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Dear Educators,

The College Park Aviation Museum will immerse your students in the science and history of
flight through an interactive tour and hanms activities Our museum educators guide young
learners through thdinks between flight, transportation, and communication. The students
gAft Ftftaz €SIENYy lo2dzi K2g LXIlySa Fte |yR K

An animatronic Wilbur Wright will transport your students to 1909 and share the story of the
foundy 3 2F [/ 2f€S3S tIN] !'ANLIRNIZ y2¢6 GKS 62N
Professional museum educators use historic aircraft and interactive projects to introduce new
vocabulary, lead hanesn exploration, and help students understand how liféaryland has
changed over the last century. Your students will also operate the controls of several aircratft,
dress like an airmail pilot, and learn how a small airport works (weather permitting).

All activities at the museum and in this packet are linte@ommon Core and state

curriculum standards. The museum uses ingbged tours to encourage students to develop
their deductive reasoning skills and form educated responses to museum subject matter, all
while in a fun and unique environment.

Thistea&k SN & 3 dzA R-@sit @an8 posiviziNgsdcatiadhlBctivities designed to enhance
82dzNJ a0 dz2RSy 1aQ € SIFNYyAy3a SELSNRASYyOS i GKS
tied to museum subject matter and were developed to engage the studentsaniety of
disciplines. This packet also contains important information about your museum trip and
additional resources you can use in your classroom.

The College Park Aviation Museum staff looks forward to hosting your group and exploring this
fascinatirg aspect of American and local history.

Cheers,

Amanda M. Elliott
Education and Interpretation Manager
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REGISTRATION REQUIREMENTS
Advanced registration is required for all group tours and programs.
Group reservations require a minimum of 10 people.
Groupslarger than 100 will be scheduled over multiple time slots or days.
Tentative dates must be confirmed within 5 business days. Afterwards, unconfirmed dates can be
offered to other groups.

To schedule a tour:

By PhoneContact the Education Department 201-864-6029
By Fax fax the registration form to 30927-6472

By EmalCPAM.Educators@pgparks.com

CANCELLATION AND CHANGE POLICY
48 hours notice is required for cancellations or schedule changes. \Mgevglad to reschedule your program
for a later date. In the case of inclement weather or school closures, we will gladly contact you to reschedule.

ADMISSION FEES

Museum admission is $2.00 per student. School staff are free. We require a studentttoasidudf 10:1, in

order to ensure a healthy and safe learning environment for your group. All adults over this requirement will be
charged the group rate of $3.00 each.

ARRIVAL & DEPARTURE

Please arrive 15 minutes before your scheduled program to ditoes for restroom use and check in. Upon
arrival, please check in with the front desk. If you are running late, please contact the museum8&4301
6029.

PAYMENT
Payment is required on the day of your visit. The museum accepts cash, checks, Mastectafidaa

LUNCH FACILITIES
The museum does not have an indoor eating facility. You are welcome to bring your lunches and eat outside in
our designated lunch area overlooking the airport.

Please be mindful that there is NO FOOR OR DRINK ALLOWED INBIDESUME

SPECIAL NEEDS

To better prepare our educators for your students and to best facilitate the learning process, please list any
special needs that we should be aware of. For our hearing impaired guests, the museum is able to provide a
sign languagenterpreter with at least 72 hours of notice.

PHOTOGRAPHY
Taking photographs of your experience is greatly encouraged. Feel free to bring a camera with you.
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SCHOOL GROUP BEHAVIOR EXPECTATIONS

COLLEGE PARK

Teachers: Please review these expectations with your stutdesind chaperones.

Museums are fragile environments and school groups are larger than typical museum groups. Following
museum behavior expectations is essential to the success and enjoyment of the learning experience. We
reserve the right to ask a schagroup to leave the Museum due to behavior issues.

T

No food, drink, or gum in museum gallerie$he Museum provides plenty of food for thought as
well as a feast for the eyes.

Large bags are not allowed in the gallerié¢sor the safety of the objects, wigis should leave
backpacks and other large bags in the museum lobby.

Running, pushing, and roughhousing are not allowed in the muse@mppropriate museum
behavior is necessary to avoid bumping into or damaging artifacts.

Keep a safe distance between yom@the objects.This helps to avoid accidentally touching or
bumping artifacts.

Do not touch.Your touch may not seem like much, but even the slightest contact can damage the
surface of objects, rust metal, or leave fingerprints.

Only use pencils while wiing or sketchinglf an accident should occur, a pencil mark is easier to
remove than pen or marker. Please avoid pointing at museum objects while holding a pencil or
other items in your hand.

