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Mission Statement:

The mission of the Maynard F. Jordan Planetarium of the University of Maine is to provide the
University and the public with educational multi-media programs and observational activities
in astronomy and related subjects.

Material within this Cosmic Classroom package is copyrighted to the University of Maine Maynard F. Jordan Planetarium. Educators are
granted permission to make up to 9 copies for personal use. Express written permission is required, and usually will be freely granted, for
duplication of 10 or more copies, or for use outside the classroom.
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Cosmic Classroom %

Looking for fun and interesting space activities? The planetarium staff has prepared a collection of
materials we call the Cosmic Classroom for you to use before and/or after your visit. These materials are entirely
for use at your own discretion and are not intended to be required curricula or a prerequisite to any planetarium
visit. The Cosmic Classroom is one more way that the Jordan Planetarium extends its resources to help the front
line teacher and support the teaching of astronomy and space science in Maine schools.

The lessons in this Cosmic Classroom have been edited and selected for the range of ages/grades that
might attend a showing of this program at the Jordan Planetarium. Those activities that are not focused at your
students may be adapted up or down in level. Our staff has invested the time to key these materials to the State of
Maine Learning Results in order to save you time.

The State of Maine Learning Results performance indicators have been identified and listed for the
program, the Cosmic Classroom as a package, and each individual activity within the package. The guide also
includes related vocabulary and a list of other available resources including links to the virtual universe. We intend
to support educators, so if there are additions or changes that you think would improve, PLEASE let us know.

Thank you, and may the stars light your way.

The Maynard F. Jordan Planetarium ¢

The Program—-Wi | bear 6s Adventure

Wilbear is a teddy bear who wishes he could fly. Grandpa bear explains how flying works and the
story of the people who were responsible for early flight, especially the Wright Brothers. Along the way,
Wilbear learns about mythology, the history of flight, and sees a few winged constellations.

We are very glad that you have chosen to visit our planetarium with your group. We hope that this
guide either will help you prepare your group or help you review their experience at the University of
Maine's sky theater.

State of Maine Learning Results Guiding Principles

The lessons in this guide, in combination with Wi | b e a r Guse, willlhelp students to work towards
some of the Guiding Principles set forth by the State of Maine Learning Results. By the simple act of visiting the
planetarium, students of all ages open an avenue for self-directed lifelong learning. A field trip encourages
students to think about learning from all environments including those beyond the schoolyard. A Jordan
Planetarium visit also introduces visitors to the campus of the largest post-secondary school in Maine and
encourages them to think of this as a place which holds opportunities for their future education, enjoyment and
success.

Other sites on the University campus, including three museums, explore a variety of subjects, and the
Visitors Center is always willing to arrange tours of the campus. A field trip can contribute to many different
disciplines of the school curriculum and demonstrate that science is not separate from art, from mathematics,
from history, etc. The world is not segregated into neat little boxes with labels such as social studies and science.
A field trip is an opportunity for learning in an interdisciplinary setting, to bring it all together and to start the
process of thinking. For a more complete discussion of field trips, please visit the Jordan Planetarium web site at
http://umainesky.com.

If used in its entirety and accompanied by the Planetarium visit this guide will help students to:

Become a clear and effective communicator through

A. oral expression such as class discussions, and written presentations
B. listening to classmates while doing group work, cooperation, and record keeping.
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Become a self -directed and life long learner by
A. introducing students to career and educational opportunities at the University of Maine and the
Maynard F. Jordan Planetarium.
B. encouraging students to go further into the study of the subject at hand, and explore the question of
“what if?”
C. giving students a chance to use a variety of resources for gathering information

Become a creative and practical problem solver by
A. asking students to observe phenomena and problems, and present solutions
B. urging students to ask extending questions and find answers to those questions
C. developing and applying problem solving techniques
D. encouraging alternative outcomes and solutions to presented problems

Become a collaborative and quality worker through
A. an understanding of the teamwork necessary to complete tasks
B. applying that understanding and working effectively in assigned groups
C. demonstrating a concern for the quality and accuracy needed to complete an activity

Become an integrative and informed thinker by
A. applying concepts learned in one subject area to solve problems and answer questions in another
B. participating in class discussion

State of Maine Learning Results Performance Indicators

In conjunction with the Maynard F. Jordan Planetarium show Moon Shadows, this guide will help
you meet the following State of Maine Learning Results Performance Indicators in your classroom. This
guide has been indexed to the 2007 State of Maine Learning Results.

