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Wonders of Oil and Gas
Reading and hands-on explorations introduce elementary students to the basic concepts of oil and natural gas
formation, composition, exploration, production, and use.
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Correlations to National Science Education Standards: Grades 3-5
This book has been correlated to National Science Education Content Standards.
For correlations to individual state standards, visit www.NEED.org.

Content Standard B | Physical Science
 Light, Heat, Electricity, and Magnetism (K-4)

 Heat can be produced in many ways, such as burning, rubbing, or mixing one substance with another. Heat can move from one object to
another by conduction.

 Properties and Changes of Properties in Matter (5-8)

 A substance has characteristic properties, such as density, a boiling point, and solubility, all of which are independent of the amount of the
sample. A mixture of substances often can be separated into the original substances using one or more of the characteristic properties.

 Transfer of Energy (5-8)

 Energy is a property of many substances and is associated with heat, light, electricity, mechanical motion, sound, nuclei, and the nature of
a chemical. Energy is transferred in many ways.

Content Standard C | Life Science
 Life Cycles of Organisms (K-4)

 Plants and animals have life cycles that include being born, developing into adults, reproducing, and eventually dying. The details of this
life cycle are different for different organisms.

Content Standard D | Earth and Space Science
 Properties of Earth Materials (K-4)

 Earth materials are solid rocks and soils, water, and the gases of the atmosphere. The varied materials have different physical and chemical
properties, which make them useful in different ways, for example, as building materials, as sources of fuel, or for growing the plants we
use as food. Earth materials provide many of the resources that humans use.
 Fossils provide evidence about the plants and animals that lived long ago and the nature of the environment at that time.

 Changes in the Earth and Sky (K-4)

 The surface of the earth changes. Some changes are due to slow processes, such as erosion and weathering, and some changes are due
to rapid processes, such as landslides, volcanic eruptions, and earthquakes.

 Structure of the Earth System (5-8)

 The solid earth is layered with a lithosphere; hot, convecting mantle; and dense, metallic core.
 Some changes in the solid earth can be described as the “rock cycle.” Old rocks at the earth’s surface weather, forming sediments that are
buried, then compacted, heated, and often recrystallized into new rock. Eventually, those new rocks may be brought to the surface by the
forces that drive plate motions, and the rock cycle continues.
 Living organisms have played many roles in the earth system, including affecting the composition of the atmosphere, producing some
types of rocks, and contributing to the weathering of rocks.

Content Standard E | Science and Technology
 Understanding about Science and Technology (K-4)

 People have always had problems and invented tools and techniques (ways of doing something) to solve problems. Trying to determine
the effects of solutions helps people avoid some new problems.
 Scientists and engineers often work in teams with different individuals doing different things that contribute to the results. This
understanding focuses primarily on teams working together and secondarily, on the combination of scientist and engineer teams.
 Women and men of all ages, backgrounds, and groups engage in a variety of scientific and technological work.
 Tools help scientists make better observations, measurements, and equipment for investigations. They help scientists see, measure, and
do things that they could not otherwise see, measure, and do.
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 Understandings about Science and Technology (5-8)

 Scientific inquiry and technological design have similarities and differences. Scientists propose explanations for questions about
the natural world, and engineers propose solutions relating to human problems, needs, and aspirations. Technological solutions are
temporary; technologies exist within nature and so they cannot contravene physical or biological principles; technological solutions
have side effects; and technologies cost, carry risks, and provide benefits.
 Many different people in different cultures have made and continue to make contributions to science and technology.
 Science and technology are reciprocal. Science helps drive technology, as it addresses questions that demand more sophisticated
instruments and provides principles for better instrumentation and technique. Technology is essential to science, because it provides
instruments and techniques that enable observations of objects and phenomena that are otherwise unobservable due to factors such
as quantity, distance, location, size, and speed. Technology also provides tools for investigations, inquiry, and analysis.
 Perfectly designed solutions do not exist. All technological solutions have trade-offs, such as safety, cost, efficiency, and appearance.
Engineers often build in back-up systems to provide safety. Risk is part of living in a highly technological world. Reducing risk often
results in new technology.
 Technological designs have constraints. Some constraints are unavoidable, for example, properties of materials, or effects of weather and
friction; other constraints limit choices in the design, for example, environmental protection, human safety, and aesthetics.
 Technological solutions have intended benefits and unintended consequences. Some consequences can be predicted, others cannot.

Content Standard F | Science in Personal and Social Perspectives
 Types of Resources (K-4)

 Resources are things that we get from the living and nonliving environment to meet the needs and wants of a population.
 Some resources are basic materials, such as air, water, and soil; some are produced from basic resources, such as food, fuel, and building
materials; and some resources are nonmaterial, such as quiet places, beauty, security, and safety.
 The supply of many resources is limited. If used, resources can be extended through recycling and decreased use.

 Changes in Environments (K-4)

 Some environmental changes occur slowly, and others occur rapidly. Students should understand the different consequences of changing
environments in small increments over long periods as compared with changing environments in large increments over short periods.

 Science and Technology in Local Challenges (K-4)

 People continue inventing new ways of doing things, solving problems, and getting work done. New ideas and inventions often affect
other people; sometimes the effects are good and sometimes they are bad. It is helpful to try to determine in advance how ideas and
inventions will affect other people.
 Science and technology have greatly improved food quality and quantity, transportation, health, sanitation, and communication. These
benefits of science and technology are not available to all of the people in the world.

 Populations, Resources, and Environments (5-8)

 Causes of environmental degradation and resource depletion vary from region to region and from country to country.

 Science and Technology in Society (5-8)

 Technology influences society through its products and processes. Technology influences the quality of life and the ways people act and
interact. Technological changes are often accompanied by social, political, and economic changes that can be beneficial or detrimental
to individuals and to society. Social needs, attitudes, and values influence the direction of technological development.
 Science and technology have advanced through contributions of many different people, in different cultures, at different times in
history. Science and technology have contributed enormously to economic growth and productivity among societies and groups within
societies.
 Scientists and engineers work in many different settings, including colleges and universities, businesses and industries, specific research
institutes, and government agencies.
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Materials
The following is a list, by activity, of materials needed to complete the activities in this curriculum guide.
Activity 1: Exploring Density

Graduated

cylinders
600

mL Beakers
Corn

syrup
Water

Vegetable

oil
Food

coloring
Plastic

buttons

Grapes

or blueberries
Small

corks
Pennies

Glass

marbles
Wooden

beads or wooden buttons
Ice
 cubes

Activity 2: Exploring Porosity

Beakers

Water

100

mL Graduated cylinders
Large

objects such as coarse gravel or
extra-large marbles
Medium

objects such as pea gravel or
marbles

Small

objects such as aquarium gravel or
tiny beads
Large

cloth towel, or piles of paper towels
for objects to drain

Activity 3: Formation of Petroleum and
Natural Gas Listening Activity

Paper

Art
 supplies

Activity 4: Illustrating Stories

Construction

paper
Art
 supplies

Binding

materials—stapler, yarn, hole
punch

Activity 5: Let’s Take Core Samples

Yellow

or white cake mix
White

icing
Red,

blue, and green food coloring
Foil
 cupcake liners

Cupcake

pans or cookie sheet
Clear

plastic straws cut in half—three per
cupcake
Plastic

knives—one per student

Activity 6: Drilling for Oil in the Ocean

15
 cm x 15 cm Piece of foam board
Clear

plastic straws
2
 Cups of dark sand
Clear

tape
Paper


4
 Sharpened pencils
10
 Gallon aquarium or large plastic
container
Large

bag of light sand

Activity 7: Build a Stationary Oil Rig

10
 Gallon aquarium or large plastic
container
4
 Clear plastic straws
4
 Toothpicks

15
 cm x 15 cm Foam board
Modeling

clay
Sharp

scissors
Water


Activity 8: Floating Oil Rig

10
 Gallon aquarium (or large plastic
container) filled with 20 cm of water
4
 Small empty glue bottles with twistclose tops
Kitchen

sponges, the same size and shape
Flexible

straws
Push

pins
Shallow

trays (for sponges)
Shallow

trays (for collection from straw)

8
 Small weights such as sinkers
15
 cm x 15 cm Foam board
String

or yarn

Activity 9: Perforated Well Casing

6

Plastic

wrap
Heavy

books or weights
10
 mL Graduated cylinder
Water

Paper

towels

Wonders of Oil and Gas

Activity 10: Fracking With Jello

20
 cc Syringe
Breakfast

syrup
Plastic

knife
Dinner

plate or large disposable plates
Flexible

straws
Large

(1 qt) measuring cup
Loaf

pan (9 x 5)

Non-stick

cooking spray
Plastic

wrap
Push

pins
Spatula

Unflavored

gelatin
Wire

whisk

Activity 11: Fracking a Cake

Frozen

layer cake
Turkey

injector
Chocolate

Magic Shell sundae topping

Cups

or beakers (optional)
Plastic

knife

Activity 12: I’m Made From Oil and Gas

Objects

from your classroom made from
oil and gas; examples:
• Pen
• Marker
• Plastic ruler
• Bingo chips
• Plastic building bricks
• Pencil erasers
• Mechanical pencil

• Sandwich or snack bag
• Plastic grocery bag
• Plastic food storage bag
• Mouse pad
• Transparency film
• Lip balm
• Hair brush or comb
• 3-Ring binder
Large

opaque paper bags

Activity 13: Pretzel Power

3
 x 5 Cards
Internet

access for students (optional)
Bag

of pretzels
Plastic

sandwich bags

Three

signs (Home, Near Town, Far Town)
Scissors

Glue


Activity 14: Sources of Energy Math

Calculators

Art
 supplies
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Teacher Guide

Reading and hands-on explorations introduce elementary students to the basic concepts of oil and
natural gas formation, composition, exploration, production, and use.

Grade Level
Elementary

Grades 3-5

 Time
Approximately

10-15 class
periods, depending upon the
extent of activities you choose
to utilize in the unit.

 Science Notebooks
This curriculum is designed to be
used in conjunction with science
notebooks.
Experimental
questions, procedures, sample
data tables, and conclusion
questions are provided within
the Guide. If you do not use
science notebooks, students
will need writing paper to allow
space for hypotheses, additional
observations, data analysis, and
drawing conclusions.

Background
Wonders of Oil and Gas is a hands-on exploration unit focused on the oil and natural gas industry. A
list of materials is given at the beginning of the unit, and reproducible student and activity pages
are also included.

Concepts
Oil
 and natural gas are nonrenewable fossil fuels. Natural gas is a clear, colorless, odorless gas
consisting of a mixture of small hydrocarbons, primarily methane. Oil is a thick, liquid mixture of
hydrocarbons of many different molecular masses.
Oil
 and natural gas formed over tremendous amounts of time when microscopic marine plants
and animals were buried under rocks and sediment. The plant and animal remains did not
decompose in the usual way, and the result is an energy-rich mixture of gases and liquids.
Oil
 and natural gas were used by many ancient cultures as a source of light or heat.
Oil
 and natural gas are located using a variety of equipment and techniques to visualize deposits
deep within the earth. Both are reached by drilling through rocks. Oil is pumped and shipped to
a refinery for further processing, and natural gas is pumped under pressure through a pipeline
to its points of use.
Natural

gas is used primarily as a source of thermal energy in the industry and residential sectors.
It is also used as an energy source in electrical power plants, especially in the Northeast.
The
 compounds contained in oil are used for home heating in rural areas (propane), transportation
fuels, waxes and tars, and as starting materials to make plastics.