No leaning on walls or casdsither to write or for physicadupport). This helps keep pictures on
the walls and objects secure in their display case. Please feel free to sit on the benches or on the
floor as you talk, write, or draw.

Use quiet voices in the museuriVe want to respect other groups or visitors.

Staywith your group at all timesThis is for teachers, chaperones, and students. We require adult
supervision at all times and all we encourage adult participation during field trips.

Limit cell phone usagePlease set a good example by not using your celhptduring
programming. Make sure your cell phone is off or silenced during your visit.

Chaperone small groups in the Museum Stofle best serve you and other visitors, we ask that
you break into groups of 15 or fewer when visiting the store.

We rely on he cooperation of teachers and chaperon&s maintain appropriate behavior and
keep students together during your museum experience. Please make sure that all adults
accompanying your group are aware of their responsibilities.

Thank you for observing thesules to help keep our museum safe for everyone! Enjoy your visit!



The Changes in Transportation Tour

Students willtavel through time, from the early years of the Wright Brotkers
airplanes through today, and experience how and why airplaags bhanged. They
will enjoy the hands oaxperience of becoming a pilot, and see how flight clothing changed as airplanes
improved. Students will also have a chance to fly our imagination plane and learn how flying controls have
changed through the years. Weather allowing, they will also geétdure outside to see up close how the
oldest continuously operating airport in the world is still operating today.

Your cassroom visit to the museum wilhclude the following components:

1.1 (2dzNJ 2F (KS YdzaSdzyQa 02t Cofle@diParR Aliraackt. DaryigitiisdzR A Y :
portion of the tour, we will discuss the following topics:
1 The Wright Brothergheir first flight, and how the Wrights came to fly at College Park.
1 The major features of the Wright B airplane, the airplane that the Asarghased from the
Wright Brothers for training at College Park.
1 The major features of the Curtiss-N6 & WsyliffedeficEs from the Wright B, and its
role during WWI and the first airmail deliveries.
1 Other airplanes in the College Park Aviation us collection, their majofeatures, and
how and why improvements were made on earlier aircraft.

2. A discussion of pilots in the past and in the present.
T {GdzRSyGa oAttt 20aSNIBBS FyR 06S [dzSaiA2ySR | ¢
brothers, b airmalil pilots, to modern pilots.
1 Students will gain an understanding of how clothing was directly related to the changes in
aircraft through time.
T ¢KA& YI & A ydafdzRGE2 WLI2yRIWEEA oA G K aAGdzZRSy da RN
history to lean about these changes.

3. ¢KS 2LIRNIdzyAGe G2 SELISNASYyOS (KS O2yiGNRfa 2-
airplanes to the small planes that fly at the College Park Airport today, highlighting the differences
in how these different typesfairplanes fly.
1 Students can climb inside of our imagination plane, a real 1939 Taylorcraft airplane, and
experience its controls.
1 We also have simulators that let students learn the controls of the Wrigtdependent on
availability)and modern airplaes.

4.1 (2dzNJ 2F GKS / 2ttt S3S contimdduslyloperafinig aitfield (waakh& & 2 NI |
allowing)
1 Students will learn about changes to the airfield since its founding in 1909.
1 Students will observe and discuss the current buildings and déatures of the airfield.
1 Students will learn about navigational aides, the orientation of airports, and why pilots land
in certain directions on runways.



Educational
(Grade 3 through G

MATH(Maryland State Curriculum

Standards

rade5 )

Standards)

COLLEGE PARK

Grade 3

Grade 4

Grade 5

1.A.2 Identify, describe, eend, and create
non-numeric growing or repeating patterns

1.A.2 Identify, describe, extend, and create Ror
numeric growing or repeating patterns

3.A.1 Read customary and metric
measurement units

3.B.1 Measure in customary and metric unitg
6.C.1 Andyze number relations and compute
(glider activity)

3.A.1 Read customary and metric measuremer|
units

3.B.1.Measure in customary and metric units
4.B.2 Describe a set of data

6.C.1 Analyze number relations and compute
(glider activity)

3.A.1 Read ustomary and metric
measurement units

3.B.1 Measure in customary and metri
units

4.B.2.Describe a set of data (mean,
median, mode)

6.C.1 Analyze number relations and
compute (glider activity)

Math (Core Curriculum Standards

Grade 3

Grade 4

Grade5

3.0A.7 Fluently multiply and divide within
100, using strategies such as the relationshi
between multiplication and division or

properties of operations. (glider activity)

4.NBT.6Find wholenumber quotients and
remainders with up to foudigit divdends and
one-digit divisors, using strategies based on
place value, the properties of operations, and/
the relationship between multiplication and
division. lllustrate and explain the calculation K
using equations, rectangular arrays, and/or arg
modek (glider activity).