Grades Pre. K-2
Science and Technology 7
B1. Skills and Traits of Scientific Inquiry

a. Ask questions and make observations about objects, organisms, and events in the environment.
c. Use simple instruments with basic units of measurement to gather data and extend senses.

B2. Skills and Traits of Technological Design
b. Propose a way to build something or get something to work better.
c. Use suitable tools, materials, safe techniques and measurements to implement a proposed solution to a
design problem.

C1. Understandings of Inquiry
a. Describe how scientific investigations involve asking and answering a question.

C2. Understandings about Science and Technology
a. Recognize that people have always had problems and invented tools and ways of doing things to solve
problems.
b. Distinguish between objects that occur in nature and objects that have been made by people.

D4. Force and Motion

a. Describe different ways things move and what it takes to start an object moving or to keep objects
moving.
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Performance Indicators Snapshot

The Show

The Guide Grades Pre. K -2.
Science & Technology.
A2.a &b
Bi.a,c&e
B2.b&c
Ci.a
C2.a&b
D4.a
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The Maynard F. Jordan Planetarium - Cosm ic Classroom Activity y

Air Engines
Aeronautics, An Educatordés Gui de
Pat Biggs & Ted Huetter, eds.
National Aeronautics and Space Administration

Objectives and State of Maine Learning Results Performance Indicators:

1. Learners will be able to observe objects and events in their environment. (PK-2. Science & Technology.
B1.a.)

2. Learners will be able to construct a working model of an air engine. (PK-2. Science & Technology. B2.c.)

3. Learners will be able to describe how scientific investigations involve asking and answering a question.
(PK-2. Science & Technology. C1.a.)

4. Learners will be able to explain that air power can help airplanes fly. (PK-2. Science & Technology. D4.a)

The General Idea:

Aircraft powered by jet, piston, or rocket engines are capable of sustained flight. Remaining aloft longer
means the aircraft offers greater utility and convenience to users. The aircraft engine provides a constant source of
thrust to give the airplane forward movement.

This activity will allow students to build and demonstrate a source of thrust found in some research
aircraft: the rocket engine. The straw represents the fuselage and the balloon represents the aircraft engine. Once
the balloon is filled with air, there is a difference in air pressure between the outside and the inside of the balloon.

Materials:

Balloons (1 balloon for every 4 students)
Drinking straw (enough for all students in class)
Fishing line

Tape

Preparation:

1. Place a drinking straw inside a mystery container. Play a game of 20 questions with the students to see if
they can identify what is in the container.

2. Share with them that what is inside has something to do with learning about how airplanes fly. After the
students have asked all of the questions, show the straw inside of the box. Let them know that they will be
using the straw to build a model of an air engine.

3. Give the students a few minutes to investigate the straw. Give each student a straw and ask them to
describe the straw and see if they can figure out a way to make the straw travel from one place to another
(e.g., from the desk to the floor, or from one part of the room to another).

Tell the students that they’ |l |l be I byamakingandairengined h e r
What To Do: !
1. Group students in teams of four and provide each team with a set of materials. A
2. Have the students inflate a balloon and let it go. .
3. Askthe students to make observations about what happened to the balloons A

when they were released.
Explain to the students that the balloons move because the air pressure on the

outside and the inside is different. Have the students observe how the balloons N ¥
go off in all different directions.

The balloons will move. The energy inside the balloon propels it. Tell the >

students that the movement of the balloon can be directed toward one place. i
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4.

Now have the students assemble their models.

Have the students place the fishing line through the straw.

One student will hold one end of the fishing line, and the other end
of the fishing line should be tied to the back of a chair. Then, have
the students inflate a balloon with air and hold the end tight while
another team member tapes the balloon to the straw. Once this is
done, the students can release the balloon nozzle, and observe the
balloon (air engine) as it moves across the fishing line.

Have each team tape their engine parts (straw, balloon, and fishing line) to a piece of paper. Have
the students use this to explain how the activity worked.

What To Discuss:

1.

2.

3.

Have the students identify the different parts of the air engine model: straw (fuselage), balloon
(air engine), fishing line (track).

Ask the students to explain why the straw moved along the string.

The balloon moves along the string when the air pressure inside the balloon escapes out of the
nozzle. Since the balloon is taped to the straw, the straw moves with the balloon when the air is
released. Help the students make the connections between this and airplanes moving through
the air.

