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DUKE PERFORMANCES

STUDY GUIDE FOR

WRIGHTS OF PASSAGE 

BY EBZB PRODUCTIONS
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Wilbur Wright, 1867 to 1912


    
  Orville Wright, 1871 to 1948
PRE-PERFORMANCE QUESTIONS

(Answers and teacher prompts are on pages 2-4.)

The following questions will help students learn about The Wright Brothers, history, North Carolina and aviation. The questions should enhance your theatre experience as well as help you relate this play to your studies at school. 

1.  Where was the Wright Brothers’ home? 

2. What type of businesses did the Wright Brothers run before they started building airplanes? 

3. Why were Kitty Hawk and Kill Devil Hills chosen by the Wright Brothers to test their flyer? 

4. What mode of transportation did the Wrights use to get to Kitty Hawk? 

5. How long did the Wright Brothers’ first powered flight in Kitty Hawk last? 

6. Who was President of the United States in 1903, the year of the Wright Brothers’ first successful powered flight? 

7. What other invention did the Wright Brothers create while trying to build their airplane? 

8. What was the airplane used for during the lifetime of the Wrights? 

9. What symbols can you think of that were created by man to show an appreciation of flight? 

10. What are the longitude and latitude of Kitty Hawk, North Carolina? 

QUESTIONS FOR DISCUSSION

1. Why would man want to fly? Have you ever had a dream you were flying? What was it like? 

2. Flight is risky. Many tragedies have occurred as man pursued flight and space exploration. Even Wilbur Wright crashed and killed his passenger on a flight trial in 1908. Is flight worth the risk? 

3. If airplanes did not exist, what would be different about our world? 

4. Why do North Carolina and Ohio both claim to be the originators of the 

Wright Brothers’ work? 

5. Neither Wright Brother went to college, yet they both loved learning and experimenting. What do you think the brothers thought about education? 

VOCABULARY WORDS

Aeronautics 




Barnstormers 

Dirigible 




Drag 

Enola Gay




Fuselage 

Glider
 




Hobbled Skirt

Mach number 



Propeller 

Radar





Rocket 

Sound Barrier 



Yaw

STUDY GUIDE ANSWERS FOR TEACHERS

ANSWERS TO QUESTIONS

About The Wright Brothers And Their World (p.1)

1. Dayton, Ohio 

2. The first business the Wright Brothers started was a newspaper called West Side News. (A classmate of the Wrights’, Paul Lawrence Dunbar wrote articles for the West Side News before he became famous as a nationally recognized African-

American poet.) The Wrights’ second business was a bicycle manufacturing shop where they revolutionized the design of bicycles. 

3. The “first flight” lasted 12 seconds and flew 120 feet. Later that day, the brothers made a flight that lasted 59 seconds and flew 852 feet. The date of the first flight was December 17, 1903. 

4. Kitty Hawk and Kill Devil Hills, both on the Outer Banks of the North Carolina Coast, offered high winds (needed to aid take-off) and soft sand (needed to buffer landings). No other location in the United States offered both of these natural amenities. 

5. The Wrights traveled by train to Elizabeth City, North Carolina, took a skiff down the Pasquotank River and then crossed the Albemarle Sound in an extremely rickety boat. On Wilbur’s first crossing, a squall came upon his boat and almost sank it. 

6. Theodore Roosevelt was 26th President of the United States in 1903. He rose from vice president to president in 1901 after President William McKinley was assassinated. 

7. The Wind Tunnel. The Wrights needed a way to experiment with smaller sized wings and propellers, so they created “wind” in a tunnel using a bicycle wheel and other spare parts from their bicycle shop. 

8. Wilbur Wright died of typhoid fever less than ten years after the first flight. However, Orville lived to see the airplane used for military purposes, airmail deliver, passenger travel, warfare in WWI and WWII, and the rocket powered aircraft which broke the sound barrier in 1947 with Chuck Yeager as the pilot. Orville Wright died in 1948 of a heart attack. 