Preparation
Pre-read

the student and teacher sections, and consult additional sources as needed for further
information.
Decide

which activities you want to conduct to reinforce the information presented in the
nonfiction text.
Gather

the materials needed for the activities you have chosen. The activities are designed so
that the materials are inexpensive; most materials are available in the school science lab, or can
be obtained easily at hardware, pet, and craft stores. If you have difficulty locating any of the
materials you need, please e-mail NEED at info@need.org for information on where you can
purchase the materials.
Make

copies of the pages you will use for each student.

Introduction

8

1.

Introduce the subject to the students with a brief discussion of energy, and what they know
about oil and natural gas. Ask students to brainstorm a list of things they know about oil and
natural gas. Instruct them to fill out the oil and natural gas KWL chart with facts they know
and want to know.

2.

Have students read the student informational text and discuss the information presented. As
they read, have students fill in what they learned on their KWL chart.

3.

Conduct the activities you have planned to reinforce the information.

Wonders of Oil and Gas

Activity 1: Exploring Density
 Objective
To
 understand how liquids separate by density.

 Time
30-45

minutes

 Materials FOR EACH GROUP
Glass

marble
Ice
 cube
Wooden

bead or wooden button

Food

coloring
Plastic

button
Grape

or blueberry
Small

cork
Penny


Graduated

cylinder
600

mL Beaker
Corn

syrup
Water

Vegetable

oil

Note: Students need to have enough oil, water, and corn syrup so that they have at least a 2-3 cm layer in their container. The smaller the diameter
of your container, the less you will need. Decide on the amount for your students to measure before beginning the lab.

 Materials FOR EACH STUDENT
Exploring

Density worksheets, pages 34-35

 Preparation
Make

copies of the worksheets for each student.
Add

1 or 2 drops of blue or green food coloring to the corn syrup and mix thoroughly.
Do not make the color too dark, as students need to be able to see objects in it easily.

Wooden bead
Ice cube

Add

2 or 3 drops of red or orange food coloring to the water and mix thoroughly. Like
the corn syrup, students will need to be able to see through it.
Set up materials from the list above so each group has access to all of the objects.

Cork

Grape
Plastic button
Marble

 Procedure

Penny

1.

Distribute the activity to students and have them read the background information
independently.

2.

Discuss the concept of density and answer any questions students might have.

3.

Briefly give an overview of the activity.

4.

Caution students that oil will make the glass containers slippery, so they should handle them very carefully.

5.

Dismiss students to their lab stations to complete the activity.

6.

When they are finished, instruct students to wash their containers thoroughly with detergent, and to wash the objects except for the
ice cube and fruit. Materials should be as grease-free as possible. The wooden button and cork will have absorbed some of the oil, and
students won’t be able to remove all of it.

7.

Instruct students to return to their seats and answer the questions.

 Extension
1.

Before students empty their liquid density columns, they may want to try other objects. With your approval, they can drop other
objects into the liquids and compare their densities, too. This information should be recorded along with their results in their science
notebooks. Ask students about things they encounter that separate by density. One good example is Italian salad dressing, but anything
that must be shaken before it is used is a valid answer.
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Activity 2: Exploring Porosity
 Objective
To
 understand how the density of a rock affects its porosity.

 Time
45-60

minutes

 Materials FOR EACH GROUP
3
 Beakers
Water

100

mL Graduated cylinder
Large

objects such as coarse gravel or extra-large marbles

Medium

objects such as pea gravel or marbles
Small

objects such as aquarium gravel or tiny beads
Large

cloth towel, or piles of paper toweling, for objects to drain

 Materials FOR EACH STUDENT
Exploring

Porosity worksheets, pages 36-37

 Preparation
Make

copies of the worksheets for each student.
Add

a few drops of food coloring to the water so it is easier to see.
Make

all three materials available to all students in sufficient quantity.

 Procedure
1.

Have students read the background information independently.

2.

Discuss porosity and answer any questions students may have.

3.

Show students the marking on the beaker they should use as the fill line.

4.

Alert students not to forcefully drop the materials into the beaker, to prevent the glass from breaking. Show them how to add the
materials gently to their containers.

5.

Dismiss students to their lab stations to complete the activity.

6.

When students are finished, have them clean up their stations. Provide a place for the large, medium, and small objects to drain, such
as on a large towel or a stack of paper towels. Tell them to make sure they keep the substances separated!

7.

Discuss porosity, density, and student results on the previous activities. Review how density and porosity are important to oil and
natural gas.

 Extension
1.

10

Hold up clear plastic bags of other objects not used by students. Ask them to predict in their science notebooks how the porosity of the
objects would compare to the three they used. Have them use their experimental data to support their predictions.

Wonders of Oil and Gas

Activity 3: Formation of Petroleum and Natural Gas Listening Activity
 Objective
To
 understand how petroleum and natural gas formed.

 Time
30-45

minutes

 Materials FOR EACH GROUP
8
 ½” x 11” Sheets of paper
Colored

pencils and markers

 Materials FOR EACH STUDENT
Formation

of Petroleum and Natural Gas Listening Activity worksheet, page 38

 Preparation
Make

copies of the worksheet for each student.
Gather

materials for each student.
Depending

on your students, you may decide to pre-fold the paper, or mark one page off into thirds, label it, and make copies.

 Procedure
1.

Give each student an 8 ½ inch x 11 inch sheet of paper. Instruct the students to divide the paper into three equal parts. Label the
sections: Scene 1, Scene 2, Scene 3.

2.

Have students clear everything off their desks except for colored pencils and the paper.

3.

Tell students you are going to read a story to them twice. The first time you read it, tell them to just listen. The second time you read it,
you will give them time to illustrate and you will model what can be drawn.

4.

Tell students to label the three sections at the bottom with the following labels: “300 to 400 million years ago,” “50 to 100 million years
ago,” and “Today.”

5.

Read the story one time and when you’re finished, tell them you will read it again but give them about 5 minutes to illustrate each
scene.

6.

Model how to make the different lines for the layers on each section of the paper. Read each scene and then give students around 5
minutes or less to draw the pictures. Copies of the formation diagram are available at www.NEED.org in the graphic library if you wish
to print them.

7.

Compare and discuss illustrations.

 Formation of Petroleum and Natural Gas
Scene One—300 to 400 million years ago a large sea covered the area we now recognize as the southern part of the United States. In
this sea lived a large number of microscopic plants and animals called plankton. When the plants and animals died they were buried on
the ocean floor and then covered with layers of sediment and rock.
Scene Two—50 to 100 million years ago the remains of the microscopic plants and animals were buried deeper and deeper. Enormous
heat and pressure turned them into petroleum and natural gas.
Scene Three—Today we drill through the layers of sedimentary rock to reach the rock formations that contain oil and gas deposits.

 Extensions
1.

Have students collaborate to make a very large class picture of their scenes. They could each add a little bit to the drawings, or they can
elect students to do the drawing, while describing what should be written. Loan the picture to classrooms of students who are not yet
reading.

2.

Ask students what additional scenes of the oil and gas process they would describe and illustrate. Have them choose one and write out
the words that would be read, and illustrate the scene.
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Activity 4: Illustrating Stories
 Objective
To
 learn about petroleum and natural gas formation, exploration, and production by illustrating a story.

 Time
Approximately

30-60 minutes

 Materials
Construction

paper
Art
 supplies
Binding

materials—stapler, yarn, hole punch
Copy

of Illustrating Stories worksheet, page 39
Copies

of the stories Under the Sea and Into Deep Water: Drilling For Oil and Gas, pages 40-45

 Preparation
Make

copies of the worksheets and stories for each student.
Decide

how many pages you want the story to be and if you will write or type the words in front of the students or have that done before
they add illustrations.

 Procedure
1.

Read the stories to the class and discuss them.

2.

Assign students to groups and have the groups illustrate the pages of the story you provide them.

3.

Collect the finished pages and bind the book with staples or colorful yarn. Read the finished story again, letting all students see the
finished product.

OPTION: Students could also work individually to illustrate and create their own books.

 Extension
1.

Have students write and illustrate an energy story they write.

Activity 5: Let ’s Take Core Samples
 Objective
To
 simulate exploring for oil and natural gas.

 Time
30-40

minutes to prepare cupcakes
20-30

minutes for the activity in class

 Materials FOR CUPCAKE PREPARATION
Yellow

or white cake mix
White

icing
Red,

blue, and green food coloring

Foil
 cupcake liners
Cupcake

pans or cookie sheet

 Materials FOR EACH STUDENT
Clear

plastic straws cut in half–three for each cupcake
Plastic

knife
Let's

Take Core Samples worksheets, pages 46-47

12
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 Preparation
Make

copies of the worksheets for each student.
Combine

the cake mix according to package directions. Separate the batter into at least 3 bowls. Add blue food coloring to one bowl and
red to the other. Spoon the batter into the cupcake liners, one tablespoon of each color in varying layers. The goal is to make uneven layers
and each cupcake different.
Bake

the cupcakes according to package directions and cool. Keep the foil liners on the cupcakes to keep the layers of colors hidden.
Divide

the icing into two bowls. Color one bowl of icing blue and the other green with food coloring.
Decorate

cupcakes with blue icing representing water, or green icing representing land, or a combination of the two.

 Procedure
1.

Review how scientists take core samples of the earth to help them find oil or natural gas deposits.

2.

Distribute a copy of the activity, and one cupcake to each student. Tell students not to do anything with the cupcake. Explain to them
how you prepared the cupcakes.

3.

Assign each color of the cupcake layers to a different type of rock, sedimentary, metamorphic, and igneous (see page 47). Review that
petroleum is found near sedimentary rock.

4.

Give each student three clear plastic straw halves, and direct them to begin the activity.

5.

Have the students complete the activity. It might be helpful to have several damp paper towels on hand to clean up icing that falls on
desks or the floor.

6.

Review and discuss core sampling, student observations, and results. Discuss with the class the importance of and difficulties
experienced in, the exploration process.

 Extensions
1.

Have students research how core samples are taken, and how many core samples are taken before a well is drilled.

2.

Invite a petroleum professional into your classroom to talk about oil or gas exploration.

Activity 6: Drilling for Oil in the Ocean
 Objective
To
 simulate drilling for oil in the ocean.

 Time
45
 minutes

 Materials
10
 Gallon aquarium or large plastic container
Large

bag of light sand
2
 Cups of dark sand
Drilling

for Oil in the Ocean worksheet, page 48

15
 cm x 15 cm Piece of foam board
Clear

plastic straws for each student
Clear

tape
Paper

4
 Sharpened pencils

 Preparation
Make

copies of the worksheets for each student.
Pour

three mounds of dark sand randomly on the bottom of the aquarium to serve as oil deposits.
Draw

a map marking the locations of the three deposits with “Xs” and hang it on the wall.
Cover

the entire bottom of the aquarium with several inches of light sand to resemble the ocean floor.
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Carefully

fill the aquarium with five inches of water, taking care not to disturb or move the sand drastically.
Cut
 a 1” hole in the middle of the foam board.
Insert

one sharpened pencil into each corner of the foam board, as legs for the rig.
Carefully

place the rig in the water. The deck (foam board) should be slightly above water level.

 Procedure
1.

Give each student two straws and a piece of tape. Have each student tape the straws together end to end so that the juncture is
completely sealed.

2.

Explain to the students that the straws are going to represent their drills. They will drill for oil using the map you created as a guide.

3.