Ask the students to tell how moving the balloon along the string is different from how they tried
moving the straw in the pre-activity.

In the pre-activity, students did not use directed air pressure to move the straw. They moved the
straw by throwing it or dropping it. In the air engine activity, the students move  the straw when
they focus the air power.

Assessment:

Have the students make a drawing of their air engines, and then write or tell about how the air engine
worked. Have the students write how air power helps airplanes fly.

Extensions:

1.

Have the students construct another air engine model, but this time let them investigate with
different sizes and shapes of balloons.

Have the students make a longer track and record the distance the engine moves the straw along
the track.

Have the students make a vertical track and observe how the air engine moves the straw from the
floor to the ceiling.

Hold air engine contests to see which team can make the air engine straw go the farthest distance.
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The Maynard F. Jordan Planetarium - Cosmic Classroom Activity ﬁ

Stars Form Patterns in the Sky

Based on Stars can form patterns in the sky. The Big and Little Dippers are examples of star patterns. by Susan
Reynolds and Onondaga-Cortland-Madison Board of Cooperative Educational Services math, Science and
Technology.

Objectives and State of Maine Learning Results Performance Indicators:

1. Learners will be able to discover that the stars form patterns in the sky. (PreK-2. Science and Technology.
A2.a,b).

2. Learners will be able to make observations about the night sky. (PreK-2. Science and Technology. B1.a)

3. Learners will be able to use pictures to represent the constellations (PreK-2. Science and Technology. B1.e)

The General Idea:

Standing under the sky on a dark night and gazing at the stars is an incredible sight. But how do we tell
the difference between this star and that? As adults we use constellations to more easily identify stars and groups
of stars. This idea of stars making a picture correlates with young students love of dot-to-dot pictures. After
students have become familiar with activities such as dot-to-d o t ' s -boumdls, ypecan use the following
activity to link these mathematical concepts with science.

Getting Ready: |
91 Familiarize students with dot-to-dot puzzles and geo-boards
~ I
What You Need: I

—)

—)

Black construction paper
Popcorn or star stickers

Glue or paste (for the popcorn)
Crayons, chalk, etc.

What To Do: T

1. On a sheet of black construction paper, have the students put dots of glue or paste at random

Have the students place piecesofpopcorn on the glue or paste to form a

3. When the glue or paste has dried, students can connect
others what their constellation looks like

N

What To Discuss:

1. How are the students®% | ctckeasthelanes in the sky? How ar «

Continuations/Extensions:

1. For older students, have them write a story about their constellation
Take photocopies of known constellations and have the students draw their own picture of the constellation
(for example, the Big Dipper is part of Ursa Major, the great bear, but students may see a pot, ladle or baseball
cap).
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Constellations appearinginWi | bear 6s : Adventur e

Cygnus

Aquila the Eagle

)

Ursa Minor or Lesser Bear (Little Dipper)

=
/
=
//

Coeey) T2 o
. é*g‘* §’§

Pegasus the Winged Horse
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The Maynard F. Jordan Planetarium - Cosmic Classroom Activity ﬁ

Building an Experimental Glider

Robe rt L. Horton, Ph.D. , Extension 4-H Specialist, Science Education, The Ohio State University
James Northrop , (retired)Extension 4-H Specialist, Engineering Technologies, University of Florida
and Ed Maceyko Jr. , Graphic Designer, Communication and Technolo gy, Ohio State University Extension
http://extension.osu.edu/~flight/build1.html

Objectives and State of Maine Learning Results Performance Indicators:

1. Learners will be able to build a simple glider and explain who it works. (PK-2. Science & Technology.
B2.b.)

2. Learners will be able to describe what it takes to keep the glider aloft and in motion. (PK-2. Science &
Technology. D4. a.)

3. Learners will be able to distinguish between objects that fly in nature and objects that fly that are built
by people. (PK-2. Science & Technology. C2. b.)

The General Idea:

Begin the lesson by asking students how they think wings help birds fly. Then instruct each of
them to take a piece of paper and roll it into a ball. Let it go and watch how it falls. Then take the same
paper and smooth it out. Let it go and watch how it falls. Which piece of paper falls faster? The crumpled
piece of paper. Why? The ball of paper has a smaller surface area, causing less wind resistance.
Therefore, it falls faster.