5.NBT.6Find wholenumber quotients
of whole numbers with up to foudigit
dividends and twedigit divisors, using
strategies based on place value, the
properties of operations, and/or the
relationship between multiplication ang
division. lllustrate and explain the
calculation by using equations,
rectangular arrays, and/or area models
(glider activity)

3.NBT.2 Fluently add and subtract within
1000 using strategies and algorithms based
on place value, properties of operations,
and/or the relationship between addition ang
subtraction.(glider activity)

4.MD.2 Use the four operations to solve word
problems involving distances, intervals of time
liquid volumes, masses of objects, and money,
including problems involving simple framtis or
decimals, and problems that require expressin
measurements given in a larger unit in terms @
a smaller unit. Represent measurement
guantities using diagrams such as number ling
diagrams that feature a measurement scale.

3.MD.4 Generate measement data by
measuring lengths using rulers marked with
halves and fourths of an inch. Show the dat
by making a line plot where the horizontal
scale is marked off in appropriate ungs
whole numbers, halves, or quarters.

4.MD.5a.An angle is measureditl reference
to a circle with its center at the common
endpoint of the rays, by considering the fractio
of the circular arc between the points where th
two rays intersect the circlel.MD.5h An angle
that turns through 1/360 of the circle is called
oneRSINBS Fy3atSzé | yR
measure angles turns through n cdegree
angles is said to hve an angle measure of n
degrees. (airport compass)

4.G.3 Recognize &ne of symmetryfor a two-
dimensional figure as a line across the figure
such tha the figure can be folded along the ling
into matching parts. Identify lingymmetric
figures and draw lines of symmetry.
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Standards

rade5 )
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READING AND LANGUAGE ARMEByland State Curriculum Standards)

Grade 3

Grade 4

Grade 5

1.D.3 Understand, acquire, and usew
vocabulary

1.D.3.Understand, acquire, and use new
vocabulary

1.D.3 Understand, acquire, and use ne
vocabulary

2.A.1b.Read, use, and identify the
characteristics of functional documents such
sets of directions, science investigations,
atlases, psters, flyers, forms, instructional
manuals, menus, pamphlets, rules, invitation
recipes, advertisements, other functional
documents (activities)

2.A.1h Read, use, and identify the
characteristics of functional documents su
as sets of directions, sgice investigations,
atlases, posters, flyers, forms, instruction
manuals, menus, pamphlets, rules,
invitations, recipes, advertisements, other
functional documents (activities)

2.A.1b.Read, use, and identify the
characteristics of functional documents
such as sets of directions, science
investigations, atlases, posters, flyers,
forms, instructional manuals, menus,
pamphlets, rules, invitations, recipes,
advertisements, other functional
documents (activities)

4.A.2.Compose oral, written, and visual
presentations that express personal ideas,
inform, and persuade

4.A.2.Compose oral, written, and visual
presentations that express personal idead
inform, and persuade

4.A.2.Compose oral, written, and visua
presentations that express personal
ideas, inform and persuade

6.A.1 Demonstrate active listening strategies

6.A.1 Demonstrate active listening
strategies

6.A.1 Demonstrate active listening
strategies

READING AND LANGUAGE AR®& Curriculum Standards)

Grade 3

Grade 4

Grade 5

L6Acquire and usaccurately grade
appropriate conversational, general
academic, and domaigpecific words and
phrases, including those that signal spatial
and temporal relationships (e.g.,

After dinner that night we went looking for
them).

L6Acquire and use accuratelyagle-
appropriate general academic and
domainspecific words and phrases,
including those that signal precise action
emotions, or states of being

(e.g., quizzed, whined, stammered) and
that are basic to a particular topic (e.g.,
wildlife, conservation, ad endangered
when discussing animal preservation).

L6Acquire and use accurately grade
appropriate general academic and
domainspecific words and phrases,
including those that signal contrast,
addition, and other logical relationship
(e.g., however, altbugh, nevertheless,
similarly, moreover, in addition).

SL1Engage effectively in a range of
collaborative discussions (ofm-one, in
groups, and teacher led) with diverse partng
on grade 3 topics and texts, building on
20KSNEQ ARSI A& rowAiR SE
clearly.

SL1Engage effectively in a range of
collaborative discussions (ofmm-one, in
groups, and teacher led) with

diverse partners on grade 4 topics and
G§SEGazT odzAf RAY3I 2y
expressing their own clearly.