9. Almost all historical cultures appreciated flight and incorporated the idea into symbols, gods, mythology and statues. Consider Egypt’s Phoenix, Rome’s Hermes, Greece’s Mercury, America’s Eagle, Angels, Dragons, Pegasus, etc. Research different cultures and find the winged symbol each uses. 

10. Kitty Hawk, North Carolina is at latitude 36.1 N and longitude 75.7 W Find it on a map using the latitude and longitude lines. 

TEACHER PROMPTS FOR QUESTIONS FOR DISCUSSION (p.2)

1. Use this question to explore what motivates humans to pursue seemingly illogical dreams and passions. 

2. Use this question to discuss the pros and cons of flight and space developments and their effects on mankind. Does the risk outweigh the benefits? This discussion may include airing feelings about the recent Columbia Shuttle disaster, as well as the many people whose lives have been saved by hospital “life flights”. 

3. Use this question to discuss applications of flight like airmail, faster passenger travel, the moon walk, drive-time traffic reporting, military bombing operations, and Sept. 11, 2001. 

4. Use this question to discuss how both states contributed to the development of the Wright Brothers’ first flight. The Wright Brothers lived and developed their ideas in Ohio, but they absolutely had to have the terrain of Kitty Hawk and Kill Devil Hills to employ their fundamental work. Can there really be an “owner” of the first flight? 

5. The Wright Brothers truly valued education. They were brought up in a family that encouraged them to pursue intellectual interests: to investigate whatever aroused their curiosity. Their schools and parents gave them the tools and methods to learn about a subject, but the Wright Brothers were allowed to apply them to any subject they wished. 

VOCABULARY WORDS DEFINITIONS (p. 2)

Aeronautics - The science of heavier-than-air flight.

Barnstormers – Traveling stunt fliers who performed after World War I.

Dirigible – An early steerable lighter-than-air craft that could be guided or steered.

Drag – Resistance created by an airplane’s shape that hinders its movement through the air.

Enola Gay – American B-29 Plane flown in World War II that dropped an atom bomb on Japan. It was named for the pilot’s mother. It had many advanced features, such as a pressurized interior and remote controlled guns and cannon.

Fuselage – The central body of an airplane, designed to accommodate crew and passengers or cargo.

Glider – An unpowered, heavier-than-air craft.

Hobbled Skirt – A fashion trend that emerged when women began tying their full skirts down around their ankles when flying in the first open aired planes.

Mach Number – A measure of the speed of an aircraft compared to the speed of sound. Mach 1.0 is the speed of sound.

Propeller – One or more blades rotating on a shaft and driven by an engine to turn and propel an airplane through the air.

Radar – A system of using radio beams to navigate or locate objects in the air.

Rocket – A vehicle used to launch spacecraft into space. Also a device or weapon using rocket power.

Sound Barrier – An invisible barrier of extreme turbulence and drag an aircraft encounters when it reaches the speed of sound.

Yaw – The movement of an airplane’s nose from side to side.
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Your World Is Our Stage!

PRE- OR POST-PERFORMANCE RESEARCH PROJECT

Grade 4 Language Arts Objective 3.06 Conduct research for assigned projects or self-selected projects (with assistance) from a variety of sources through the use of technological and informal tools (e.g., print and non-print texts, artifacts, people, libraries, databases, computer networks). Goal 4: The learner will apply strategies and skills to create oral, written, and visual texts. 4.02 Use oral and written language to present information and ideas in a clear, concise manner. 4.03 Make oral and written presentations using visual aids with an awareness
 of purpose and audience.
1) Research one of the following people, using more than one medium as source material (e.g.: use a book and go online, or watch a video and read a book). 

Amelia Earhart, Charles Lindbergh, Samuel Pierpont Langley, Glenn Curtiss, Harriet Quimby, Manfred von Richthofen (The Red Baron), Bessie Coleman, Frank Petersen, Chuck Yeager, Igor Sikorsky, Alan Shepard, John Glenn, Neil Armstrong, Buzz Aldrin, Laika the Dog, Sally Ride. 