Flying a sailplane is probably the closest thing any human will come to feeling like a bird. Powered
only by gravity and air currents, these gliders move silently through the sky, often for hours at a time.
Because they have no engines, gliders or sailplanes can be thought of as pure flying vehicles, staying aloft
by balancing the forces of gravity, lift, drag, and thrust.

As you might suspect, if you want to stay airborne for a long time, the most important force to
conquer is gravity. Lift, the force that directly opposes gravity, comes from the force of the air on the
underside of the wing. In wings, lift is controlled by three factors: surface area, shape, and angle of attack.

What You Need:
Scissors

Glider Template (for younger students, just one copy for teacher demonstration;
for older students, copy enough for each student.)

tape

15 regular paper clips

sewing thread

stir stick.

What To Do:
1. Fold and crease the pattern along Fold #1.

2. Fold and crease back the pattern along Fold #2 & #3.
3. Tape at the top and bottom portion of the pattern where shown.
4. Tape a stick to the top portion of the pattern where shown.

5. Fold back the upper corners of the glider where shown.

University of Maine d Maynard F. Jordan Planetarium Wi | bear 6 s Adventur e
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10.

11.

Now try launching your glider. Most likely, it will flutter and fall quickly o the ground. The forces
working on your glider need to be brought under your control. To do this, you must balance your
glider by moving its Center of Gravity. Do this by attaching 4 paper clips to its nose. Now launch it
again. Which way did the center of gravity move when you added 4 paper clips to its nose;
forward or backward? Forward

Add 4 more paper clips to its nose and fly it again. Did it tend to: climb steeply, or fly longer than
before? Fly longer than before. Continue adding paper clips until you achieve longer flights. This
is somewhere around twelve.
' y balanced your glide

Now that you’'ve pr I
[ s Center of Gravity.

S o, check your g

Mark this location with a pen, then remove the paper clips attached to the nose of your glider.
Next, attach 3 feet of sewing thread to the underside of your glider where you marked its Center of
Gravity. By attaching this thread you can control your glid e rdirestion and altitude simply by
pulling it along through the air.

Although you are in full control of your glider, it probably exhibits some problems with stability.
To counter this, try adding a tail to your glider. A tail can be created by cutting a 1" x 11" strip of

paper.

Cut it out and tape a 7-inch piece of sewing thread to one end. Once attached, tape the other end
of the thread to the end of your glider. As you can see, a tail is a great way to stabilize an object
whether it’s an airplane, glider or kite.

What To Discuss:

Ask the following questions: Based on your observations, does the weight of the paper have any

effect on whether the paper falls or floats? How about surface area? Explain that the greater the amount of
air hitting the bottom of the paper, the more "lift" the air can give it. The wings of birds are similar to those
of gliders. Not only do they have a large surface area, but they also have a special shape that helps keep

them afloat.

1.  What were some of the common features of the gliders with the longest flight times?

2. How did the size and shape of the wings affect the way the planes flew?

3. What other materials besides paper might you use in constructing your plane to get an even longer
flight time?

4. Gliders are often towed by airplanes and released at a relatively high horizontal speed. How could you

perform this experiment to measure the effects of thrust on the glider's flight?

Continuations/Extensions:

How does your plane behave under different atmospheric conditions? Once you have perfected your
glider, see how it will work when the air is in motion. Try flying it over a fan or maybe even a hot plate. Can
your plane take advantage of thermal updrafts? Test it out and see.
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The Maynard F. Jordan Planetarium - Cosmic Classroom Activity

Wind in Your Socks

Aeronautics, An Educatordés Gui de
Pat Biggs & Ted Huetter, eds.
National Aeronautics and Space Administration

Objectives and State of Maine Learning Results Performance Indicators:

1. The Learner will be able to construct and use a simple wind sock. (PK-2. Science & Technology. B2.c.)
2. The Learner will be able to measure wind direction and speed using a wind sock. (PK-2. Science &
Technology. B1.c.)

The General Idea:

A wind sock is a type of kite used to detect wind direction. It is a tapered tube of cloth
that is held open at one end by a stiff ring. Wind is directed down the tube, causing
the narrow end to point in the same direction the wind is blowing. Brightly colored
wind socks are used at airports to help pilots determine the wind direction along the
ground. Meteorologists use wind direction to help predict the weather.

