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Natural Flight– Bird Wings and Paper Airplanes
Introduction: This lesson plan is r egar ding natur al flight and mechanical flight .
It highlights the similarities and differences between animals, insects and seeds and
airplane wings.
The following lesson plan outlines three main activities and two debriefing activities.
Debriefing activities are designed to conclude the lesson by bringing the main concepts
learned in the other activities together.
Keywords: science, biology, aer onautic,
aerodynamics
Skill Level: 4th-12th grade

This lesson plan is to strengthen the knowledge and use of the design thinking and engineering process , the scientific method and to give students more familiarity with subjects directly related to and peripheral to aeronautics.

If this lesson is being used for an AEL visit, the educator may use activity 1 as a previsit activity and a debriefing activity as a post visit activity and the AEL instructor will
Estimated Time of Mission: 7 hour s
Part 1; 1hr, Part 2; 2-3 hrs, Part 3-1hr, Debrief- conduct one of more of the remaining activities.
Mission Role: Aer onautical Engineer

ing 1-2 hrs.
Prerequisites:
Basic reading and writing skills
Basic math skills; add, subtract, multiply and
divide.
Mission Objectives:
Life Science Standards (National Science
Education Standards)
Structure and function in living systems
Diversity and adaptations of organisms
Physical Science Standards
Motions and forces
Science and Technology Standards
Abilities of technological design
Career: Self Knowledge: skills to interact
positively with others. Educational and Occupational Exploration - Understanding the Relationship between Educational and Career Planning
Mission Supplies: Based on 20 students
Per class (pc) Per student (ps)
# of Items
Item Description
15pc
cardboard box
2 pc
clay, modeling (2 packs)
10 pc
glue
1 pc
lithographs: skeleton of bat
1 pc
lithographs: skeleton of bird
1 pc
lithographs: skeleton of pterosaur
1ps
Meter sticks or other handle
1 pc
Ornithoptor toyScientificOnline.com
2ps
paper, notebook
2 pc
paper, plain
10 pc
ruler
1 ps
scissors
10pc
tape, masking tape (10 per class)
1 pc
weights, split shot fishing weights,

******************************
Mission Background: Part I - Natural History of Flight and Wings
Natural Flight is an act or instance of an animal passing through the air by the use of wings.
Natural flight consists not only of propulsion caused by wing flapping, but also includes aerial
movement that occurs without wing movement such as gliding, and soaring. Of the animals
currently alive on the earth, only birds, bats and insects can fly.
In the past, flying reptiles called pterosaurs could also fly. Other animals that take to the air, e.g.
flying fish, flying frogs, flying snakes, etc. do not have wings and cannot partake in natural
flight. These animals do glide, however.
Since the wing is the principal structure needed for natural flight an investigation of its anatomy
is of interest and quite revealing. A close look at the wings of pterosaurs, birds, bats, and flying
insects reveals that the wings are formed differently in these different animals. The primary
difference is between birds, bats, and pterosaurs versus the insects.
The wings of insects are flattened extensions of the exoskeleton, or shell, that covers the insect
body. The legs are not part of the wing structure.
The wings of birds, bats and pterosaurs, however, are modified forelimbs. Among the birds,
bats and pterosaurs the structure of the wing also differs. The wing of a bird is a highly reduced
forelimb and the digits of the hand are so small that they are not easily recognized. The limb is
covered by membranous skin that is in turn covered by feathers. The wings of bats and pterosaurs are different, because the forelimb is not reduced and the digits of the hand are easily visible. Also they lack feathers.
Bats’ wings consist of large membranous sheets of skin “stretched” over elongated finger and
hand bones. Pterosaurs’ wings were also membranous, but only the “pinky finger” bore the skin
membrane that formed the wings’ blade. The other fingers were not modified.

