the design, manufacture, and
promotion of the sneaker and clearly describes the role of each division.

3 | The response demonstrates a general understanding of a manufacturing
organization.
2 | The response demonstrates a limited understanding of a manufacturing

organization.
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1 |The response demonstrates a minimal understanding of a manufacturing
organization.
O |The response is incorrect or contains some correct work that is irrelevant

to the skill or concept being measured.
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2007, Science and Technology/Engineering - Grade 8

Question 16: Multiple-Choice

Scientists working for a company are testing a new medicine that they think will
help heal damaged tissue. In which part of the company are the scientists working?

A. distribution
B. mass marketing
C. public relations

D. research

TE #4.4 Explain basic processes in manufacturing systems, e.g., cutting,
shaping, assembling, joining, finishing, quality control, and safety.

2007, Science and Technology/Engineering - Grade 8
Question 20: Multiple-Choice

Reporting Category: Technology/Engineering

Standard: Manufacturing Technologies - 4.4

The tools shown in the picture below are used in a factory.

&

5868800 €
In which of the following manufacturing processes are these tools most likely
used?
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A. assembling
B. cutting
C. finishing

D. shaping

2008, Science and Technology/Engineering - Grade 8

Question 23: Multiple-Choice

A shoe manufacturer randomly selects 10% of the production from each shift. Each
of these shoes is checked to ensure that it is correctly made. What is this process
called?

A. quality control
B. product distribution
C. production selection

D. research and development
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5. Construction Technologies
Central Concept. Construction technology involves building structures in order to

contain, shelter, manufacture, transport, communicate, and provide recreation.

TE #5.1 Describe and explain parts of a structure, e.g., foundation,
flooring, decking, wall, roofing systems.
2006, Science and Technology/Engineering - Grade 8

Question 39: Open-Response
The diagram below shows several labeled parts of a house.

Framing

Ay
L

= / -

/ \
Siding Insulation Foundation
a. Describe the function of the house's foundation.
b. The framing, insulation, and siding make up the wall system of this house.
Explain the function of each of these parts.

Scoring Guide and Sample Student Work

Score Description

(I

The response demonstrates a thorough understanding of parts of a
structure. The response correctly describes and explains the function of a
house’s foundation, framing, insulation, and siding.

3 | The response demonstrates a general understanding of parts of a structure.

2 | The response demonstrates a limited understanding of parts of a structure.

1 |The response demonstrates a minimal understanding of parts of a
structure.

O |The response is incorrect or contains some correct work that is irrelevant

to the skill or concept being measured.
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2008, Science and Technology/Engineering - Grade 8

Question 20: Multiple-Choice

During a remodeling project, homeowners want to remove a wall that separates two
rooms in their house. The wall and the two rooms are shown in the diagram below.

Room | Room 2

Wall——

T
|
|
|
|
|
|
|
|
|
|
[ Doaor
|

|

™ _ 1

According to building codes, the homeowners must add a beam in the ceiling when

they remove the existing wall. Which statement best explains why the homeowners
must do this?

A. The wall provides heat insulation for the rooms.
B. The wall provides structural support for the house.
C. The wall provides a sound barrier between the rooms.

D. The wall provides a place to hang objects in the house.

TE #5.2 Identify and describe three major types of bridges (e.g., arch,
beam, and suspension) and their appropriate uses (e.g., site, span, resources,
and load).

2007, Science and Technology/Engineering - Grade 8
Question 6: Multiple-Choice
Which of the following bridges is an example of a suspension bridge?
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TE #5.3 Explain how the forces of tension, compression, torsion, bending,
and shear affect the performance of bridges.
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2005, Science and Technology/Engineering - Grade 8
Question 13: Multiple-Choice

A beam bridge supporting a toy truck is shown in the diagram below.

 J
F

k
L

X
When an object pushes down on this bridge, the bottom edge experiences a force
that tends to pull it apart as shown. What is the type of force labeled X?

A. compression
B. shear
C. tension

D. torsion

TE #5.4 Describe and explain the effects of loads and structural shapes
on bridges.

2005, Science and Technology/Engineering - Grade 8

Question 22: Multiple-Choice
The diagram below shows the supports of a proposed bridge.

I —

Which of the following wooden bridge designs, if built from one support to the
other, would withstand the heaviest load?
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6. Transportation Technologies
Central Concept. Transportation technologies are systems and devices that move

goods and people from one place to another across or through land, air, water, or
space.

TE #6.1 Identify and compare examples of transportation systems and
devices that operate on or in each of the following: land, air, water, and
space.

TE #6.2 Given a transportation problem, explain a possible solution using
the universal systems model.

2009, Science and Technology/Engineering - Grade 8

Question 5: Multiple-Choice

Which of the following would be most effective in reducing air traffic congestion
at a busy airport?