What You Need:

1 sheet 8 1/2 X 11 inch printer or copy paper
1 piece tissue paper 28 cm X 28 cm
White glue or paste

Cellophane tape

Scissors

Single-hole paper puncher

1 Paper clip

Metric ruler

1.2 m Kkite string

Magnetic compass

Wooden dowel

Preparation:

Cut the tissue paper into 28 cm X 28 cm squares before beginning the activity. One square is needed for
each wind sock. The students will need approximately 1 hour to build a wind sock. It can take several days
to monitor wind direction. For younger students, make one wind sock for the class and use it to record
data on the student page.

What To Do:
1. Fold a piece of 8 1/2 X 11 inch paper lengthwise to make the border strip for the wind :

sock.
2. Form aloop from the strip and tape the ends of the paper together. Mark the outside
edge with the letter A. <__
3. Fold a piece of 8 1/2 X 11 inch paper lengthwise to make the border strip for the wind S
sock. Form a loop from the strip and tape the ends of the paper together. Mark the
outside edge with the letter A.

4. Beginning along one end of the line drawn in part 3 above, measure and mark a point
3 cm from the edge. Continue marking the edge with additional points each separated
by a distanceof 3em. e J4em

5. Repeat step 4 to mark points along the opposite end of the tissue paper.

[ E NN TR RN NN ]
=
4cm
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6. Using the points, draw a series of lines on the tissue paper. With scissors, cut along
these lines to make strips.

7. Glue edge B of tissue paper to edge A of the loop strip made in step 2. Allow time for the

glue to dry.
8. Use a hole punch to punch three holes equal distance around the paper ring.
9. Cut 3 pieces of string 30 cm long. Tie one end of each string to the wind sock at ﬁ‘_
each of the 3 holes.

10. Tie the 3 loose ends of the string to a single paper clip. Add an additional 30 cm
length of string to the paper clip.

11. Test the wind sock by holding the single string in front of a fan. z

12. Tack the wind sock to a wooden dowel and place outside to monitor wind
direction and "speed" (refer to Student Page, the wind sock "speed" gauge
determines the strength of the wind, but not actual speed). To help determine
wind direction, use a compass to mark north, south, east, and west below the
wind sock (with the dowel in the center).

Discussion:
1. What does the wind sock do in the wind?
The wind sock aligns itself with the wind and the strips move toward a
horizontal position.

]

2. What are some ways wind socks can be used?

Pilots preparing for takeoff or landing observe wind socks to
determine wind direction and speed, because they want to land and Mo,
takeoff facing the wind to reduce the takeoff and landing distance. S}, Breey,
Meteorologists use wind socks to help forecast the weather. Some
factories that must regulate the amount emissions they may put into
the atmosphere use wind socks monitor wind conditions, wind speed
and direction will have an effect upon the distance and direction the
emissions will travel.

Wind Strong Breeze

wiej

3. Discuss how winds get their names (south, northeast, etc.).
They are named for the direction from which they blow. For
example, a north wind blows from a northerly direction.

Assessment:
1. Place a fan on a table, then have students demonstrate wind direction using the wind sock.

2. Use the activities on the student pages to determine and record the strength of the wind: calm, a
slight breeze, gentle breeze, moderate breeze, or strong breeze.

Extensions:
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Use garbage bags or nylon fabric instead of tissue paper to make a wind sock that is more weather
resistant.

Use different colors of tissue paper to decorate wind socks
Make wind socks of different sizes.

Place a wind sock in the classroom in different positions and ask the students to determine if there
is air circulation in the room, and from which direction.

Ask the students to write down information about the wind on a specific day and time. Repeat this
activity for several days.

In the classroom, obstruct the airflow (using objects, or students) between the fan and the wind
sock and observe how the wind sock responds. Discuss how objects in nature may change the flow
of wind.

Put the wind sock at different distances from the fan throughout the classroom. Ask the students
to observe the various ways the wind sock responds.

University of Maine d Maynard F. Jordan Planetarium Wi | bear 6 s Adventure
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Wind in Your Socks /a

Using your wind sock, record the following information. Color the charts to

show the correct wind strength and direction.

North
NW NE
West East
SW SE
South
Day:
Time:
Weather:

wjes

Strong Breeze

o
0‘9 B"be,a-e
78,

%-é“@

Y
=1

&

S
L]
)
=

How is the weather related to the wind strength and wind direction?
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Adventur e
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The Maynard F. Jordan Planetarium - Cosmic Classroom Activity

Where is North?