History of flight in animals
The first animals to fly were insects, which evolved flight over 300 million years ago. For millions of years insects have been the most diverse group of organisms and there are more species
of insects than any other animal group (750,000 described species and counting). Their success

(1 pack)
1 ps
Worksheet: Handout 1
1 ps
Worksheet: Handout 2

Mission Outcomes: The students will
Distinguish between flying, gliding, and soaring
Distinguish between animal wings, i.e. insect,
bird, bat, pterosaur
Describe the history of flight from the first flying insects to pterosaurs, birds, and bats
Define lift, drag, and thrust
Contrast natural flight with manmade flight
using the ornithopter
Measure resistance of air against “board wings”
Describe why people cannot fly like birds
Compare flying animals to human made flying
machines
Indicators of Success: Y outh will be able to:
apply the design thinking and engineering process to other activities
apply the scientific method process to other
activities
Mission Vocabulary:
flying, gliding, soaring, ornithopter, streamlined, polymer, lift, thrust, drag, gravity
Follow up Mission (home activity)
After class, students can review material from
the Vertebrate Flight Exhibit from the University of California’s Museum of Paleontology
website at the following web address:
http://www.ucmp.berkeley.edu/vertebrates/
flight/enter.html

Mission Career Application
Biologist, ornithologist, mammologist, paleontologist, aeronautical engineer, pilot, astronaut
Mission Support References/Resources:
Trinkle, Kim 2011. “Bird Wings and Paper
Planes”
NASA SEMAA. 1999. “Eyes on Earth,
SEMAA Summer Curriculum Grade 8 Day 1”
Giving Back:
Share with someone you know what you have
learned today.
Start a bird club. Refer to Cornell University's
Bird Sleuth K-12. to help.
http://www.birdsleuth.org/bird-club/

is believed to be due to their wings that allow them to exploit diverse habitats. For example,
cockroaches have been on the earth for about 300 million years and their body form is apparently successful because it has remained largely unchanged during that time. The beetles are
almost all winged as adults and they are represented by some 370,000 species. Some insects
are famous for their flying ability. The monarch butterfly migrates from Mexico to North
America during the course of its life cycle. Early in their history, some flying insects grew to
gigantic sizes with wingspans up to 30 inches in width, such as the ancestral dragonflies! The
giant insects are believed to have been driven to extinction by competition with the pterosaurs.
Pterosaurs lived throughout the Mesozoic Era (245-65 million years ago). Fossils of pterosaurs
have been found on all continents except Antarctica. At first pterosaurs were believed to be
distantly related to bats, however it was later discovered that they were more closely related to
crocodiles and dinosaurs. Pterosaurs were probably good fliers and evolved a wing from the
elongated fourth digit of the hand. This is in contrast to the bird wing, which evolved from the
entire forearm, and the bat wing, which uses all the fingers of the hand.
Pterosaurs were the first vertebrates to evolve true flight. Like modern day birds these dinosaur
-like creatures possessed hollow bones to reduce the weight of their skeleton. They had hair on
their bodies to help insulate them and regulate their body temperature. This suggests they were
endothermic, warm blooded, and had powered flight like birds and bats. One species was the
largest flying vertebrate ever to live; it had a wingspan of over 30 feet.
The birds were the next group of vertebrates to fly. Birds are the only living animals on earth
that have feathers and every animal on earth that has feathers is a bird. Other characteristics of
birds include: forelimbs modified into wings, lack of teeth, a bill, a four chambered heart, eggs
with hard shells, and the furculum (wishbone) among others. There are over 9,000 species of
birds worldwide. Their ability to fly has enabled birds to inhabit nearly every part of the Earth from the oceans and frozen polar zones to steaming rain forests and barren deserts.
Birds are incredibly diverse in size, color, and lifestyles. They range in size from the 2.5 inch,
0.08 ounce Bee Hummingbird to the Andean Condor with a 10 foot wingspan. Arctic Terns fly
15 to 20,000 miles each year as they migrate from the Arctic to the Antarctic and back! Other
birds such as ostriches, rheas, emus, kiwis, and penguins are flightless and depend on running,
camouflage, or isolation for protection from predators. Penguins are quite unique; they use
their wings for "flying" under water.
Bats appear in the fossil record only a mere 50 million years ago and they are the most recent
animals to take to the air. They are warm-blooded and like all mammals have bodies covered
in hair. They are relatively unchanged since their first appearance in the fossil record. They
are one of the most successful groups of mammals in terms of species and they have a diversity
of life histories. Most species with poor vision feed on flying insects using echolocation, enabling them to fly in absolute darkness and capture their prey. Some species do not eat insects,
however, and feed on frogs, blood or fruit.
Mission Procedures: Part I - Natural History of Flight and Wings
1. Present the concept of flight. The concept is an object in flight is constantly engaging in a
tug of war between the opposing forces of lift, weight (gravity), thrust and drag. Flight
depends on these forces – whether the lift force is greater than the weight force and whether thrust is greater than drag (friction) forces. Lift and drag are considered aerodynamic
forces because they exist due to the movement of an object (such as a plane) through the
air. The weight pulls down on the plane opposing the lift created by air flowing over the
wing. Thrust is generated by the propeller (engine) and opposes drag caused by
air resistance. During take-off, thrust must counteract drag and lift must counteract the
weight before the plane can become airborne. If a plane or bird flies straight at a constant
speed lift force upwards = weight force downwards (so the plane/bird stays at a constant
height) . If the thrust force forwards = opposing force of drag (so the plane/bird stays at
a constant speed). If the forces are not equal or balanced, the object will speed up, slow
down or change direction towards the greatest force.