SL1Engage effectivglin a range of
collaborative discussions (ofm-one,

in groups, and teacher led) with
diverse partners on grade 5 topics ang
GSEG&ar odAf RAY3I 2
expressing their own clearly.

SL2Determine the main ideas and supportin
details of a tekread aloud or information
presented in diverse media and formats,
including visually, quantitatively, and orally.

SL2Paraphrase portions of a text read
aloud or information presented in diverse
media and formats, including visually,
guantitatively, arl orally.

SL2Summarize a written text read
aloud or information presented in
diverse media and formats, including
visually, quantitatively, and orally.

SL3Ask and answer questions about
information from a speaker, offering
appropriate elaboration andetail.

SL3dentify the reasons and evidence a
speaker provides to support particular
points

SL3Summarize the points a speaker
makes and explain how each claim is
supported by reasons and evidence.

SL4Report on a topic or text, tell a story, or
recountan experience with appropriate factg
and relevant, descriptive details, speaking
clearly at an understandable pace

SL4Report on a topic or text, tell a story,
or recount an experience in an organizec
manner, using appropriate facts and
relevant, descripte details to support
main ideas or themes; speak clearly at a
understandable pace.

SL4Report on a topic or text or presen
an opinion, sequencing ideas logically
and using appropriate facts and
relevant, descriptive details to support
main ideas or thmes; speak clearly at
an understandable pace.

W1 Write opinion pieces on topics or texts,
supporting a point of view with reasons.
(activities)

W1 Write opinion pieces on topics or
texts, supporting a point of view with
reasons and information. (activis)

W1 Write opinion pieces on topics or
texts, supporting a

point of view with reasons and
information. (activities)




Educational
(Grade 3 through G

Common Core incorporates Social Studies and Science into Reading and Language Arts standards throug!
Grade 6. Below are the Marylandagt Curriculum Standards satisfied by the Changes in Transportation

tour and activities:

Standards

rade5 )

SOCIAL STUDI@#aryland State Curriculum Standards)

Grade 3

Grade 4

Grade 5

3.C.1Describe how transportation and
communication networks linglaces
through themovementof people,goods
and ideas

3.C.H. Describe the transportation and
communication networks for thenovement|
of people, goods and ideas to, from and
within Maryland such as Bay Bridge,
National Road, B & O Railroad, the Port g
Baltimore, and C & O Canal

3.D.1d.Describehow land useand urban
growth are influenced by governmental
decisions

4.A.3.Examine how technology affects th
way people live, work, and play

4.A.3.BExplain how technological changes
have affectedproductionandconsumption
in Maryland

4.B.2.Identify goodsandservicesprovided
by the government and paid for by taxes

5.A.1.Examine differences between past|
and present time

6.G.1.Describe how the country has
changed over time and how people have
contributed to its change, drawing from
maps, photographs, nespapers, and othe
sources

6.G.1.Describe how the country has
changed over time and how people have
contributed to its change, drawing from
maps, photographs, newspapers, and oth
sources

6.G.1.Describe how the country has
changed over time and how pefephave
contributed to its change, drawing from
maps, photographs, newspapers, and
other sources

6.G.2.Use historic contexts to answer

questions

6.G.2.Use historic contexts to answer

guestions

6.G.2.Use historic contexts to answer
questions

SCIENC@aryland State Curriculum Standards)

Grade 3

Grade 4

Grade 5

1.A.1.Gather and questiodatafrom many
different forms of scientifietnvestigations
which include reviewing appropriate prin
resources, observing what things are like
what is happening somewhere, collectin
specimens for analysis, and doing
experiments.

1.A1. Gather and questiodatafrom many
different forms of scientifiénvestigations
which include reviewing appropriate print
resources, observing what things are like
what is happening somewhere, collecting
specimens for analysis, and doing
experiments.

1.A.1.Gather and questiodatafrom
many different forms of scientific
investigationswhich include reviewing
appropriate print resources,liserving
what things are like or what is happenir]
somewhere, collecting specimens for
analysis, and doing experiments.

5.A.1b.Using information from multiple
trials, compare the speeds (faster or
slower) of objects that travel the same
distance in diffeent amounts of time.

5.A.1b.Use measurements to describe
the distance traveled as the change in
position.

COLLEGE PARK
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Brief history of college park airport

The College Park Aviation Museum is located on the grounds of the College Park Airport, the
oldest continuously operating airport in the world

On December 17, 1903, the Wright brothers made their first successful flight in Kitty Hawk, North Carolina.
The United States government did not show interest in their airplane until five years later. In 1908, the Wright
brothers flew their improved aplane at Fort Myer, Virginia. The Wright Military Flyer had everything that the
government wanted in an airplane, and the government asked the Wright brothers to teach two army officers
how to fly. Needing a better place to train pilots, the governmennidollege Park, Maryland.