Aeronautics, An Educatordés Gui de
Pat Biggs & Ted Huetter, eds.
National Aeronautics and Space Administration

Objectives and State of Maine Learning Results Performance Indicators:
1. Learners will be able to build a simple compass. (PK-2. Science & Technology. B2.c.)

2. Learners will be able to determine the direction of north, south, east and west. (PK-2. Science &
Technology. C2.a.)

The General Idea:

The compass has been used for centuries as a tool for navigation. It is an instrument
that aligns a free pivoting bar magnet (called the needle) in Earth's magnetic field.
Since the invisible lines of the magnetic field are oriented in a north/south direction,
the needle will orient itself in a north/south direction. The other cardinal points of the
compass (east, west, and south) are defined in relation to north. Pilots use a compass
to determine direction when flying airplanes. Boaters, hikers, and hunters are
examples of other people who rely on compasses.

What You Need:

Paper clips

Fourpenny (4p) finishing nail

Shallow dish or pan 15-30 cm diameter
Liquid soap

Magic markers

Styrofoam cup, .25 L capacity

Scissors

Magnet

What To Do: —~ waler »
ish

In this activity, students will build a single class compass. e : !

1. Fill a shallow dish with water.

2. Cut the bottom out of the cup and float it on the water. knife

3. Place one drop of liquid soap in the water. This will reduce the surface tension
friction and will keep the Styrofoam disk from attaching itself to the container
wall.

cup

Magnetize the compass "needle" by rubbing it in one direction on a small magnet. l

Place the magnetized compass needle on the floating Styrofoam disk. To minimize P —
compass errors, place the compass away from metals, magnets, or electrical wiring.

6. Ask students to observe the compass needle as it aligns parallel with the invisible l |
magnetic field.

7. Discuss ways to verify which end of the needle is pointing north and which end is
pointing south. (Sunrise, sunset, shadows, commercial compass).

magnelizing nail

8. Place a piece of metal near the compass and observe changes in the needle orientation.
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9. Write or cut the letter N and position to indicate the north
direction. Follow this by placing the letters S, E, and W around
the edges of the compass.

What To Discuss:

Identify an object in the classroom and ask students to state what direction the object is from the compass.

Extensions:

1. Hide "prizes" at different locations in the classroom. Have students locate the prizes using a compass
while following teacher's directions (north, south, southeast, etc.).

2. Name different areas of the school, and have students determine the area's cardinal direction (north,
south, etc.).
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Airplane
Airport

Airway

Altimeter
Altitude
Attitude

Ceiling
Chart

Compass

Drag

Elevation

Elevators
Engine
Fin

Flaps

Force
Fuselage
Gravity
Hangar
Knot
Land

Landing Gear

Lift

Pilot
Propellor

Radar

Vocabulary List

A mechanically-driven, fixed-wing, heavier—than-air craft.

A tract of land or water for the landing and takeoff of aircraft. Facilities for shelter,
supply, and repair are usually found there.

An air route marked by aids to air navigation, such as beacons, radio ranges and
direction-finding equipment, and along which airports are located.

An instrument for measuring in feet the height of the airplane above sea level.
The vertical distance from a given level ( sea level) to an aircraft in flight.

Position of airplane relative to the horizon, i.e., a climbing attitude, straight-and-level
attitude, etc.

Height above ground of cloud base.

An aeronautical map showing information of use to the pilot in going from one place to
another.

An instrument indicating direction.

The component of the total air force on a body parallel to relative wind and opposite to
thrust.

The height above sea level of a given land prominence, such as airports, mountains, etc.

Control surfaces hinged to the horizontal stabilizer which control the pitch of the
airplane, or the position of the nose of the airplane relative to the horizon.

The part of the airplane which provides power, or propulsion, to pull the airplane
through the air.

A vertical attachment to the tail of an aircraft which provides directional stability. Same
as vertical stabilizer.

Hinged or pivoted airfoils forming part of the trailing edge of the wing and used to
increase lift at reduced air speeds.

A push or pull exerted on an object.

The streamlined body of an airplane to which are fastened the wings and tail.
Force toward the center of the earth.

Building at the airport in which airplanes are stored or sheltered.

A measure of speed, one knot being one nautical mile per hour.

The act of making the airplane descend, lose flying speed, and make contact with the
ground or water, thus ending the flight.

The understructure of an airplane which supports the airplane on land or water:
wheels, skis, or pontoons. Retractable gear folds up into the airplane in flight. Gear that
does not retract is called "fixed".