2) Write a short biography of your chosen aviator. Be sure to note how he or she contributed to aviation history—what did your aviator do to change aviation?

3) Find pictures to illustrate it. 

4) Make a short oral report to your class about your aviator.

RESOURCES

WEB SITES 

Wright Brothers Aeroplane Company and Museum of Pioneer Aviation. 

http://www.first-to-fly.com 

TIME 100: Scientists & Thinkers Wilbur & Orville Wright. 

http://www.time.com/time/time100/scientist/ profile/wright.html 

Wright Brothers, Kitty Hawk and Kill Devil Hills, North Carolina 

http://www.outerbanks.com/wrightbrothers 

The First Flight simulation: http://firstflight.open.ac.uk 

PUBLICATIONS 

The Wright Brothers: A Flying Start, Elizabeth Macleod, Kids Can Press. 

The Bishop's Boys: A Life of Wibur and Orville Wright, Tom D. Crouch, W.W. Norton 

& Company. 

Bessie Coleman: First Black Woman Pilot, Connie Plantz, Enslow Publishers, Inc. 

My Brothers' Flying Machine, Jane Yolen, Little Brown. 

Airborne: A Photobiography of Wilbur and Orville Wright,  Mary Collins, National Geographic. 

Smithsonian Nations Air and Space Museum Book of Flight, Judith Rinard, Firefly Books. 

PRE- OR POST-PERFORMANCE CREATIVE PROJECT

Grade 4 & 5 Language Arts 4.05 Use planning strategies to generate topics and organize ideas (e.g.,  brainstorming…) 4.07 Compose fiction, nonfiction, poetry, and drama using self-selected and  assigned topics and forms (e.g., personal and imaginative narratives, research  reports, diaries, journals, logs, rules, instructions).

1) Brainstorm possible and fantastic means of flight. 

2) Write a poem, a rap, or a short story that includes any kind of flying as an element of the creative work.

3) Perform or read your work to the class.

Lesson Plan for After the EBZB performance about the Wright Brothers

This lesson is suitable for 4th and 5th grades. It includes math, science curriculum content; you can adjust it to include or exclude any of the following:

· changing inches to centimeters, yards to meters,

· graphing, 

· finding mean, mode, median and range. 

Grade 5 Science Goal 4: The learner will conduct investigations and use appropriate technologies to build an understanding of forces and motion in technological designs. 4 .01 Determine the motion of an object by following and measuring its position over time.
4.02 Evaluate how pushing or pulling forces can change the position and motion of an object. 4.06 Build and use a model to solve a mechanical design problem.  Devise a test for the model.
 Evaluate the results of test.

Grade 4 Math Goal 4: The learner will understand and use graphs, probability, and data analysis. 4.01 Collect, organize, analyze, and display data (including line graphs and bar graphs to solve problems. 4.02 Describe the distribution of data using median, range and mode. 4.03     Solve problems by comparing two sets of related data. 4.04  Design experiments and list all possible outcomes and probabilities for an event.
Supplies needed

· construction paper 8 ½" X 11" for making paper airplanes. It helps to use different colors for different teams.

· Measuring tapes, or measuring wheels, or a hallway with 12" tiles on the floor and rulers, or a hallway with measurements marked off, or yardsticks or metersticks.

· Pencils and paper for taking notes.

Process

1) Students will pair up. Each pair will choose one paper airplane model based on which one they think will fly farthest —either one they already know how to make or the Deltry model (directions for making the Deltry follow). 

2) They will write down their reasons for thinking their chosen model will fly farthest and their predictions for how far it will fly on its best trial. (They can use the form below or you can make one that includes your curricular content.)

3) They will fold the airplane. One or both students can fold; if both, they must pick only one for their trials. The Deltry model requires 11 steps and may be challenging for students who have trouble translating 2-dimensional instructions into 3-dimensional reality. Your strong visual, spatial and kinesthetic thinkers will finish first—ask them to help others who are challenged by the instructions. This is good practice for following multi-step directions. (And a good opportunity to discover and affirm your visual, spatial, and kinesthetic students.)