Give each student one chance to strike oil by inserting his/her drill through the hole in the platform and into the sand until it hits the
bottom of the aquarium. Tell the students to cover the end of the straw tightly with one finger and remove the straw. They should try
to find the dark sand which represents the oil.

4.

Review and discuss conclusion questions and what difficulties students encountered trying to drill for oil.

 Extensions
1.

Ask students to describe how the model is similar to the ocean, and how it is different. Students can list these thoughts in their science
notebooks or you can list them on the board or on a large piece of paper for the class.

2.

Locate pictures or video of an actual ocean drilling platform and show these to students.

Activity 7: Build a Stationary Oil Rig
 Objective
To
 make a model of a stationary oil rig.

 Time
50+

minutes

 Materials
10
 Gallon aquarium or large plastic container
4
 Clear plastic straws
4
 Toothpicks
15
 cm x 15 cm Piece of foam board

Modeling

clay
Sharp

scissors
Water

Build

a Stationary Oil Rig worksheet, page 49

 Preparation
Make

copies of the worksheets for each student.
Cut
 two half-inch slits near the bottom of each straw with sharp scissors. These will act as valves.
Poke

holes in the board if students are not strong enough to do so themselves.
Fill
 the aquarium with 15 cm of water.

 Procedure
1.

Explain to students that they will be making a stationary oil rig. Ask them what they think stationary means.

2.

Give each student a copy of the worksheet and follow the procedure using students to help.

3.

Enlarge pencil holes in the platform if needed. As water fills the legs, the feet should sink to the bottom and the rig should right itself.

4.

Experiment with the amount of clay to use on each foot for the demonstration to proceed smoothly.

5.

Have students answer questions and revisit what stationary means.
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 Extensions
1.

Have students compare/contrast a stationary oil rig with a drilling rig.

2.

Find photographs or video of a stationary oil production platform and show these to students. Ask them what is the same, and what is
different, from the pictures or video you showed them after Activity 6.

Activity 8: Floating Oil Rig
 Objective
To
 make a model of a floating oil rig.

 Time
50+

minutes

 Materials
10
 Gallon aquarium (or large plastic container) filled with 20 cm of
water
4
 Small empty glue bottles with twist-close tops
8
 Small weights such as sinkers

15
 cm x 15 cm Foam board
String

or yarn
Floating

Oil Rig worksheet, page 50

 Preparation
Make

copies of the worksheets for each student.
Poke

two holes near the bottom of each glue bottle.
Poke

holes in the foam board if students are not strong enough to do so for themselves.

 Procedure
1.

Explain to students that they will be making a floating oil rig. Ask them what difference they think their model might have compared
to the previous model of a stationary rig.

2.

Give each student a copy of the worksheet and follow the procedure using students to help.

3.

Place the rig in the aquarium.

4.

Adjust the water level in the aquarium if the weights don’t reach the bottom.

5.

By opening the tops of the glue bottles, you can regulate the amount of water in the bottles. This ballast mechanism is used to keep the
platform flat and at the right distance from the water when heavy machinery is added or taken away from the rig. You can experiment
by adding weight to the platform.

6.

Have students answer questions and discuss how each rig is different and how each is similar.

 Extensions
1.

Ask students when a floating rig would be more appropriate than a stationary rig. Have them list circumstances which are ideal for each
type of rig.

2.

Find out where floating rigs and stationary rigs are located in the Gulf of Mexico. Have students research each and report back to the
class the underwater topography, water depth, and amount of petroleum produced by their respective rigs.
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Activity 9: Perforated Well Casing
 Background
Once a well has been drilled at an angle, (not straight down) and becomes mostly horizontal, the well casing becomes perforated by
explosive charges. These perforations allow the fracking fluids to enter the shale under high pressure and create fissures to release the gas.

 Objective
To
 examine the importance of perforation in the process of horizontal drilling.

 Time
1
 class period

 Materials FOR EACH GROUP
2
 Kitchen sponges, the same size and shape
Several

flexible straws
Push

pin
Shallow

tray (for sponges)
Shallow

tray (for collection from straw)

Plastic

wrap
1-3
 Heavy books or weights
10
 mL Graduated cylinder
Cup

of water
Paper

towels

 Materials FOR EACH STUDENT
Perforated

Well Casing worksheets, pages 51-52

 Preparation
Gather

materials for the activity.
Make

copies of the worksheets for each student.

 Procedure
1.

Distribute the activity and explain instructions.

2.

Have plenty of paper towels for clean up afterwards.

3.

Discuss how perforations improve the results of the horizontal drilling process.

Activity 10: Fracking With Jello
 Background
Gelatin blocks can be prepared the night before the activity or even further ahead of time and refrigerated until used in class. The instructions
below can prepare 2-3 blocks of gelatin. Adjust the recipe to accommodate more students if needed.

 Objective
To
 examine how fractures are created when using liquids under pressure.

 Time
1
 class period

 Materials FOR EACH GROUP
20
 cc Syringe
Breakfast

syrup
Plastic

knife
Large

dinner plate or disposable plate
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 Materials FOR GELATIN PREPARATION
Large

(1 qt) measuring cup
Loaf

pan (9 x 5)
Non-stick

cooking spray

Unflavored

gelatin
Wire

whisk
Spatula


 Materials FOR EACH STUDENT
Fracking

With Jello worksheets, pages 53-54

 Preparation
Prepare

gelatin blocks following the following instructions:
Fill
 the large measuring cup with ½ cup of water.
Sprinkle

3 packets of gelatin over the water and swirl to mix.
Add

boiling water to the gelatin to fill to four cups. Whisk to dissolve the gelatin.
Spray

the bottom of the loaf pan with cooking spray and pour the hot gelatin solution into the loaf pan.
Refrigerate

overnight.
Make

copies of the worksheets for each student.
Gather

materials for students.

 Procedure
1.

Cut up the gelatin and, using the spatula, distribute blocks to student groups.

2.

Discuss the activity and instructions with students.

3.

Have paper towels and warm water available for syrup spills.

4.

Discuss how the fractures formed in each block and what the syrup did as a result. Connect student observations to the process of
fracking.

Activity 11: Fracking a Cake
 Objective
To
 examine how fracking fluid behaves when entering a porous solid.

 Time
20-30

minutes

 Materials FOR EACH GROUP
Piece

of frozen layer cake
Turkey

injector
Chocolate

Magic Shell sundae topping

Cup

or beaker (optional)
Plastic

knife

 Materials FOR EACH STUDENT
Fracking

a Cake worksheets, pages 55-56

 Preparation
Make

or purchase a layer cake and freeze it. Pre-prepared frozen layer cakes also work very well.
Gather

materials for students.
Make

copies of the worksheets for each student.
©2012 The NEED Project
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 Procedure
1.

Cut the cake into pieces for your students so that each student or pair has an end with icing to frack through.

2.

Distribute materials. Assemble turkey injectors for students ahead of time, if need be.

3.

Remind students to keep their sundae topping moving around in their cup or beaker, or it will harden.

4.

Review student observations and discuss how the fracking fluid (sundae topping) did or did not move throughout layers of the cake.

Activity 12: I’m Made From Oil and Gas
 Objective
To
 learn more about the products made from oil and gas.

 Time
One

class period of about 50 minutes

 Materials FOR EACH GROUP
20-30

Objects from your
classroom made from oil and
gas; examples:
• Pen
• Marker

• Plastic ruler
• Bingo chips
• Plastic building bricks
• Pencil erasers
• Mechanical pencil

• Sandwich or snack bag
• Plastic grocery bag
• Plastic food storage bag
• Mouse pad
• Transparency film

• Lip balm
• Hair brush or comb
• 3-Ring binder
Large

opaque paper bag

 Materials FOR EACH STUDENT
I’m
 Made From Oil and Gas worksheet, page 57

 Preparation
Make

copies of the worksheets for each student.
Gather

objects from your classroom and place them in the bag. Set the bag out of sight until you begin the activity.

 Procedure
1.

Pour the contents of the bag out onto a table or desk. Give students a few minutes to look at the objects.

2.

Put the objects you collected back in the bag.

3.

Discuss the many different things that are made from oil and gas.

4.

Have students look around the classroom and make a class list of all the things they see that are made from oil and gas.

5.

Have each student write down as many of the objects from the bag as possible.

 Extensions
1.

Have students make lists of objects they use at home that are not found at school, that are made from oil or natural gas.

2.

Have students select one object and research the manufacturing of that object, from petroleum refining, all the way through finished
product. Students can report their findings in a number of ways, whether orally, digitally, in a written report, or in poster format.
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Activity 13: Pretzel Power
 Objective
Students

will recognize the energy efficiency of different kinds of transportation and the benefits of carpooling.

 Time
30-60

minutes

 Materials
Three

signs (Home, Near Town, Far Town)
Pretzel

Power worksheets, pages 58-64
Scissors

Glue


3
 x 5 Cards
Internet

access for students (optional)
Bag

of pretzels
Plastic

sandwich bags

 Preparation
Make

copies of the worksheets for each student.
Prepare

a plastic bag with ten pretzels for each student.
Make

three signs, one labeled “Home” one labeled “Near Town” and one labeled “Far Town.” The signs should be large enough to see from
across the room.
Select

a large area and place the Home, Near Town, and Far Town signs on poles or walls. The distance to Near Town should be 50 steps. The
distance to Far Town should be 100 steps. (Do not give these distances to students.)

 Procedure
1. Have students look up a car they would like to drive on www.fueleconomy.gov. On 3” x 5” cards, students should record the car’s name,
model year, miles per gallon, and the number of passengers the car holds.
NOTE: If you would prefer, you can download pre-made automobile cards, (page 60-64) from www.NEED.org. If you would like to print
the cards on labels use Avery 5392.
2. Distribute a bag of pretzels to each student. Tell students not to eat the pretzels until they are told to.
3. Explain to the students that each pretzel represents one gallon of gasoline, and each step (heel-to-toe) the student takes represents one
mile traveled.
4. Students eat a pretzel and take the appropriate number of steps before eating the next pretzel. All steps are heel-to-toe.

 Round One
Use

only 5 pretzels for this round. Each person will drive his/her car to work in “Near Town” and return “Home.” If anyone runs out of fuel
(pretzels), he/she must stay at that point until round one is over. Line up at “Home” and start stepping!
Discuss: Which cars got you to work and home? Which didn’t?
Did
 anyone have extra fuel remaining?
What

alternatives to driving your own car are there?

 Round Two
Using

the remaining five pretzels, try some of the suggestions discussed above. Expect “negotiations.” Suggest students carpool to work.
Drivers may eat each passenger’s pretzels as fuel. Everyone will travel to “Far Town” and return “Home.” Line up at “Home” and start stepping!
Discuss: Who made it to “Far Town” and back? How did you do this?
Who

did not make it to “Far Town” and back? Why not?
NOTE: If students choose to use dedicated electric vehicles, they would have a shorter range they would be able to travel, despite higher
MPG ratings. Discuss with students how the game would have changed if they chose those vehicles and could only travel 30 to 60 miles at a
time before refueling.
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Activity 14: Sources of Energy Math
 Objective
To
 reinforce oil and gas as important sources in our economy using mathematical operations.

 Time
One

class period

 Materials FOR EACH GROUP
Copies

of Energy Source Use Circle Graph and Oil and Natural Gas Math, pages 65-66
Calculators

Art
 supplies

 Preparation
Make

copies of the worksheets for each student.

 Procedure
Option 1
1.

Review math skills with students (percentages, graph interpretation, solving word problems, etc.).