2. Engage students by asking them for examples. Use their examples to lead them to the idea of natural flight by animals and
how this differs from other intrusions into the air by living organisms, e.g. floating seeds like a dandelion, winged seeds like a
maple seed, etc.
Discussion Ask the par ticipants what they know of bir d flight? Answers will vary. Use this as an opportunity
to lead this into introduction of wings and the terms flying, gliding and soaring. (Refer to Appendix– Glossary)
Wings- paired appendage that allows flight of animals or rigid structure paired on either side of human built
aircraft to allow for flight.
Flying - the act of moving through the air
Gliding - the act of descending gradually through the air with control. Wing movements do not power it
Soaring - type of controlled flight used by birds that is powered by ascending air currents and results in a circling motion as the animal rises.
3.

Put students into groups; 4 students in 5 groups for example.

4. Ask students to write on poster paper/board (or use an IPAD so they may share over the network) all the types of flying
animals are aware of.

5. Ask them to collectively sort the types into natural groups.
Birds, Insects, Fish, Amphibians, Reptiles and Mammals.
6. Introduce participants to the main groups of flying animals (birds, bats, insects and pterosaurs).
7.

Pass our Handout 1 “Wings of Several Animals” to each student. Also pass out the set of Lithographs (Appendix).

8. Give a brief summary of each type (refer to Mission Part 1 Background. Allow students to provide additional information
of what they know about each type.
9. Compare and contrast each figure in the students’ handout 1
with the other three. Notice as you go from picture to picture that
more information is added from each If we look at pterosaurs in
contrast with the insect, more information may occur when students are given the opportunity to compare the insect to the pterosaurs. The reason is that students will concentrate initially on the
dinosaur’ attributes in comparison to the insect’s attributes and
conversely, when you ask students about the insect’s attributes in
comparison to the pterosaur’s attributes, the students will be more
concentrated on the attributes of the insect.

Credit: https://i.pinimg.com/736x/bf/34/08/
bf3408d7d105cd2a48ae9ca737d11c21--animal-

10. Document step # 9 via poster paper/board, white board, smart
board, or IPAD through shared networking.
Discussion Ask students to think about the following
and decide the most likely outcome:
If humans were to “evolve wings,” would they be more
like a bat or a bird? Chances are if humans were to “evolve
wings” it would be more bat-like . The reasoning that provides the evidence for being more bat like is that
humans and bats are both mammals (birds are not) . The reasoning that human wings would not be bird like
is that feathers are unique to birds not mammals.
Mission Background: Part II - Exploring Flight
(refer to Mission Procedure 1, paragraph 1 for the concept of flight)
A simple definition of force is a push or pull with a specific direction. Weight is a force is a pull and is directed toward the
surface of earth. Weight is based on the object’s mass. An object’s mass is a result of gravity. A simple way to remember the
difference between gravity and weight is that gravity is a universal force that each planetary body has. Earth’s gravity pulls
everything within its magnitude inward and the weight force pulls objects downward.
Flying animals tend to be fairly small and lightweight. Birds and pterosaurs have hollow bones that reduce the weight of their
skeletons. Birds also show some reduction in their organ systems, such as their gonads. Most insects are small and their exo-