Daily crowds, newspaper writers, and people from the government all came to watch Wilbur Wright teach Lt.
Frederic Humphreys, Lt. Frank Lahm, and Lt. Benjamin Foulois how to fly. Their flights were front page news

TheCollege  NJ ! ANLIE2 NI o6& GKS FANBO YATAGFENEB GNIAYAY
included the first woman to fly as a passenger in the United States (Mrs. VanDeman flew with Wilbur), and th
first Naval officer to fly in a plane (Lt. LahthS. Army flew Lt. George Sweet, U.S. Navy).

Between 1910 and 1912, civilian airplane companies also came to the College Park airfield. The airport
became home to the Rex Smith Airplane Company, the Nationalidn Company, and the Washiog
AviationCompany.

In 1911, our nation’'s first military flying school was opened at the College Park Airport. During training, pilots
flew two types of airplanes. One type of plane was designed by the Wright brothers, and the other type of
plane was designed byé&sih Curtiss, an importardirplane maker.

In 1918, the College Park airfield was picked to be part of thestite¢duledJ.S. Postal Airmail Service route.
Planes flew with the mail from College Park, to Philadelphia, to New York City. In 1921 ssrmmeal from

College Park ended. The airmail hangar and compass rose used by the airmail pilots are still at the College F
Airport today.

In 1924, a father and son team, Emile and Henry Berliner, were the first people to make a controlled flight in :
new type of aircraft, the helicopter. They tested their helicopter at the College Park airfield.

From 1927 until 1933, the Bureau of Standards developed and tested the first radio navigational aids at the
College Park airfield, so that pilots could flynaght or in all types of weather.

George Brinckerhoff ran the airfield beginning in 1927. Many pilots learned how to fly at the College Park
Airport during this time. There were also airshows, where pilots showed off their flying skills.

The MarylaneNaional Capital Park and Planning CommissioiN@&PPC) purchased the Airport in 1973 and it
was added to the National Register of Historic Places in 1977. Today it is run as both a historic site and
operating airport.



Parts of an Airplane
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Teacher Instructions

In this activiy students will be introduced to the names for the different parts of an airplane
in different languagesThey will further learn the ways in which these airplane parts work
during flight.

OBJECTIVES
Students will develop the vocabulary necessary to a@ut changes in airplane technology, and will gain
a deeper understanding of how airplane parts work.

SKILLS AND STANDARDS
Engages reading and language arts and science standards.

INSTRUCTIONS

1.

2.

ok

Introduce the different parts of an airplane English, fench and Spanistusing the enclosed

labelled diagram, a picture, or a model.

Distribute photocopies of the definitions of the airplane parts and the worksheet with the
unlabeled airplane parts to the students.

Ask the students to work individually er groups, and correctly match the names to the airplane
parts.

Come together and discuss their answers, and reinforce the function of each airplane part in flight.

. Distribute the labelled diagram worksheet (if desired).



Parts of an Airplane

COCKPIT

PROPELLER

AILERON ENGLISF HEVRTER

LANDING GEAR

FUSELAGE

L"HELICE

LE TRAIN D'ATTERRISSAGE

L’AILERON FRENCH
L’ASCENSEUR
LE VOLET “‘4
LA QUEUE 9 .

1

LE
GOUVERNAIL

LE FUSELAGE

LA CABINA

LA HELICE

EL AILERON SPANISH
TIMON DE PROFUNDIDAD

EL FLAP

EL TREN DE ATERRIZAJE

COLLEGE PARK
AVIATION
MUSEUM

10
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Parts of an Airplane

AIRPLANE
An airplane is aehicle heavier than air, powered by an engine, which travels through the air by reaction of
air passing over its wings.

FUSELAGE
The fuselage is the central body of an airplane, designed to accommodate the crew, as well as the
passengers and/or cargo.

QOCKPIT

Ly G3a3SYSNIt F@AFGAZ2YE FFANLIIFIYySa>x GKS O201LIAG Aa
in some aircraft it is just the compartment where the pilot flies the plane. On commercial airliners, this

I NBl Aa OFffl$R® GKS aFftA3IKG RSO

LANDING GEAR
The landing gear includes the wheels underneath the airplane and supports it while on the ground.

PROPELLER
A propeller is a rotating blade on the front or back of the airplane. The engine turns the propeller, which
moves the airplanetirough the air.