2.

Divide students into ability groups. Students who struggle more with math can be given the circle graph activity. Students who excel
in math can be given the word problem activity.

3.

Have students work independently or in pairs and pair with others to share, compare, and correct answers if needed.

Option 2:
1.

Review math skills with students (percentages, graph interpretation, solving word problems, etc.).

2.

Work through problems individually with students going over answers, and giving students an opportunity to solve on their own
when ready.

Answer Keys
Energy Source Use Circle Graph

Oil and Natural Gas Math

1.

petroleum

1.

1,155,000 gallons

2.

8

2.

480 gallons

3.

92

3.

a. 64,166,6 gallons

4.

83

5.

>92

b. 133.7 cars
4.

144.4 trucks

5.

38.5 cars

Evaluation
Evaluate

individual student performance using the graphic organizers and science notebooks.
Evaluate

the entire unit with your students using the Evaluation Form on page 71 and fax to The NEED Project at 1-800-847-1820 or mail to:
The NEED Project
P.O. Box 10101
Manassas, VA 20108
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What is Energy?
Energy helps us do things. It gives us light. It warms our bodies and
homes. It bakes cakes and keeps milk cold. It runs our TVs and our cars.
It makes us grow and move and think. Energy is the power to change
things. It is the ability to do work.

Energy is Light
Light is a type of energy we use all the time. We use it so we
can see. We get most of our light from the sun. Using sunlight
during the day instead of turning on lights saves money because
sunlight is free.
At night, we must make our own light. Usually, we use electricity
to make light. Flashlights use electricity, too. This electricity
comes from batteries.

Energy is Heat
We use energy to make heat. The food we eat keeps our bodies
warm. Sometimes, when we run or work hard, we get really hot.
In the winter, our jackets and blankets hold in our body heat.
We use the energy stored in plants and other things to make
heat. We burn wood and natural gas to cook food and warm
our houses. Factories burn fuel to make the products they sell.
Power plants burn coal and natural gas to make electricity.

Energy Makes Things Grow
All living things need energy to grow. Plants use light from the
sun to grow. Plants change the energy from the sun into sugar
and store it in their roots and leaves.
Animals can’t change light energy into sugars. Animals, including
people, eat plants and use the energy stored in them to grow.
Animals can store the energy from plants in their bodies.
22
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Energy Makes Things Move
It takes energy to make things move. Cars run on the energy
stored in gasoline. Many toys run on the energy stored in
batteries. Sail boats are pushed by the energy in the
wind.
After a long day, do you ever feel too tired to move?
You’ve run out of energy. You need to eat some
food to refuel.

Energy Runs Machines
It takes energy to run our TVs, computers, and video
games—energy in the form of electricity. We use electricity
many times every day. It gives us light and heat, it makes
things move, and it runs our toys and microwaves. Imagine
what your life would be like without electricity.
We make electricity by burning coal, oil, gas, and
even trash. We make it from the energy that holds
atoms together. We make it with energy from the sun, the
wind, and falling water. Sometimes, we use heat from inside
the Earth to make electricity.

Energy Doesn’t Disappear
There is the same amount of energy today as there
was when the world began. When we use energy,
we don’t use it up; we change it into other forms of
energy. When we burn wood, we change its energy
into heat and light. When we drive a car, we change
the energy in gasoline into heat and motion.
There will always be the same amount of energy in
the world, but more and more of it will be changed
into heat. Most of that heat will go into the air. It
will still be there, but it will be hard to use.
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What Are Oil And Natural Gas?
Petroleum is a liquid that is found underground. Sometimes we call it oil. Oil in its natural
state is called crude oil and can be as thick and black as tar or as thin as water. Petroleum is a
concentrated form of energy. One barrel of crude oil has enough energy to boil 700 gallons of
water. Natural gas is similar to the air we breathe —it is a mixture of gases you can’t see, smell,
or taste. But it is different, too. Both oil and natural gas have a lot of energy in them and can be
burned to heat and power things.

How Did Oil And Natural Gas Form?
Long before the dinosaurs, oceans covered most of the Earth. They were filled with microscopic
sea animals and plants. Some of the animals were herbivores that ate the tiny plants, other
animals were carnivores and ate other animals, and there were omnivores which ate both. The
radiant energy from the sun was stored in the plants as chemical energy. When the plants
and the animals died, that chemical energy was stored in their remains. This happened about
400 million years ago.
As the plants and animals died, they sank to the ocean floor. Sand and sediment covered them
and turned into sedimentary rock. Millions of years passed. Heat from the earth and pressure
from the rock layers above turned the remains of the plants and animals into natural gas and
petroleum. Natural gas and petroleum are both called fossil fuels because they are made from
the remains of ancient plants and animals.
The petroleum and natural gas we use today took millions of years to form. We can’t make more
in a short time. That’s why we call them nonrenewable.
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The Rock Cycle
Geology is the study of rocks. Geologists are
able to study how old each layer of rock is,
what it is made of, and what useful things we
can get from the rock, such as petroleum and
natural gas. Geologists break all rocks into
three main categories: igneous, sedimentary,
and metamorphic.
Igneous rock is formed from magma, or liquid
rock, that exists beneath the earth’s crust and
hardens. When magma exits a volcano as lava,
it also cools and makes igneous rock. Magma
does not only come up through volcanoes.
Sometimes there are cracks, or faults, in the
earth’s crust, and magma can seep into the
spaces. Igneous rock is usually the most dense
of the three types of rocks.
Sedimentary rock is formed by sand and
sediment building up as layers over thousands
of years. As more and more layers build on top
of each other, the lower layers are compressed,
or squished, and become rock. This rock has
some small holes, or pores, and is where most
natural gas is found.
Metamorphic rock began as either igneous
or sedimentary rock. It has been heated and
compressed further until it morphs, or changes,
into a new type of rock. Metamorphic rock is
not as porous as sedimentary rock.

CRUST
MANTLE

magma and soft rock

OUTER CORE
magma

INNER
CORE
hot, solid metal

The Rock Cycle
cooling
melting
MAGMA

MAGMA

IGNEOUS ROCK

heat and
pressure

weathering
and erosion

melting
melting

weathering
and erosion

SEDIMENTS
weathering
and erosion

METAMORPHIC ROCK

compaction
and cementation

heat and
pressure

SEDIMENTARY ROCK
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1820
1850
1860
1890
1920
1930
1940
1950
1960

Natural gas supplies 1/4 of the energy we use

1910
1970
1980

Petroleum supplies 36.5% of our total
energy needs today

1967 First production of oil at the Alberta
Tar Sands in Canada
1975 Strategic Petroleum Reserves were set
up in response to the 1973 oil shortage
1977 Trans-Alaska oil pipeline is completed

1960 OPEC (Organization of Petroleum
Exporting Countries) was founded

1935 Nylon is invented. Nylon is an important
product made from petroleum

9,000,000 vehicles in the U.S. increased the
demand for gasoline

1892 Development of automobile created
use of previously discarded gasoline

Whale oil became scare and a substitute
was needed
1859 Edwin Drake struck oil and natural
gas in Titusville, PA. This marked the
beginning of the natural gas industry
Industrial Revolution

United States of America wins
Independence from Great Britain

1913 Henry Ford builds first moving
assembly line

1900

1959 The Methane Pioneer transported
liquefied natural gas from Louisiana to the
United Kingdom

Roman Empire

Bronze Age

Ancient Chinese and Egyptians burned
oil for light

Petroleum

1925 The first all-welded natural gas pipeline
was built. It was 200 miles long and stretched
from Louisiana to Texas

1880

1891 A 120-mile-long pipeline was built to
transport natural gas from central Indiana to
Chicago, but it was not very efficient

1859 Edwin Drake struck oil and natural gas in
Titusville, PA. This marked the beginning of the
natural gas industry

1810

1820 William Hart drills the first successful gas
well in Fredonia, NY, creating the Fredonia Gas
Light Company

1497 1783

1885 Robert Bunsen invented the Bunsen burner

Natural Gas
Foundation of British Empire

3000- 625 BCE2000 BCE 476 AD

1816 Baltimore streets had gas lamps

Approx 400 BCE Chinese piped gas from
shallow wells and burned it to evaporate sea
water for salt

Ancient Greeks, Persians, Indians burned
seeping gas from cracks

When Did People First Use Oil And
Natural Gas?

Oil and natural gas have been used by many different civilizations for centuries. The ancient
Egyptians collected petroleum and burned it in oil lamps. The ancient people of Greece, Persia,
and India discovered natural gas many centuries ago. These people were mystified by the
burning springs that were created when natural gas seeped from cracks in the ground and
were ignited by lightning. They would sometimes build temples around these eternal flames.
The ancient Chinese used natural gas as a source of thermal energy to evaporate water from
seawater and collect the salt. The timeline below shows how the use and discovery of oil and
natural gas have changed over the years.

Petroleum and Natural Gas Timeline

2000
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How Do We Obtain Oil And
Natural Gas?
Natural Gas Production
Natural gas is trapped in underground pockets of
rocks much like water is trapped in the pockets of
a sponge. We drill wells into the ground to reach
the gas so that it can flow to the surface. Some
wells are a mile or more deep! Natural gas can be
found onshore (under land) or offshore (under
water and land at the bottom of the ocean).

Underground Pipeline

E

PIPELIN

Natural gas is a mixture of gases. The natural gas
is piped from the wells to machines that clean it
and remove any water. The main ingredient in
natural gas is methane. Methane has no color,
odor, or taste. As a safety measure, gas companies
add an odorant, called mercaptan, that smells
like rotten eggs, to the gas so that leaks can be
detected.
We move natural gas from one place to another
in pipelines. There are almost two million miles
of pipeline all across the United States moving
natural gas from wells to processing plants to
our homes, factories, and buildings.

If connected end to end,
natural gas pipelines in
the U.S. would stretch to
the moon and beyond!

Types of Offshore Oil and Gas Structures
1

Oil Production
Petroleum is buried underground in tiny pockets
in rocks. We drill oil wells into the rocks to pump
out the oil. Sir Edwin Drake drilled the first oil
well near Titusville, PA in 1859. His well was only
69 feet deep when he struck oil. The typical well
today is about one mile deep. Texas and Alaska
are the states that produce the most oil.

2

3

4

5

6

7

8

9

10

platforms (deepest: Shell’s Bullwinkle in 1991 at 412 m Gulf of Mexico); 3)
compliant tower (deepest: ChevronTexaco’s Petronius in 1998 at 534 m
Gulf of Mexico); 4, 5) vertically moored tension leg and mini-tension
leg platform (deepest: ConocoPhillips’ Magnolia in 2004 at 1,425 m Gulf
of Mexico); 6) Spar (deepest: Dominion’s Devils Tower in 2004, 1,710 m
Gulf of Mexico); 7,8) Semi-submersibles (deepest: Shell’s NaKika in 2003,
1920 m Gulf of Mexico);
facility (deepest: 2005, 1,345 m Brazil); 10) sub-sea completion and tieback to host facility (deepest: Shell’s Coulomb tie to NaKika 2004, 2,307 m)
Data: NOAA, 2005
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OIL TANKER

A lot of oil is under the oceans along our
shores. Oil rigs that can float are used to reach
this oil. Most of these wells are in the Gulf of
Mexico.
After the oil is pumped to the surface, it is
shipped from one place to another through
pipelines and by ships and trucks to special
processing plants called refineries. The
United States doesn’t produce enough oil to
meet our needs. We import nearly half of the
oil we use from other countries.
Image Courtesy of BP

PIPELINES

Technology and the
Petroleum Industry
Current drilling techniques are more accurate
due to the advancement of technology.
Computers and other advanced technology
are used by the petroleum industry to greatly
improve production, reducing costs and
environmental impact.

oil DERRICK
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Horizontal drilling provides a means by which
oil producing companies can reduce the
number of wells they must drill, by allowing
them to drill in many directions from a single
vertical well. The amount of land needed
for horizontal wells is much smaller because
the number of wells needed is reduced.
An engineer in one location can remotely
operate a drill in a location half way around
the world and with amazing accuracy. Due to
better technology in exploring for petroleum,
the cost of production is reduced by millions
of dollars as fewer wells are mistakenly drilled
in places where there is no oil.