skeletons are composed of lightweight polymers reducing their weight.
In order for a winged animal to fly it must generate the force lift to overcome its weight and keep it off the ground. Wings
generate lift and it is a force directed at a right angle or a 90 degree angle to the direction of flight. (further explanation of
what is meant by a force directed at a right angle to the direction of flight will be explored further in Section 2 of AEL Aeronautics Forces of Flight) The feathers of birds capture air and make it possible for the wing to generate lift. Bats and pterosaurs have membranous folds of skin that serve to capture air on the down stroke. Insect wings are often wide and fanlike.
Drag is a force that resists motion. It partly results from the friction of air on the body and wings. Flying animals reduce drag
by streamlining their body shapes.
Thrust is a force generated to overcome drag and propel the flying animal in a given direction. It is generated by powerful
down strokes of the wings.
Mission Procedures: Part II - Exploring Flight
1. Discuss the concepts of weight, lift, drag, and thrust. (refer to Mission Procedure 1, paragraph 1 for the concept of flight)
2. Have the students construct 1 paper glider and at least one set of board wings (see directions below).
Instructions
Option 1: Pair 5 students into a group. Ther e should be a total of 4 groups for a 20 student class. One student
from each group will construct one set of wings using the dimensions below. Participants are to attach the wings to a
meter stick, dow rods or other type of construct that will allow them to adhere the wings to their arms such as yarn,
string, elastic bands, rulers, etc. At the end of the activity each group should have 5 sets of wings and 1 paper glider
each.
1. 1” width by 24” length
2. 2” width by 24” length
3. 4” width by 24” length
4. 12” width by 24” length
5. 24” width by 24” length
Option 2: If ther e ar e not enough students to for m 4 gr oups of 5 students each or if ther e is concer n that par ticipants would not be able to make the different dimension sets of wings as listed above then have the participants
cut out different sizes and /or shapes of cardboard and tape or tie it to meter sticks or anything else that would provide a handle or allow a participant to adhere it to their arms. They will still need to build 1 paper plane each.
If you choose option 2 then make sure you make at least 1 set of the wings or sufficient number of sets for the grouping you decide upon. The wings will use the same dimensions listed above and should be made prior to class as each
group will need it to complete Worksheet 1 “Board Wing Resistance Table”.
Instructions for Paper Glider: Allow students to make their own design. If needed give them an oppor tunity
to research paper plane designs/directions. Origami websites are excellent reference sources. To fly the plane refer to
Handout 2 “How to Throw Paper Airplanes.”
3. Take the wings, paper airplanes and ornithopter(s) outside or other large area such as a gym. Please make sure you build at
least 1 toy model ornithopter prior to class or if available use a pre-made working model. Do not use illustrative pictures for
this activity as it needs to be demonstrated .
4. Demonstrate the Ornithopter toy and if there are models for each group allow students to fly it for themselves.
a. Use small split-shot fishing weight(s) and attach it with modeling clay to the ornithopter.
Discussion
What effect does gluing weights to the belly of the ornithopter have on its flight? Depending on the amount adhered to the toy model, it can prevent it from flying.
How much weight does it take to keep the ornithopter from flying? Depends on the weight/size amount of the
small split shot fishing weight. There are different weight/sizes for split-shot. Generally, .3g-.8g It also de
pends on what toy ornithopter or working model is being used as its weight will also be a factor. Prior to class
test your model with your weights to determine the answer.
5. Show students how to throw a paper airplane, refer back to Handout 2 “How to Throw a Paper Airplane.” Allow each student to field test their own paper airplane 2 or 3 times.