4) When each pair has finished folding their airplane, they go into the hall or a suitable place with enough space for flight tests. (You don't have to have the whole class do this at once; you can let them go when they are ready for flight tests.) They bring their predictions paper and a pencil and a measuring tape or other way to measure flights. 

5) One student flies the plane and the other observes, measures, and takes notes. Each team can do three or five trials—that's up to you. For each flight, the flyer must stand at the same spot to launch the plane. The observer measures each flight and writes down the measurement on their predictions paper. 

The observer and flyer need to be aware of what they do differently for each trial, and the observer needs to write each adjustment down. 

(E.g.: Trial 1: Threw the plane hard. Trial 2: Threw it softer. Trial 3: angled it up farther. Trial 4: added a paper clip to the nose. Trial 5: bent the flaps up farther.)

6) When they finish, they do whatever computations you want them to do. See the next two pages for an example.

Name _______________________________ Airplane model name _______________

Date ________________________________ # on your airplane ___________

Paper Airplane Flight Test

1) Prediction

Which plane did you choose and why? What about it makes you think it will fly farther than other models?

2) Folding

What did you learn from folding the airplane?

3) Flight tests




Distance

Adjustment

Observations/Comments

Flight 1: 

Flight 2:

Flight 3:

Flight 4:

Flight 5:

Name _______________________________ Airplane model name _______________

Date ________________________________ # on your airplane ___________

4) Computations

Range

Median

Mean (Average)

Mode ( Most Frequent)

5) Graphing

Make a bar graph of the test flights.

6) Discussion

Write down how your results compare to your predictions. Have your results changed your ideas about flight? How? What do you think are important elements of a good paper airplane? What have you learned? 

Folding the Deltry Paper Airplane
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 http://www.bestpaperairplane.com
We will explain how to create the Deltry Airplane slowly and carefully, so that everyone can follow along, in eleven steps.

[image: image1.wmf]
  1. Take an 8 1/2 by 11 inch sheet of paper, and crease it along the middle, by folding it in half lengthwise along the dashed "valley fold" line shown and unfold again. ("Hot-dog fold")

[image: image6..pict]2. After this point, the result of one folding operation will be shown together with the next folding instructions.
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 3. Now fold down the top corners inward to the center crease along the dashed "valley folds" shown, making two new right-angle triangles visible in the illustration below:

[image: image8..pict]
4. Fold the large top triangle (made up of the two small triangles you just created in step 3), over and down.

[image: image9..pict]
  5. Fold the lower part of the tip of the large triangle up again. But note - not quite all the way up to the top. 
Leave about 3/8ths of an inch of space from the top. This will help the flaps to lock under tightly and keep the airplane together when it's done.
[image: image10..pict]
6. Fold two top triangles, much as you did in step 3, where the dashed valley folds are shown. Just as in step 3, the inner edges of the new triangles should line up with the center line of the plane you are making. That is to say, don't try to fold right up against the tip you folded up in step 5, since that tip is supposed to be a bit lower. Now unfold the triangles you just folded.
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7. Now bisect the new folds you made, using the previous creases you just made in step 7 as a guide. Fold and then unfold along the two dashed lines, leaving you back where you started, having created two new upper creases.
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8. Now you can fold the two large right angle triangles down again, repeating the first part of step 7. For the moment, ignore the two new creases you just created in step 7.
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9. Fold along the two dotted-and-dashed "mountain folds", tucking the lower triangles well underneath, snugly locking them in place. (These two triangles of paper go under the tip you folded up in step 5.) You've almost made a paper airplane.
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10. The tucking operation shown in progress. Tuck it way under so that everything holds together.

[image: image15..pict]11. Now you have to make a few partial folds and the airplane is complete. Be sure to distinguish the dashed "valley folds" (that create a valley) from the dashed-and-dotted "mountain folds" that create slight hills. See the illustration below to see the results of these folds.
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