Wonders of Oil and Gas

We Use Natural Gas Every Day
Almost everyone in the United States uses
natural gas. Industry is the biggest user.
Factories burn natural gas for thermal energy
needed to manufacture products like paper
and cement. Natural gas is also an ingredient
in paints, glues, fertilizers, plastics, medicines,
and many other products.
Residences, or homes, are the second
biggest users of natural gas. Half of the
homes in the United States use natural gas
for heating, and many also use it for cooking
and heating water.

U.S. Natural Gas Consumption by Sector, 2010
ELECTRICITY

INDUSTRY

30.5%

32.9%

COMMERCIAL

13.3%
RESIDENTIAL

PIPELINE FUEL AND
TRANSPORTATION

20.5%

2.8%

Data: Energy Information Administration
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Commercial buildings use natural gas too.
Commercial users include schools, stores,
offices, churches, and hospitals.

BUS FUELED BY NATURAL GAS

Natural gas can also be used to generate
electricity. Many power companies are
building new power plants that burn natural
gas to make electricity. Natural gas plants can
produce electricity quickly when needed.
Natural gas can also be a cleaner burning
transportation fuel when compressed (put
under pressure). Natural gas vehicles burn
so cleanly that they are used to carry TV
cameras and reporters ahead of the runners in
marathons.

Image courtesy of Environmental Protection Agency

Some city buses are fueled by natural gas.

CNG—Compressed Natural Gas
Natural gas is an energy-rich fossil fuel. It burns cleaner than gasoline, making it a good fuel source
for the future. Natural gas is also less expensive CNG VAN
than gasoline. Natural gas is compressed into
tanks to use in vehicles. Even under pressure,
it only has about a third as much energy as
gasoline. Vehicles that run on natural gas have a
shorter range than gasoline-fueled cars. Range
is the distance a vehicle can go on one tank of
fuel. If more tanks are added to increase the
amount of fuel, the vehicle gets too heavy. Extra
fuel tanks also take away space for storage and
passengers. Some people worry about using
CNG because natural gas is flammable. CNG
tanks are stronger than tanks designed to hold
gasoline. CNG tanks are more difficult to damage
in crashes than gasoline tanks. Even if a fuel line
breaks, there is less danger because natural gas
is less dense than air, and rises when released. Compare this to gasoline, which, as a liquid,
forms puddles on the ground and keeps the fire hazard on the ground where people are. Also,
natural gas catches fire at a much higher temperature than gasoline, which means more energy
is required to ignite natural gas than gasoline.
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Today, there are over 850 natural gas fueling stations in the
United States—much fewer than the thousands of gasoline
stations. If we are going to use natural gas in more vehicles,
we will need many more fueling stations so people can refuel their
vehicles. Natural gas vehicles are good as fleet vehicles with their own
fueling stations. Many businesses with CNG fleets say their vehicles last
longer because the fuel is so clean burning.

We Use Petroleum Every Day
The first crude oil was refined into kerosene
for use in kerosene lamps for lighting. At that
time, the rest of the product was tossed away
until Henry Ford began mass production of
automobiles in 1913. This made automobiles
more available to lots of people. Because
automobiles use gasoline, the need for
gasoline greatly increased. Today, our country
would come to a stop without fuels made
from petroleum. Most of
our cars, trucks, ships, and
planes are powered by
petroleum products. We
depend on petroleum fuels
to travel from place to place
and to bring us food and
other items that we need in
our daily lives.
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Getting The Gasoline Out—And Other Products,
Too
When oil arrives at a refinery, it is separated into its many different compounds. Refineries use
a process called fractional distillation, which sorts the compounds by their boiling point, or
the temperature at which a compound
boils. The different compound groups
are then transported for more refining,
processing into transportation fuels,
or to be made into products such as
plastic.
Oil is measured in barrels; one barrel is
approximately 42 gallons. The United
States uses approximately 19 million
barrels of oil each day. Almost 43%
of oil is processed into gasoline (18
gallons of finished product from each
barrel).

Not Just For
Transportation

Oil Refinery

Products Produced From a Barrel of Oil, 2010
2.22% Heating Oil
4.44% Heavy Fuel Oil
4.44% Liquefied

Our factories use oil to make plastics
and paints, medicines and soaps.
Did you ever think about your action
figures, your CDs, or even lipstick
being made from petroleum? We also
burn oil to make electricity that runs
our lights and appliances. We use more
petroleum than any other energy
source.

Petroleum Gases
8.89% Jet Fuel

15.56% Other Products
22.22% Diesel

42.22% Gasoline

Data: Energy Information Administration
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Petroleum and the Environment
Petroleum keeps our world moving.
Many of the petroleum products,
such as medicines and fertilizers,
have helped people throughout the
world. There are some risks to using
petroleum, especially if it is not handled
properly. Burning gasoline and other
fuels in vehicles can pollute the air and
become a problem in many parts of
the country. However, oil companies
work very hard to try to protect the
environment. Gasoline and diesel fuel
have been processed to burn cleaner
and oil companies do everything they
can to drill, process, and transport oil
and its products as safely as possible.

Petroleum fuels can contribute to air pollution.

Oil companies work hard to drill and ship
oil as safely as possible but sometimes spills
do occur and cause damage to the land and
wildlife in the area. Oil spills are cleaned up as
quickly as possible to restore the habitat to
its natural state.

Products Made From Petroleum

Lipstick

Rubber Bands

CDs

Tape
Pen
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Exploring Density
 Background
Density is a physical property that tells us how much space a certain mass of a substance will
occupy. For example, water has a density of 1.00 g/mL, which means one gram of water will
occupy a volume of one milliliter. Objects that float in water have a lower density than water,
and objects that sink have a higher density.
The density of rocks is important to geologists when they are looking for oil and natural gas
deposits. Rocks lower in density are more likely to contain oil or gas deposits because they are
also often porous.
? Question


Do all liquids have the same densities?

 Hypothesis

 Materials
Graduated cylinder
600 mL Beaker
Corn syrup
Water
Vegetable oil
Plastic button

Grape or blueberry
Small cork
Penny
Glass marble
Wooden bead or wooden button
Ice cube

 Procedure
1. Predict what you think will happen when you pour the three equal amounts of liquids into
the containers. Illustrate and explain your prediction.
2. Pour the oil into your container. After it settles, pour in an equal amount of water. Finally,
pour an equal amount of corn syrup into the beaker or recycled bottle.
3. Let the liquids settle for a few minutes. Observe and record in your science notebook what
happens.
4. Predict what you think will happen when you drop each object separately into the container
with the three liquids.
5. One at a time, gently drop each object into the container.
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6. Observe where the objects settle and record in your science notebook using your data
table.
7. Draw a diagram of your container making sure to color each liquid a different color and to
illustrate where each item you dropped into the container is located in the container. Label
each item.
 Data and Observations
Use the chart to record your predictions and observations:

Object or Liquid

Predicted Position
(Bottom, Middle, Top)

Observed Position (1-10)

Cork
Corn Syrup
Glass Marble
Grape
Ice Cube
Oil
Penny
Plastic Button
Water
Wooden Bead or Button
 Conclusions
1. Rank the objects in order from least dense to most dense.

2. How do you know that is the order of densities? What about your experiment told you that
was the answer?

3. How can scientists and engineers searching for oil or natural gas use density to help them
find good places to drill a well?

 Extension
1. With your teacher’s permission, predict and test the density of other items you are curious
about. Record their information.
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Exploring Porosity
 Background
A pore is a small hole in something. Many things have pores. Sometimes the pores are so
small they can only been seen with a microscope, and sometimes they are large enough to
be easily seen. Sponges have pores. They’re really big, and are what allow a sponge to hold
water. The water flows through the sponge, filling up the pores. Not all pores are big though.
Rocks have pores, and sometimes they’re very small. Limestone and shale are two common
sedimentary rocks. They can both hold water, oil, or gas because they have lots of pores. The
more pores in the rocks, or the larger the pores, the more gas or liquid they can hold.
? Question


How does the density of a rock affect the porosity?

 Hypothesis

 Materials
3 Beakers
Water
100 mL Graduated cylinder
Large objects such as coarse gravel or
extra-large marbles

Medium objects such as pea gravel or
marbles
Small objects such as aquarium gravel or
tiny beads

 Procedure
1. Label your beakers or jars with the numbers 1, 2, and 3.
2. Fill jar 1 to where your teacher tells you to with the large objects.
3. Fill jar 2 to where your teacher tells you to with the medium-sized objects.
4. Fill jar 3 to where your teacher tells you to with the small objects.
5. Predict which jar will hold the most water to the fill line. Which will hold the second most?
Which will hold the least? In your data table, label your prediction for the jar that holds the
most as number 1. Label the jar that you think holds the least as number 3.
6. Measure 100 mL in your graduated cylinder. Pour water into beaker #1 until you reach the
fill line. Subtract the water that is left in the cylinder from 100 and record this number as
the “volume of water added” in the data table.
7. Fill the cylinder back to the 100 mL line with water.
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8. Repeat steps 6 and 7 for beakers 2 and 3 and record the volume of water used in the data
table.
9. Look at the volumes of water recorded in the data table. The most porous rock holds the
most water.
10. Using your data, re-rank the beakers 1-3 according to the amount of water you were able
to add to the beakers.
11. Looking at the volume of water each beaker could hold, and recalling the information
you read in the background, determine whether each beaker best models an igneous,
sedimentary, or metamorphic rock. Write I, S, or M in the box on the data table.
 Data and Observations
Use the chart below to record your predictions and observations:

Rock (each beaker
represents a
different rock)

Prediction of
Porosity

Volume of Water
Added

Actual Porosity

Igneous,
Sedimentary, or
Metamorphic

Rock One (Filled
with large
substances)
Rock Two (Filled
with medium
substances)
Rock Three
(Filled with small
substances)
 Conclusions
1. Which type of rock are most petroleum and natural gas deposits found in? Explain why.

2. Explain the relationship between density and porosity.

3. If we had used rocks (beakers) that you could not see through, how could you determine
the density or porosity of rocks?
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Formation of Petroleum and
Natural Gas Listening Activity
? Question


How are petroleum and natural gas formed?
 Materials
8 ½” x 11” Sheets of paper
Colored pencils and markers
 Procedure
1. Your teacher will give you a piece of paper. If it is not already divided and labeled, fold it
into three sections of equal size, as shown. Label the three sections Scene 1, Scene 2, and
Scene 3.
2. Your teacher is going to read a story twice. The first time the story is read, just listen carefully.
Try to picture each scene in your mind as your teacher reads.
3. The second time your teacher reads the story, illustrate what your teacher is saying. Your
teacher will pause frequently to allow you time to draw.
4. At the bottom of the first scene, write “300 to 400 million
years ago.”
5. At the bottom of the second scene, write “50 to 100 million
years ago.”
6. At the bottom of the third scene, write “Today.”
7. After the story is finished, color your illustrations.