WINGS
Wings are the part of the airplane that provide lift, and support the entire weight of the aircraft and its
contents while in flight.

FLAPS
CtlLla FINB GKS Y20StoftS aSOiAz2ya 2F | yeyardmaldiihy S Q:
the same direction on both wings at the same time and enable the airplane to fly more slowly.

AILERONS
I'A"f SNBya IINB (0KS 2dzigl NR Y20SlIotS aSOiAz2ya 2F |y
up, one down). They are usedmaking turns.

RUDDER
The rudder is the moveable vertical section of the tail, which controls lateral{sidiele) movements.

ELEVATOR
The elevator is the moveable horizontal section of the tail, which controls vertical (up and down)
movements.

TAL
The rear portion of the fuselage of an aircraft

11
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Photograph Interpretation

DIRECTIONSBabel each airplane part
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Photograph Interpretation

Teacher Instructions

In this activity students will interpret two photographs (primary sources of information) to learn more about
thehise NB 2F @Al GA2Y AY tNAYyOS DS2NHSQa /2dzyieé al N
on in the photographs, supporting their opinions with the photographs and the information that they learned
at the museum.

OBJECTIVES

Students will pratice their critical thinking and writing skills, as they interpret these two photographs. They
will also integrate the information that they learn from these primary sources, with the secondary source
information that they have already learned about aimpéaproduction.

SKILLS AND STANDARDS

Engages reading and language arts and social studies standards.

INSTRUCTIONS

1. warmup: Have a class discussion about some of the changes in airplanes (and airplane technology)
and manufacturing that you learned aboait the College Park Aviation Museum and from other
sources.

2. Distribute the worksheets.

3. Start with asking students to mind map what they see in the included pictures.

4./ 2YS G23SGKSNJ Ia + OflFraa IyR RAaOdzaa GKS aiddzR

5. Working individually or igroups, ask students to complete the questions on the second page of the
worksheet.

6./ 2YS G23SGKSNJIa | Oflraa FyR RAaAOdzaa (KS adadzR
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Photograph Interpretation

NAME:

G! LIAOGOdzZNE A a ¢ 2 NEKEa rhind in&pbymiting ddwnsayNaBrdsdhéit
come to mind when you look at these pictures.

Photograph #1

Photograph #2

Photographs are primary sources. By looking at a photo you can gather important information
and intelligence.

14
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Photograph Interpretation

NAME:

PHOTO #1
Rex Smith airplane facto(in operation between 1910916 in College Park)

PHOTO #2
ERCO airplane facto(y operation between 19371947 in Riverdale, MD)

Answer the following questionssing the two photographs.

1. What is happening in photograph #1?

2. Describe the airplane and the workshop.

3. Who are the people in the photograph? How are they dressed? What do you think their jobs are?

4. What is happening in photograg2?

5. Describe the airplanes and the factory floor.

6. What is the same about these two photographs?

7. What is different about these two photographs?

8. What can we learn about airplane manufacturing from these two photographs?
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COLLEGE PARK

The Four Forces of Flight

Teacher Instructions

In this activity students will conduct four short experiments to learn more about the four forces that are
SaaSyidAlrt F2NIIFANLI FySa (G2 Fteod ¢KSasS O2yOSLiiasz
Museum, wilbe reinforced through the experiments, which utilize common classroom materials.

OBJECTIVES
Students will conduct experiments about the four forces of flight; thrust, drag, lift and weight. The students
will gain a deeper understanding of how these piples work during flight.

SKILLS AND STANDARDS
Engages reading and language arts and science standards.

INSTRUCTIONS

1. Warmup: Have a class discussion about the four forces of flight, and how you talked about them at the
museum. Use the first part ohe worksheet as a guide.

2. Distribute the four forces worksheets to students.

3. Ask them to work individually or in groups, and conduct each of the four activities. You will need the
following materials; pencils, staple removers, paper, balloons, drinkiagvsirstring or fishing wire,
and tape.

4. After each activity discuss the results and why each result occurred. Relate the classroom experiment:
to how airplanes fly.

17



COLLEGE PARK

The Four Forces of Flight

At the museum, you learned about how different parts of airplanes help tbelift of the ground, fly, and
land. The four forces of flight are gravity, lift, drag, and thrust.