A. providing performance feedback to pilots
B. providing flight information to passengers

C. increasing the number of aircraft at the airport
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D. increasing the number of runways at the airport

TE #6.3 Identify and describe three subsystems of a transportation
vehicle or device, i.e., structural, propulsion, guidance, suspension,
control, and support.

2006, Science and Technology/Engineering - Grade 8
Question 21: Multiple-Choice

Which of the following is the best example of a part of the propulsion system of a
tractor?

A. engine
B. front headlight
C. hood

D. steering wheel

2009, Science and Technology/Engineering - Grade 8
Question 19: Open-Response
Parts of a scooter are labeled in the diagram below.
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™~
Handlebars Hand brake

Wheel

a. Identify the subsystem (propulsion, guidance, control, or suspension) to
which each of the four labeled parts belongs.

b. Identify one important property of the material used to make the wheel.

c. Explain why the property you identified in part (b) is important for the
scooter.
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Scoring Guide and Sample Student Work
Select a score point in the table below to view the sample student

response.
Score Description
4 | The response demonstrates a thorough ability to identify and describe

subsystems of a transportation vehicle. The response correctly identifies

4 |the subsystem (propulsion, guidance, control, or suspension) to which
each of the four labeled parts belongs. The response correctly identifies one
important property of the material used to make the wheel and clearly
explains why the property is important for the scooter.

3 | The response demonstrates a general ability to identify and describe
subsystems of a transportation vehicle.

2 | The response demonstrates a limited ability to identify and describe
subsystems of a transportation vehicle.

1 |The response demonstrates a minimal ability to identify and describe
subsystems of a transportation vehicle.

O |The response is incorrect or contains some correct work that is irrelevant

to the skill or concept being measured.
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TE #6.4 Identify and explain lift, drag, friction, thrust, and gravity in a
vehicle or device, e.g., cars, boats, airplanes, rockets.

2005, Science and Technology/Engineering - Grade 8
Question 32: Multiple-Choice
In order for aglider to fly, its weight must be opposed by

A. lift.
B. drag.
C. gravity.

D. friction.

2007, Science and Technology/Engineering - Grade 8

Question 39: Open-Response
The diagram below shows a Formula 1 racing car. Many forces act together on the racing car so
it can move safely at high speeds on a racetrack.

a. Copy the simple diagram of a racing car shown below into your Student Answer
Booklet.

b. Using your copy of the diagram, draw arrows to show how the forces of thrust,
drag, and gravity act on the racing car as it moves forward on a racetrack. Label
each arrow as thrust, drag, or gravity.

c. Describe how each force that you labeled in part (b) acts on the racing car as it
moves on a racetrack.
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Scoring Guide and Sample Student Work
Select a score point in the table below to view the sample student

response.
Score Description
4 | The response demonstrates a thorough understanding of drag, thrust, and

gravity acting on a vehicle. The response provides correctly drawn arrows

4 | with labels to show how the forces of thrust, drag, and gravity act on the
racing car. The response also clearly describes how each force acts on the
racing car.

3 | The response demonstrates a general understanding of drag, thrust, and
gravity acting on a vehicle.

2 | The response demonstrates a limited understanding of drag, thrust, and
gravity acting on a vehicle.

1 |The response demonstrates a minimal understanding of drag, thrust, and
gravity acting on a vehicle.

O |The response is incorrect or contains some correct work that is irrelevant

to the skill or concept being measured.
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7. Bioengineering Technologies
Central Concept. Bioengineering technologies explore the production of mechanical

devices, products, biological substances, and organisms to improve health and/or
contribute improvements to our daily lives.

TE #7.1 Explain examples of adaptive or assistive devices, e.g., prosthetic
devices, wheelchairs, eyeglasses, grab bars, hearing aids, lifts, braces.

2005, Science and Technology/Engineering - Grade 8

Question 3: Multiple-Choice
The drawing below shows an entrance to a building with both steps and a ramp.

The ramp in front of this building most likely functions as which of the following?

A. an assistive device
B. astructural support
C. aprosthetic device

D. a suspension system

TE #7.2 Describe and explain adaptive and assistive bioengineered
products, e.g., food, bio-fuels, irradiation, integrated pest management.

2006, Science and Technology/Engineering - Grade 8

Question 13: Multiple-Choice

From year to year, farmers rotate different crops in the fields to improve soil
nutrients. Why is crop rotation also an effective pest management method?
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A. Tt allows chemicals to kill more pesfts.
B. It creates crops that are pest-resistant.
C. It interrupts the life cycles of pests.

D. It allows pests to overpopulate.

2007, Science and Technology/Engineering - Grade 8

Question 35: Multiple-Choice
Which of the following describes a reason why companies irradiate some fruits and
vegetables before they are sold to the public?

A. to improve the flavors by increasing the sugar content
B. to speed up the ripening of produce picked too early
C. to partially cook the produce before canning or freezing

D. to extend the shelf life by killing existing microorganisms
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