 Teacher Script
1. Scene One—300 to 400 million years ago a large sea covered the area we now recognize
as the southern part of the United States. In this sea lived a large number of microscopic
plants and animals called plankton. When the plants and animals died they were buried
on the ocean floor and then covered with layers of sediment and rock.
2. Scene Two—50 to 100 million years ago the remains of the microscopic plants and animals
were buried deeper and deeper. Enormous heat and pressure turned them into petroleum
and natural gas.
3. Scene Three—Today we drill through the layers of sedimentary rock to reach the rock
formations that contain oil and gas deposits.
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Illustrating Stories
? Question


How can younger students learn about oil and natural gas?
 Materials
Construction paper
Poster board or material for cover
Markers or crayons

Binding material from your teacher
Copy of a story to illustrate

 Procedure
1. Your teacher will assign you to a group of classmates with whom you are to work, and will
give you a copy of an energy story. You will illustrate and create a book to share with other
students.
2. Read the story individually.
3. As a group, decide who will assume the following roles. People may have more than one
role.
One person who gets supplies
One person who records ideas from your group
One person who organizes the story
Several people to draw pictures
One or two people who have neat handwriting to copy the story into your booklet
4. As a group, decide how you will illustrate the story. Decide if it will be similar to a traditional
story book, like a comic book, or some other format you choose.
5. Within your group, brainstorm ideas for illustrations for the different parts of the story.
Write down all ideas.
6. Look at your list of ideas and as a group decide which are the best.
7. Divide the work evenly among all group members and illustrate your story. Be sure to
write the appropriate part of the story below each illustration.
8. When your story is finished, make a cover for the booklet.
9. Bring your booklet to your teacher and get help binding it together with the materials
your teacher has chosen, such as staples or yarn.
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Under the Sea
Hi, there! I’m Sue Ann. I’m a teeny, tiny sea animal.
At least, I used to be.
That was a long time ago—millions of years ago.
Meet my friend Zeke. He was once a sea plant.
After all those years, I bet you’re surprised we’re still around.
We’ve seen dinosaurs come and go. And cave dwellers.
We’ve seen ice ages and floods and earthquakes.
We’ve watched the Earth go through a lot of changes.
Can you see us buried in the rocks under the water?
I guess you don’t recognize us.
We’ve gone through a lot of changes, too.
I don’t look like a sea animal any more. And Zeke isn’t green.
When we died, we sank to the bottom of the sea.
We got buried under the sand with other plants and animals.
They all piled on top of us.
Do you know how it feels when you get stuck under a huge pile of covers?
You get hot and squished, right?
That’s what happened to us.
We were trapped under all that stuff.
After a few million years, the pile on top of us turned to rock.
It got heavier and heavier and we got hotter and hotter.
Finally, I think we sort of melted.
40

Wonders of Oil and Gas

That’s what it felt like anyway.
We turned into a pool of sticky oil with a gas bubble on top.
Can you see us yet? Look hard!
We’re trapped in a little pocket of rock.
One of these days, they’ll send out a search party for us.
They’ll study maps and bounce sound waves off the rocks.
They’ll drill a hole down through the rocks and find us.
They’ll pump us up to the surface—the oil and the gas.
They’ll clean us up and turn us into all kinds of things.
I can’t wait to see what happens to me.
Maybe I’ll be natural gas and travel in a pipeline to your house.
I’d keep you warm and cook your dinner.
Maybe I’ll be a fancy plastic toy to make your baby brother laugh.
Or the stuffing in your sleeping bag.
Maybe I’ll be the medicine that helps you feel better the next time you get sick.
Perhaps I’ll be the crayons you use to color a picture.
Or the ballpoint pen you use to write your name.
Maybe I’ll be gasoline and take you to school.
Or jet fuel and fly the President around.
Maybe I’ll be propane and cook your hot dogs on the grill.
There are so many things I might be. It’s so exciting to think about!
I think Zeke will be the big red smile painted on a clown’s face. He’d like that.
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Into Deep Water: Drilling
for Oil and Gas
Stacey has trouble falling asleep. She’s so excited. Tomorrow is a very special day for all the kids
at school. They are going to work with their parents.
Her friend, Susie, is helping her mom at the bakery. Her friend, Tanya, is going to the office with
her dad. Stacey is going to work with her dad, too. But not to an office!
Stacey’s going out into the Gulf of Mexico on a boat. Her dad works on an oil rig. He looks for
oil buried deep in the rocks under the water.
Before daylight, her dad wakes her. They drive to the dock in the early morning darkness.
A crew boat is waiting. Stacey and her dad jump onto the boat. Other people climb aboard
carrying suitcases.
“Dad,” asks Stacey, “are all these people going to stay on the rig for three weeks like you do?”
“Most of them will. But not us. We’ll ride back this evening with the workers going home.”
The crew boat takes off and Stacey watches the sun rise over the water. It’s a beautiful sight.
The workers tell her stories about life on the rig, watching movies and playing cards. Last year,
Stacey had Thanksgiving a week late because her dad was working.
“How deep is the water?” she asks. “All I see is water everywhere I look.”
“Under the rig, the water is about 300 feet deep. It’s a shallow rig. Some rigs are in water almost
a mile deep. Those are called floating rigs and they’re tied to the bottom by big cables.”
Suddenly, her dad points to a tower on the horizon. “There she is, Stacey. There’s my office.”
At first, the rig looks tiny. It grows and grows as they get closer.
“Dad, how did you build the rig way out here?” Stacey wants to know.
Her dad laughs. “We didn’t build it out here, Stacey. We built it on shore, then towed it out here
on a big barge. It took almost a year to build.”
The crew boat pulls up to the rig. A big basket drops down from the deck above them.
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“Jump into the basket, Stacey,” says her dad, giving her a hand, “and hold on tight. The air
tugger lifts us up fast.”
“Is this the only way to get up there, Dad?”
“Yep, this is the only way when you come by boat. The helicopters can land right on the deck.
I hope the tugger operator is in a good mood today. Sometimes he dips new people into the
water before he lifts them up.”
“Dad, he won’t do that, will he? I didn’t bring extra clothes!”
“Don’t worry, Stacey, we’ve got a laundry room on the rig.”
Stacey holds on as the basket sways in the wind. The ride up takes only a minute. They climb
out of the basket onto the deck. Ladders and machines are everywhere. The drilling unit towers
above her.
“Let’s go see the kitchen first, Stacey,” says her dad. “I’m hungry.”
“Me, too!” answers Stacey. “I didn’t get any breakfast.” They climb down a ladder to a lower
deck.
Stacey can’t wait to eat on the rig. Her dad has told her about the food—four meals a day.
She’d eat macaroni and cheese at every meal.
After they eat, her dad shows her the bunk room where he sleeps. There are bunks for four
people in the room.
He shows her the recreation room where the workers play pool and watch movies. He shows
her the laundry room and the bathroom and the showers.
“Dad, where does the waste go? You don’t dump it in the water, do you?”
“Oh, no, we’d never do that. It all goes into a big tank and a boat takes it to shore. Some of the
really big rigs have their own waste treatment plants.”
Her dad grabs her hand and pulls her up a ladder. “We’ve got a neat machine up here. It takes
the salt out of the sea water. It makes clean water for us to use, so we don’t have to ship it from
shore.”
“This is just like a city out here,” says Stacey. “You’ve got everything.”
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“Well, not everything. I hate not being able to call you every day when I’m gone so long.”
“I know,” answers Stacey, “but, when you do come home, you’re home for three weeks. Now
show me how you drill for oil. That’s what I really want to see!”
Stacey and her dad climb back up to the rig deck. He shows her a map of the sea floor under
the rig. There are twenty X’s on the map. They plan to drill a well on each X to look for oil.
Stacey’s dad shows her the pipes where the drills go down into the water. He shows her the
machines that run the drills. He shows her the X where they are drilling today.
“What happens when you find oil, Dad?” asks Stacey.
“We pump it out of the rock into a pipe. Then an oil tanker takes it to a refinery on shore.”
“Doesn’t any of the oil leak into the water?”
“We’re very careful, Stacey. We know that oil can pollute the water and hurt the fish and plants.
We do everything we can to keep any oil from leaking into the water. Let me show you what I
do.”
Her dad leads Stacey into a room filled with lots of control panels.
“Wow, Dad! This is where you work? It’s so cool!”
“This is it. I use these control panels to run the wells. I make sure the oil and gas don’t come out
too fast. I’m called a blow-out specialist.”
“A blow-out specialist. I like that. What’s next?”
“Let’s swing by the kitchen and grab a snack. Then I want to take you back up on deck. I’ve got
one more thing to show you.”
“Sounds good to me, Dad. I’m getting hungry.”
Stacey and Dad have a snack and climb up to the deck. They walk to the railing. Way down
below, Stacey sees two people fishing.
“I’ve caught some great fish down there, Stacey,” says her dad.
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Stacey smiles. “I’m glad you take care of the water, Dad. You know how important that is to me.”
Suddenly her smile turns into a frown. “What do you do when a storm comes? Couldn’t that
make the oil spill?”
“Storms can be dangerous, Stacey. The first thing we do is shut the wells and stop drilling.
Then, if the storm looks bad, we send most of the workers to shore. Only a few people stay on
the rig.”
“You always stay, don’t you, Dad?”
“It’s part of my job.”
“Do you ever get scared?”
“Excited maybe, but not really scared. I would leave if I thought there was a real danger. Don’t
worry.”
All of a sudden, a siren begins to blow. Stacey jumps. “What’s that, Dad? Is something wrong?”
Not a thing, Stacey. That’s the siren to let us know the crew boat is about to leave for shore.
Anybody who misses the boat will have to stay on the rig for two days, until the next crew boat
comes.”
“Let’s miss it, Dad. I love it out here. I want to work on a rig, too. Maybe I’ll be a blow-out
specialist, just like you.”
“You can be anything you want to be, Stacey, when you grow up. But right now, we’re getting
back into the basket.”
Stacey and her dad climb in and wave good-bye to the crew. As they near the boat, the operator
dips the basket into the water.
Stacey shakes her fist at him and laughs. As the crew boat heads into the sunset, Stacey’s hand
slips into her father’s. It has been a perfect day, even if her feet are wet.
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Let´s Take Core Samples
 Background
How do petroleum geologists find oil and gas deposits? How can they tell where the right kind
of rock is located, since they can’t see through the ground? While they can’t see what kind of
rocks are there, or where they are, they can use a variety of techniques to find sedimentary
rock. One method they commonly use is to take core samples. A long, hollow drill, called a
core drill, is pushed into the ground and removed. Inside the drill is a long cylinder of rock,
with the layers arranged exactly as they are in the ground. Geologists then use the thickness
and depth of the different kinds of rock they see in the core to help determine where oil and
gas are most likely to be found.
? Question


What is it like to drill for oil and natural gas?