WEIGHT/ GRAVITY

TKS FT2NOS RNIgAy3d it 202S00Ga Ay (GKS SINIKQa
LIFT

Causes an airplane to rise and is caused by air mmeve and air pressure

DRAG

Resistance that works against motion such as wind
Thrust
Movement forward that is greater than drag

Airplane engines or propellers creataust, which makes the airplane move forward. When air flows over the
wings,lift is ceated, and helps the airplane go up. The forward movement of an airplane is slovadeddyy

FYR FANLI FySa FNB Llz t SR G26FNR (KS 9 MWaighktQra a dzNF
gravity.

To explore the four forces of flight, you wilomplete four short experiments.

WEIGHT/
GRAVITY

18



COLLEGE PARK

The Four Forces of Flight

NAME:

Activity 1: How do weight and gravity work?

lff GKAy3a KIFI@S 6SAIKG 6F2N) SEFYLIX S @2dzNJ 02Re KU
whichgives them weight.

1. Take a pencil and a staple remover (you can also substitute another unbreakable metabobjegt
to keep your objects of equivalent s)ze

2. Hold one in each hand and extend your arms out over the floor or desk.

Drop the pencil andnetal object at the same time.

4. Observe which object falls faster.

w

Which object fell faster? Why? (hint: which object is lighter/heavier?)

Planes with more weight need more lift to fly. On the tour, we talked about how the Wright brothers and
other early airplane builders made their planes out of wood, because it was lighter than the metals of the time
period. It was therefore easieotachieve lift than it would have been with metal planes.

Activity 2: How does lift work?

Lift is primarily caused by faster air moving over the top of the wing, creating lower pressure. This makes the
wing go up. Lift is also added by wind hitting tiettom of the wing and bouncing down, like a kite.

. faster air, less pressure,
Air or wing goes up
Wind

air hits bottom of wing,
bounces down, wing goes up

1. Take a piece of notebook paper.

2. Cut it in half lengthwise (into two symmetrical pieces).

3. Put one end of the paper in a book. Let the other end of the paper hang out and over thghisp.
LI LISNI A IOKSTWE2dzNI LI | ySo

4. Blow across the top of the paper.

5. Observe what happens to the paper.

19



COLLEGE PARK

The Four Forces of Flight

What happened to the piece of paper?

Because the air on top of the paper is moving faster than the air below the paper, the air pressure decreases
YR GKS WgAy3dQ fAFOaH

Activity 3: How does thrust work?

The thrust for airplanes is usuaflyovided by engines. Engines can be propeller engines or jet engines. Your
FNY YR KFEFYR LINPPGARS (KS GKNHzaG ¢6KSy @&2dz f I dzy OK
by moving the plane through the air. Remember, lift is created whefioaits over the wings. We will test the
idea of thrust by creating an air engine.

For this activity, you will need a balloon, a drinking straw, fishing line or string, and tape.

Place the fishing line or string through the straw.

Tie one end of the strintp the back of a chair and have one student hold the other end of the string.
Inflate the balloon with air and hold the end tight.

Tape the balloon to the straw.

Release the end of the balloon, and observe how the balloon moves.

o gk whE

What happened to the balla®? Did the balloon move toward or away from the end where the air was coming
out?

The straw here represents the fuselage of the plane, and the balloon represents the engine. Once the balloot
was filled, there was a difference in air pressure between the inside and outside of the balloon, and the inside
of the balloon had a higr air pressure than the outside of the balloon. When the balloon was released, the
air on the inside of the balloon equalized with the air on the outside of the balloon. Energy was generated as
the air moved from high pressure areas to low pressure areas.

The balloon moves in the opposite direction as the flow of released air because every action has an equal an
opposite reaction. The air is released from the small opening of the balloon, which means the air is focused ir
one direction. Therefore, the balbn and straw are forced to move down the string in the opposite direction.
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COLLEGE PARK

The Four Forces of Flight

Activity 4. How does drag work?

Drag is caused by the resistance of air or wind against a plane or other object. Drag can slow an airplane do\
The speed and shape of a plangtefmine how much drag an airplane has. A streamlined plane will have less
drag than a bulky plane.

Drag .
streamlined or
moare aerodynamic

Take a single sheet of paper.

Cut the piece of paper in half widthwise (into two symmetrical pieces of paper).
Crumple up one of the papers.

Hold thecrumpled up paper in one hand, and the flat sheet of paper in the other hand.
Extend your arms in front of you at the same height and drop them.

Observe what happens to each piece of paper.

o gk whE

What happened to each piece of paper? Why?