An upward force caused by the rush of air over the wings, supporting the airplane in
flight.

Person who controls the airplane.

An airfoil which an engine turns to provide the thrust, pulling the airplane through the
air.

Beamed radio waves for detecting and locating objects. The objects are "seen" on the
radar screen or scope.
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Rudder
Runway
Stall
Streamline
Tail

Take-off

Taxi
Thrust

Control surface hinged to the back of the vertical fin.

A surface or area on the airport designated for airplanes to take off and land.
The reduction of speed to the point where the wing stops producing lift.

An object shaped to make air flow smoothly around it.

The part of the airplane to which the rudder and elevators are attached. The tail has
vertical and horizontal stabilizers to keep the airplane from turning about its lateral
axis.

The part of the flight during which the airplane gains flying speed and becomes
airborne.

To operate an airplane under its own power; other than in actual take off or landing.

Forward force.
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Some good bookstousewithWi | bear 6s Adventure

Planes, Gliders, Helicopters and Other Flying Machines.
Jennings, Terry. 1993, New York: Kingfisher Books.
A AHow Things Worko book.

Nobody Owns the Sky.
Lindbergh, Reeve. 1996, Cambridge, Mass.: Candlewick Press.

The Story of Flight.
Pearl, Lizzy. 1994, New York: Troll Associates/Eagle books.

Planes.
Morris, Neil. 1998, Parsippany, N.J.: Silver Burdett Press.
A ATraveling Through Timed book.

| Fly.
Rockwell, Ann. 1997, New York: Crown Publishers, Inc. (Dragonfly Books).

The First Transcontinental Air Service: The Story of the Tin Goose and the Iron

Horse.
Taylor, Richard L. 1995, New York: Franklin Watts.
A First Book.
Mysterious Journey: Amelia Earhartés Last Flight.

Wickham, Martha. 1997, Norwalk, Conn.: Soundprints/Trudy Corporation.
A Smithsonian Odyssey Book.

Some good web sitestousewithWi | bear 6 s Adventure

www.centennialofflight.gov/index.cfm
History of flight and lots of info about the Wright Brothers

www.nasm.si.edu
National Air and Space Museum homepage.

wings.avkids.com/
The K-8 Aeronautics Internet Textbook. Lots of fun activities and information about flight.

extension.osu.edu/~flight/homepage.html
Science Fun with Airplanes

Lessons From The World Wide Web

Also, a wide variety of lesson plans and activities can be found on the World Wide Web. These sites are
dedicated to lesson planning in a variety of subjects.

cse.ssl.berkeley.edu
The Center for Science Education at U. C. Berkeley Space Science Laboratory home page with a
link to the Science Education Gateway, Lesson Plans

btc.montana.edu/ceres
Maintained by the Burns Telecommunications Center, this page links to educational activities and
classroom resources.
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spaceplace.jpl.nasa.gov/spacepl.htm
This California Institute of Technology and NASA Jet Propulsion Laboratory site for kids offers
information and activities .

school.discovery.com/
This Discovery Channel education site allows teachers to search for lesson plans by grade and
subjects.

www.eduref .org/cgi -bin/lessons.cgi/Science
Science lesson plansf r om t he Educator

s Reference Desk.

www.thegateway.org
Sponsored by The U.S. Department of Education's National Library of Education and ERIC
Clearinghouse on Information & Technology, this site offers lesson plans for all subjects and all
grades.

Astronomy Web Sites Worth a Visit

www.galaxymaine .com /index1.html
The Maynard F. Jordan Planetarium and Observatory home page.

space.jpl.nasa.gov
NASA's Jet Propulsion Laboratory web site

ssd.j pl.nasa.gov
A site about our solar system maintained by the Solar System Dynamics Group of the Jet
Propulsion Laboratory’ s Sol ar System Simul ator.

www.clearsail.net/students.htm
School/Student links from the ClearSail student fun and research site

hawastsoc.org
The Hawaiian Astronomical Society’'s home page

www.calacademy.org/planetarium
Alexander F. Morrison Planetarium home page

Www.nss.org/
The National Space Society webpage

stardate.org
Learn what's going om TORAY Sitrara Dtat efomye bo page, mai
University of Texas’' McDonald Observatory

The Maynard F. Jordan Planetarium does not guarantee that the information given on the above web sites to be accurate,
accessible, or appropriate for students.
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