 Hypothesis

 Materials
One cupcake provided by your teacher
Three straw halves
Plastic knife
 Procedure
1. Your teacher will give you a cupcake. This represents the part of land or water you are
going to explore for oil or gas.
2. Listen as your teacher explains what the different colors inside your cupcake represent.
3. Push one of the straw halves into your cupcake and pull it out. This is your first core sample.
4. Make a diagram of your first core sample in the data table. Label it with the correct types
of rock.
5. Make a prediction about where you are most likely to find sedimentary rock in your cupcake
using your core sample.
6. Take a second core sample in the area you predicted. Make a diagram in your data table.
7. Use the information from core sample #1 and core sample #2 to determine where you will
drill for oil.
8. Use the third straw to drill your “well.” As before, diagram your core sample.
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9. If your third core sample has a large amount of sedimentary rock, you have successfully
located an oil or gas deposit and will have a productive well.
10. Use the plastic knife to cut your cupcake in half. Compare the cupcake with the diagrams
you made, and your predictions.
 Data and Observations
Use the chart below to record your predictions and observations:
Red represents igneous rock
Blue represents metamorphic rock
Yellow or white represents sedimentary rock
First Core Sample

Core Sample 1 Diagram

Prediction of stratigraphy of cupcake

Second Core Sample

Core Sample 2 Diagram

New prediction of stratigraphy of
cupcake

Drilling for Oil—Third
Core Sample

Draw the third core sample that
Draw your prediction of the
represents where you chose to put your stratigraphy of the cupcake after 3
well.
drillings.

Did you strike oil or gas? Why did you choose where you chose
to drill your final well?
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Drilling for Oil in the Ocean
? Question


How do scientists drill for oil in the ocean without
getting wet?

 Hypothesis

 Materials
Foam platform
2 Clear plastic straws
Aquarium with sand and water inside
Clear tape

 Procedure
1. Tape two straws together end to end so that the juncture is completely sealed to make a
drill.
2. Try to strike oil. Insert your drill through the hole in the deck into the sand until it hits the
bottom of the aquarium. Cover the end of the straw tightly with one finger and remove the
straw.

 Conclusion
Is there any dark sand in the end of the straw? Did you strike oil? How many times did you drill
before you found oil?

 Research Questions
1. How do geologists determine where to look for oil under the ocean?
2. What are the challenges of finding and producing oil from offshore basins?
3. What would life be like working on an offshore oil rig?
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Build a Stationary Oil Rig
 Background
An oil rig is built on shore, then floated out to the
drilling site on huge barges. In shallow water, a rig
rests on the ocean floor on long, hollow legs. While
the rig is being towed to the site, the legs are filled
with air. Once the rig reaches the site, valves in the
legs are opened and the legs slowly fill with water, so
that they sink to the bottom.
? Question


How does an oil rig stay in place in the ocean?

 Hypothesis

 Materials
Aquarium with water
Foam platform

4 Clear plastic straws
4 Toothpicks

Sharp scissors
Clay

 Procedure
1. The slits your teacher cut in the straws will act as water valves.
2. Make holes at the corners of the foam board and insert the ends of the straws without the
slits.
3. Seal both ends of the straws with clay. Mold the clay on the bottoms into 2 cm x 2 cm square
feet.
4. Float the platform in the aquarium.
5. Insert toothpicks in the slits in the straws to hold them open. (Opening the valves in the legs
of the rig.)
6. Break the seal of the clay at the top of the straws so that the air in the straws can escape.

 Conclusion
Describe the action of the rig as the straws filled with water.

 Research Question
1. What is the maximum depth of water in which a stationary rig could be used?
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Floating Oil Rig
 Background
When drilling in deep water, a floating rig is used.
Air-filled tanks (called ballast tanks) support the rig,
which is secured to the bottom of the ocean.
? Question


How are oil rigs placed in very deep water?

 Hypothesis

 Materials
Aquarium with water
Foam platform
4 Small empty glue bottles with twist-close
tops

4 Pieces of string or yarn 45 cm long
8 Small weights such as sinkers
Sharp scissors

 Procedure
1. Run a piece of string through the holes in the glue bottles so that the string is hanging
evenly from each bottle.
2. Attach the weights to the ends of string.
3. Remove the tops from the glue bottles.
4. Make holes in the foam board big enough for the necks of the glue bottles. Insert the bottles
through the holes and replace the tops, closing them tightly.
5. Place the rig in the aquarium.
6. Spread out the weights on the bottom of the aquarium to secure the rig.
7. Open the tops of the glue bottles.

 Conclusion
What happened when the tops of the glue bottles were opened?

 Research Questions
1. As more equipment is added to a floating rig, would you want more or less air in the ballast
tanks?
2. What are some unique challenges to drilling in deep water?
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Perforated Well Casing
? Question


How do you think adding holes to a well casing will influence the amount of petroleum or
natural gas that a well can produce?

 Hypothesis

 Materials
Two kitchen sponges, the same size and shape
Flexible straws
Push pin
Shallow tray (for sponges)
Shallow tray (for collection from straw)
Plastic wrap
1-3 Heavy books or weights
10 mL Graduated cylinder
Cup of water

 Procedure
1. Place one sponge in a shallow tray.
2. Lay a straw on the sponge so the elbow is beyond the edge of the sponge. If necessary,
trim the straw so the end of it is inside the end of the sponge by at least 3 cm (see diagram).
3. Lay the other sponge on top of the straw/sponge combination so the edges align with
the first sponge. Wrap both sponges in plastic wrap to reduce water leaking out from the
bottom.
4. Pour water on the sponges so they are saturated but almost no water is leaking out.
5. Put the other shallow dish beneath the straw protruding from the sponges.
6. Gently lay a heavy book on top of the sponges and observe the amount of water that
comes from the straw.
7. Add another book to the first, and continue until no water comes from the straw. Try using
your arms to provide more mass, if needed.
8. Record observations. Measure the amount of water in the collecting dish by pouring it into
the graduated cylinder.
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9. Disassemble the stack of books, sponges and straw.
10. Using a push pin, poke several holes about 3-5 mm apart on both sides of the straw. (If straws
are striped, use the stripes as a guide).
11. Replace the straw in the stack of sponges and rewet the sponges as before.
12. Repeat steps 5-8.
13. Record observations.
 Data
Condition of Straw
Solid (no holes)

Amount of Water Collected

Perforated (with holes)

 Observations

 Conclusions
1. How did perforating (poking holes in) the straw change the amount of water you collected?

2. Using your observations, explain how perforating the well casing would be beneficial in a
drilling scenario.
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Fracking With Jello
? Question


How does a liquid behave when injected into a solid under pressure?

 Hypothesis

 Materials
20 cc Syringe (oral dosing syringe works well)
Breakfast syrup
Butter knife
Dinner plate or large disposable plate
Flexible straws
Large (1 qt) measuring cup
Loaf pan (9 x 5)
Non-stick cooking spray
Plastic wrap
Push pin or large sewing needle
Spatula
Unflavored gelatin
Wire whisk

 Procedure
1. Your teacher will provide you with a block of gelatin on a plate.
2. Insert a straw into the side of the gelatin block, parallel to the plate, about 2/3 of the way
into the gelatin.
3. Bore out the hole with the straw so a hole is left in the gelatin.
4. Poke about 10 holes in another straw, near the end away from the elbow, in two lines on
opposite sides of the straw. The holes should be about 5 mm apart, and about 10 mm in
from the end of the straw.
5. Cover the end of the perforated straw with a small piece of plastic wrap.
6. Attach the other end of the perforated straw, nearest the elbow, to the syringe with another
piece of plastic wrap. Wind it around the straw and syringe several times to give a good
seal.
7. Pull the plunger out of the syringe.
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8. Fill the syringe with breakfast syrup, allowing it to run into the straw. Keep filling the syringe
as the level goes down until the entire straw-syringe assembly is full of syrup.
9. Quickly replace the plunger into the syringe. This will keep the syrup from running freely out
of the straw, but it still might drip a bit.
10. Insert the perforated straw, filled with syrup and with syringe attached, into the bored hole
in the gelatin block.
11. Using very firm pressure, quickly inject the syrup into the gelatin block and observe the
fracturing pattern of the gelatin.
12. Pull the straw back out of the gelatin block.
 Observations
Draw a picture of what you observe happening to the jello and the syrup.

 Conclusions
1. What happened with the syrup and jello in this system? Why did they behave this way?

2. How does the syrup simulate a fracking fluid in the process of hydraulic fracturing?
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Fracking a Cake
? Question


How does fracking fluid behave when entering a porous solid?

 Hypothesis

 Materials
Frozen layer cake
Turkey injector
Chocolate Magic Shell sundae topping
Cup or beaker (optional)
Plastic or metal knife

 Procedure
1. Assemble the turkey injector syringe and needle.
2. Shake or swirl the Magic Shell topping thoroughly in your container to prevent hardening.
3. Pour the Magic Shell into the syringe of the injector. (Magic Shell can also be drawn up
into the syringe if using a beaker or cup. It is recommended that the injector is held over
a cup or beaker anyway, to reduce mess, as the shell may slowly pour out of the bottom
perforation of the injector needle.)
4. Insert injector horizontally into the cake. Aim to insert the injector into the middle or lower
layer of the cake.
5. Quickly and firmly inject the fluid into the cake. (Steps 4-6 should occur quickly to avoid
hardening of the Magic Shell. If the fluid hardens, stir or shake, and begin again.)
6. Repeat on other portions of the cake, if necessary.
7. Cut through your cake. Slice so that the knife travels down through the spot you injected.
This is called a cross-section.
8. Observe how the fluid behaved in the porous cake. Draw a picture and describe your
observations.
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 Observations

 Conclusions
1. What happened to the Magic Shell when it was injected into the cake?

2. What would happen to the Magic Shell if the cake was more or less porous?

3. Did the Magic Shell travel through the icing that separated the layers? Why do you think it
behaved this way?

4. What might the icing represent when fracking for oil and natural gas? Explain.
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I’m Made From Oil and Gas
 Background
Oil and natural gas provide the basic materials from which plastic manufacturers make things
we use every day.
? Question


What is made from oil and gas that I use every day?

 Materials
Bag of objects your teacher will provide

 Procedure
1. Your teacher will place several objects from around your classroom that were made from oil
and gas on a table. Look at the objects and see what they have in common.
2. Discuss with your teacher the kind of objects that are made from oil and gas.
3. Find a few other objects in your classroom that are made from oil and gas.
4. When your teacher instructs you, write down as many objects from the bag that you can
remember.
Observations
List the additional objects you and your classmates find from around your classroom that are
made from oil and natural gas. Which objects from the bag can you remember? Write them
here.

 Conclusion
How many objects did you and your classmates list? Are there any things that you use every
day, that are not in your classroom, that are made from oil and gas?

 Research Questions
1. If oil and gas become more expensive, what happens to the price of things we use every
day? What happens to objects made from oil and gas when we’re done with them? Can
we reuse them? Can they be recycled? Find out how your school, family, and community
recycle plastic items?
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Pretzel Power
 Background
Oil and natural gas are widely used as transportation fuels. Most of our cars run on petroleum.
Some vehicles are more efficient than others and allow us to go farther with less fuel while
being kind to the environment.
 Objective
To recognize the energy efficiency of different kinds of transportation and the benefits of
carpooling.