The papers were identical in tesmof their weight and what theyere made of (so a difference in weight was
not a factor here, as it was in the first activity). The more surfaca trat is exposed to the air, the greater
the drag will be. The crumpled up piece of paper is more aerodynamic than the flat sheet of paper. In the
same way, a streamlined shape helps an airplane to pass through the air more easily.
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Glider Activity

Teacher Instructio ns

In this activity, students will explore how the four forces of flight affect the distance that paper airplanes

can travel. When they throw the paper airplane into the air, they are providing the thrust, or forward

motion for the plane. The air movinger and under the wings provides lift. As the plane moves through

the air, air pushes against the plane and provides the drag which slows the plane down. Also, the weight of
the paper airplane affects its flight and causes it to eventually land. In thasean activities, students will
change the weighting of the plane, and its drag, to see how this affects the distance that their airplanes
can travel.

During their tour of the museum students will create paper airplanes. With this activity, thegeniiase
airplanes, or other paper gliders, to measure how far they can fly, on average.

OBJECTIVES

Students will measure the distance that their paper airplanes can travel, and calculate the average
distance travelled. Students also have the optiorfiudher test whether modifications to their airplane
(adding a paper clip to the front or the back, or modifying the wings) will cause the plane to fly a greater
distance.

This activity utilizes the basics of the scientific method. Based on the questimw far their paper

gliders can flystudents will formulate a hypothesigredicting what they think the answer is. Then they

will test the hypothesis with an experiment, draw conclusions based on the results of their experiment,
and then either accepar reject their hypothesis. During the experiment, they will also use their math skills
to calculate the average distance that their glider flew.

SKILLS AND STANDARDS
Engageseading and language artsiath, and science standards.

INSTRUCTIONS
1. Use thepaper gliders that students made at the museum, or distribute paper so that students can
construct new paper airplanes.
2. Distribute the attached worksheets to students. Have them fill out their hypothesis about how far
their airplane will fly.
Placelineg ¥ Yl alAy3 GFLIS 2y GKS FE22N) 2NJ 20KSNBA A
4. Having students work in groups or individually, have each person or group launch an airplane (use
the same airplane for all three trials). After each trial record the distance traveled.
5. Once all three trials are completed, have each group average the three numbers together.

w
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Glider Activity

o

COLLEGE PARK

Ask students t@valuate their resultsDid their airplanes travel as far as they thought they would?
Come together as a class and discuss the range of distgpoa could even plot the results on a
graph). What is similar about the airplanes that travelled the furthest? What is similar about the
airplanes that travelled the shortest distances?

If time allows, modify the weight (with paperclips) and wing shapeaffect the drag) of the
airplanes and see how this changes the distance that each plane can travel.
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COLLEGE PARK

Glider Activity

Name:

College Park Airport is the oldest continually operating airport in the world. You creapsat pirplanes
during your tour of the museum. Now, you will use these airplanes or other paper gliders to measure how
far they can fly, on average. Remember that the four forces of flight are needed to keep an airplane aloft.

INSTRUCTIONS
1. Make a glidex Use the glider you made at the museum, follow the directions on this activity for
constructing a dart glider, or design your own paper airplane
2. Formulate a hypothesis. Predict how far yolidgr will fly in meters and/or
yards.

HYPOTHESIS
| predict that my glider will fly meters/ yards.

3. Test fly your glider. From a set starting point, throw your glider and measure the distance your
glider flew. Record the distance in the appropriate box. Repeat for the additional tests.

HOW FAR MY GLIDER FLEW
Distance in meters/yards

Test 1 Test 2 Test 3
4. Now find the average distance your glider flew in meters/yards. To do this, add the results of all
tests and divide theum by the number of tests.
5. How accurate was your prediction?
Time permitting
Experiment with ballast by attaching a paper clip to the rear of the glider, then to the front of the glider.
You may also bend the wings up or down to see how this taffeght.
Does the ballast your glider fly?

Does it fly father without ballast?
What wing shapeallows your plane to fly the farthest?
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Glider Activity

Basic Dart

Folding Instructions

STEP 2

STEP 3

g -
g -
T
——

11/2in

(4 cm)

112in~"
(4 cm)

STEPS

STERS

COLLEGE PARK

STEP 1

Use a sheet of 81/By-11 inch
paper. Fold the papan half
lengthwise and run thumbnail
along the fold to crease it sharpl
Now, unfold the paper.

STEP 2
Fold down the top corneras
indicated by the arrows.

STEP 3
Fold the two edges toward the
center line, as indicated.

STEP 4

Make a valley fold ihalf.

Turn the plane 90 degrees as
shown in figure of Step 5.

STEP 5
Create a wing crease that begin
at the nose as shown.

STEP 6

Form 3dimensional shape as
shown in figure. The Basic Dart
complete.

Bend up the tailing edge of the
wings for it if it has a tendency
to nosedive.