 Materials
One 3” x 5” card
Bag of 10 pretzels from your teacher

 Procedure
1. Think about the kind of car you would like to drive.
2. Use a computer and look at the fuel efficiency of your choice using www.fueleconomy.gov.
3. On your card, record the name of the car, the year it was made, how many miles per gallon
it travels, and how many passengers can fit in the car.
4. Your teacher will give you a bag of pretzels. Each pretzel represents one gallon of gasoline
and the bag represents one tank of gas.
5. For Round One: You will be “driving” from “Home” to work in “Near Town” and back home
again while using only 5 gallons of gasoline (5 pretzels). You will be marking the distance
driven by taking steps heel-to-toe. One step represents one mile driven.
Eat one pretzel. Take as many heel-to-toe steps as your car would be able to drive on one
gallon of gasoline. Do not take any more steps than your car can drive.
Eat another pretzel and again take as many steps as your car can drive on one gallon of
gasoline. Continue this until you have used five “gallons of gasoline” (eaten five pretzels).
6. For Round Two: In this round you will be traveling to “Far Town” in your car. Decide if you
should carpool, and find passengers for your car, or join another person’s carpool.
If you carpool, all members combine their pretzels. Only one person may eat a pretzel at a
time.
When your teacher indicates the start of Round Two, begin stepping as a group as you
drive to Far Town. Count the steps together for the car you chose to drive.
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 Conclusion
1. During Round One, were you able to make it to work and back Home? Did you have fuel
remaining?

2. During Round Two, were you able to make it to Far Town and back Home? How were you
able to travel this greater distance?

3. Describe how this activity compares to driving real cars using real gasoline.

4. Explain the benefits of carpooling. Describe the disadvantages, too.

 Research Questions
1. Use the same web site that you used at the beginning of this activity to research your
family’s car(s). Discuss it with your family.
2. Look at the cars listed on the web site. Which ones are the most fuel efficient? Are they cars
you would choose to drive? What are the advantages and disadvantages to owning these
cars?
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2012 Audi A3
FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG
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2012 Bentley Continental GT
Diesel
Small Station Wagon
5
34

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

2012 BMW Gran Turismo

2012 Bugatti Veyron

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Gas
Large
5
18

2012 Buick LaCrrosse eAssist

2012 Buick Verano

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Hybrid Electric
Midsize
5
29

Flex Fuel E85
Compact
4
10

Gas
Two-Seater
2
10

Gas
Compact
5
25

2012 Cadillac Escalade ESV

2012 Chevrolet Camaro

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Flex Fuel E85
SUV
8
12

Gas
Compact
4
22
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2012 Chevrolet Equinox

2012 Chevrolet Malibu

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Gas
SUV
5
26

2012 Chevrolet Suburban

2012 Chevrolet Volt

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Gas
SUV
8
17

2012 Chrysler 200
FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Plug-In Hybrid Electric
Compact
4
94 MPGe

2012 Chrysler Town & Country
Flex Fuel E85
Midsize
5
16

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

2012 Dodge Ram 1500

2012 Ferrari FF

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG
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Flex Fuel E85
Midsize
5
18

Gas
Pickup Truck
3
15
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Flex Fuel E85
Minivan
7
14

Gas
Midsize
4
13
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2012 Ford E350 Wagon

2012 Ford Escape Hybrid

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Gas
Passenger Van
11
11

2012 Ford F150
FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

2012 Ford Feista
Gas
Pickup Truck
3
17

2012 Ford Focus EV
FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG
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Hybrid Electric
SUV
5
32

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Gas
SubCompact
5
33

2012 Ford Fusion FFV
Electric (Dedicated)
Compact
5
105 MPGe

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Flex Fuel E85
Midsize
5
16

2012 GMC Sierra 15 Hybrid

2012 Honda Civic Hybrid

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Hybrid Electric
Pickup Truck
6
21

Hybrid Electric
Compact
5
44
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2012 Honda Civic NGV

2012 Honda Insight

FUEL

Natural Gas
(Dedicated)
CLASS
Compact
NUMBER OF PASSENGERS 5
COMBINED MPG
31

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

2012 Jeep Grand Cherokee

2012 Kia Optima Hybrid

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Flex Fuel E85
SUV
5
14

2012 Lexus LS 460
FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Hybrid Electric
Midsize
5
37

2012 Lexus RX 450H
Gas
Midsize
5
19

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

2012 Lincoln Navigator

2012 Maybach 57

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG
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Hybrid Electric
Compact
5
42

Gas
SUV
7
16
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Gas
SUV
5
30

Gas
Large
4
12
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2012 Mazda 5
FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

64

2012 Nissan Leaf
Gas
Minivan
6
24

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

2012 Smart Fortwo Coupe

2012 Toyota Camry

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Gas
Two-Seater
2
36

2012 Toyota Highlander Hybrid

2012 Toyota Prius

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Hybrid Electric
SUV
7
28

Electric (Dedicated)
Midsize
5
99 MPGe

Gas
Midsize
5
28

Hybrid Electric
Midsize
5
50

2012 Volkswagen Passat

2012 Volkswagen Touareg

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

FUEL
CLASS
NUMBER OF PASSENGERS
COMBINED MPG

Diesel
Midsize
5
34

Diesel
SUV
5
22
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Energy Source Use Circle Graph
Directions

Using the data below, label the sections of the circle graph. The data below represents the
amount of total energy provided by different energy sources in 2010.
Petroleum
Natural Gas
Coal
Uranium
Biomass
Hydropower
Propane
Other

35%
25%
21%
9%
4%
3%
2%
1%

(Solar, Wind, Geothermal)

Color each section, and create a legend for the colors. Label each section with the correct
percentage. Using the graph and what you know about energy sources, answer these
questions.
1. Which energy source provides the most energy?
2. What percentage are renewable energy sources?
3. What percentage are nonrenewable energy sources?
4. What percentage of the energy sources are fossil fuels?
5. What percentage of the energy sources are found underground?
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Oil and Natural Gas Math
Read each problem below. Plan how you will solve the problem, then solve it showing your
work. Circle your answer.
1. A barrel of petroleum is 42 gallons. If a tanker barge can hold 27,500 barrels, how many
gallons is it carrying?

2. The average personal car is driven 12,000 miles each year. If the car averages 25 miles per
gallon, how many gallons of gasoline does it use each year?

3. After being refined, a barrel of petroleum makes about 18 gallons of gasoline.
A. How many gallons of gasoline come from one tanker barge?

B. How many cars from problem #2 can be fueled for one year with the gasoline refined
from one tanker barge?

4. If one large tanker truck can carry 8,000 gallons of gasoline, how many tanker trucks would
it take to transport the same load as one barge (27,500 barrels)?

5. A tanker car on a train can hold an average of 30,000 gallons of petroleum products. How
many tanker cars would be needed to replace one tanker barge?
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Additional Reinforcing Activities
The following activities can provide further enrichment and reinforcement of your students’
learning about oil and natural gas. All curriculum guides can be accessed on the NEED web
site. Specific URLs are listed after the title of each guide.

Energy Rock Performances
Natural Gas Song and Petroleum Song
http://www.need.org/needpdf/Great%20Energy%20Rock%20Performances.pdf

Transportation Fuels Rock Performances
Petroleum Fuels and CNG
http://www.need.org/needpdf/Transportation%20Fuels%20Rock%20Performances.pdf

Energy on Stage
Midas and the Black Gold Touch
http://www.need.org/needpdf/Energy%20On%20Stage.pdf

Shale Gas Article
http://need.org/needpdf/careerCurrents1102.pdf

Oil Industry in the Round
Found in Fossil Fuels to Products
http://www.need.org/needpdf/Fossil%20Fuels%20to%20Products.pdf

Fossil Fuels to Products
http://www.need.org/needpdf/Fossil%20Fuels%20to%20Products.pdf

Oil and Gas Bingo
http://need.org/energybingo
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Glossary
carnivore
chemical energy
commercial
compound
compressed
density
electricity
energy
fault
flammable
fossil fuel
fractional
distillation
geology
habitat
herbivore
horizontal
igneous rock
ignite
industry
lava
magma
mercaptan

animal that eats primarily other animals
energy stored in the chemical bonds of molecules in substances like
petroleum, coal, wood, and food
part of society where business, education, and religious services occur
pure substance made of groups of atoms chemically bonded together
pushed in from all directions and reduced in volume
amount of volume a certain mass occupies; the mass of an object
divided by its volume is its density
a form of energy; moving electrons
ability to do work or undergo change
crack in the earth’s crust; boundary between two plates in the earth’s
crust
able to be burned
nonrenewable sources of energy formed from living things that died
many years ago
process that separates compounds by their boiling points

the study of the earth
specific area or environment where people, animals, and plants live
animal that eats only plants
running parallel to the ground (parallel to the horizon)
rock made when lava cools
set on fire
part of society which makes raw materials and finished products
magma that has made it to the surface of the earth
molten rock found between the inner core and crust of the earth
class of carbon-containing compounds which also has at least one
sulfur atom, and has a very disagreeable odor
metamorphic rock igneous or sedimentary rock that was subjected to intense heat
and pressure and has changed; the grains of metamorphic rock are
flattened, compared to sedimentary rock grains
methane
smallest of the hydrocarbons; one carbon atom bonded to four
hydrogen atoms (CH4)
microscopic
too small to be seen without a microscope
natural gas
a mixture of clear, colorless, odorless gases found in sedimentary rocks,
made mainly of methane
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nonrenewable
odorant
oil
omnivore
petroleum
pipeline
radiant energy
refinery
residence
sedimentary rock
transportation
vertical

©2012 The NEED Project

substance available in limited amounts; substance that cannot be made
quickly
chemical added to a substance to give it a distinctive odor
a mixture of hydrocarbons found in sedimentary rocks; another name
for petroleum
organism which eats both plants and animals
a liquid found in sedimentary rocks, made mainly of hydrocarbons and
turned into products like gasoline
long stretch of pipes connected together used to transport liquids and
gases over great distances
energy released by stars that travels in rays outward from the star
commercial complex that takes crude oil and separates it into its
various compounds
part of society where people live
rock type formed by layers of sand and silt deposited at the bottom of a
lake or ocean
part of society that moves people and goods from one place to another
running perpendicular to the ground; running toward the center of the
earth
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2013 Youth Awards for Energy Achievement
All NEED schools have outstanding classroombased programs in which students learn
about energy. Does your school have student
leaders who extend these activities into their
communities? To
recognize
outstanding
achievement and reward student leadership,
The NEED Project conducts the National Youth
Awards Program for Energy Achievement.
This program combines academic competition
with recognition to acknowledge everyone
involved in NEED during the year—and to
recognize those who achieve excellence in energy
education in their schools and communities.
What’s involved? Students and teachers set
goals and objectives, and keep a record of
their activities. In April, students combine their
materials into scrapbooks and send them in and
write summaries of their projects for inclusion
in the Annual Report. Want more info? Check
out www.NEED.org/Youth-Awards for more
application and program information, previous
winners, and photos of past events.
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Wonders of Oil and Gas
Evaluation Form
State: ___________ Grade Level: ___________ Number of Students: __________
1. Did you conduct the entire unit?



Yes



No

2. Were the instructions clear and easy to follow?



Yes



No

3. Did the activities meet your academic objectives?



Yes



No

4. Were the activities age appropriate?



Yes



No

5. Were the allotted times sufficient to conduct the activities?



Yes



No

6. Were the activities easy to use?



Yes



No

7. Was the preparation required acceptable for the activities?



Yes



No

8. Were the students interested and motivated?



Yes



No

9. Was the energy knowledge content age appropriate?



Yes



No

10. Would you teach this unit again?
Please explain any ‘no’ statement below.



Yes



No

How would you rate the unit overall?



excellent



good



fair



poor

How would your students rate the unit overall?



excellent



good



fair



poor

What would make the unit more useful to you?

Other Comments:

Please fax or mail to: The NEED Project
P.O. Box 10101
Manassas, VA 20108
FAX: 1-800-847-1820
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Interstate Renewable Energy Council
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