Discussion
Have the participants identify the forces and compare it to the flight of the ornithopter and the paper gliders.
Answers will vary; but, the students’ answers should reflect their observations as compared to or in tandem
with lift, weight, thrust and drag.
Is the ornithopter toy a realistic simulator of bird flight? To some degree as the wings flap up and down allowing
the bird or toy to go up or down (this is called pitch); however, a bird can adjust its wings at various angles
and the toy cannot. Remember to generate lift the force must be directed at a right angle to the direction of
flight.
Also, a bird can turn left or right (this is called yaw). A bird can bank left or right (this is called roll) Refer to
Aerodynamics Section 5 Coordinates regarding surface controls.
Can people make airplanes like an ornithopter? Yes and they have. Check out this funny snippet from a YouTube
video link: https://youtu.be/nLxnmm5cn5M. View the footage from 10:42 to 12:04. The video was first shown
in theatres as a black and white film reel sometime in the 1920’s. It is called Aeronautical Oddities produced
by the U. S. Army Air Corps.
How is an ornithopter similar to a bird,? Answers will vary; but, should include the wings are similar, its weight
is light like a bird, the design of the toy’s body is similar to that of a real bird.
Can the students think of any ways to improve the ornithopter? Answers will vary and should reflect how it could
be designed with different materials or shaped differently. Students should be able to explain what will improve and how it will improve the ornithopter. Student should be able to articulate their reasoning behind the
improvement idea which will most likely be a design change . They will normally give a design idea then when
asked “how does this improve the toy model?” they will normally say because “it will help it fly better.”. Dig
deeper, connect this question back to the underlying concepts: ask, “how will it help it fly better?” Students
will normally will not be able to articulate further, so remind them about the four forces of flight and ask how
their idea affects lift? Affects weight? Affects thrust? Affects drag? Ask the questions separately and give
them time to answer.
What if the plastic wings, also know as its membranes, were replaced with other materials such as cheesecloth or
window/door screen? Neither would fly well due to the holes in the fabric or membrane. In the case of a bird, its
feathers catches the air like the plastic. In the case of a man made object, if there are holes, as with cheese
cloth or window screen, then to much air would escape through and there wouldn’t be opportunity for air to
run across the top side and bottom side of the wing which is also necessary for lift. Refer to Section 2 Forces
of Flight under the subheading of Lift for more detailed information.

6. Explain to students they will use the board wings to simulate flight. Ask them to experiment with the board wings by flapping the wings in various ways/directions. Ask them to pay attention to how the resistance of air against the “board wings”
feels to them physically speaking. Each student in a group should experience the other four wing sets.
Discussion
Ask participants if they can feel the difference in the drag that is imposed on the different sizes and shapes of the
“board wings?” Answers will vary. Most students, with this scenario, will equate drag with lift. Explain that
the amount of drag they felt will be due to the amount of thrust they exerted. This in turn affected lift as their
arms “grew heavy”. Remind them that Weight obstructs lift and Drag obstructs thrust. This is a wonderful
opportunity to explain that this physical activity examples how all four forces work in tandem and the change
in one force results in a change in the other forces. To maintain flight, all forces must be balanced.
After watching the video “Aeronautical Oddities” in the last discussion, why can humans not fly like birds? Biologically speaking, the simple answer is we do not have feathers nor are our bones hollow. Aeronautically speaking, we cannot simply put wings on our backs and fly because even if we did we would not be able to create the
thrust needed for take off of our own accord. Another way to say this is, we cannot flap our arms fast enough
(thrust) to over come the drag (resistance) caused by the shape and size or design of our body. Further, we
cannot overcome lift due to the weight force exerted by our body.
7.

Instruct students to complete the board wing table (Worksheet 1).

8. Explain to students they will average the scores from their board wing table. There is free space at the bottom of the Worksheet to write out calculations.
9. Ask students to work as collaborative groups to create a bar graph of the class results, via poster paper/board, whiteboard,
smart board, or shared network program such as Google Spreadsheet.
10. Optional: Ask students to write a conclusion statement, regarding the class findings. The statement should contain no less
than three sentences and no more than two paragraphs.

Mission Background: Part III - Natural flight vs. Mechanical flight
Humans have always dreamed of flying, but only recently have flight become possible using the help of machines. Obviously, people lack wings making unaided flight impossible. Numerous attempts have been made, however, to construct wings
that would allow people to fly. However, due the weight of our bodies, insufficient musculature, and lack of specialized skeletal support all attempts have failed. The first person to fly did so with a glider. Otto Lilienthal glided to a height of 64 feet
over a distance of ¼ of a mile. Otto unfortunately, crashed and died on one of his attempts at gliding after making nearly
2,500 successful attempts. The first truly successful flying machine was constructed and flown by the Wright brothers on
Dec. 17, 1903.
The aerodynamics of animal flight is more complicated than machine driven human flight. For example, hummingbirds and
helicopters can hover, but this hovering is achieved in a different manner. Hummingbirds flap their wings at a rate of over 52
times per second and is actually flying upward at a rate equal to the force of gravity allowing it to hover. Helicopters use rotors and blades to fly. The function of the main rotor is to lift, propel and control the helicopter.
Animals use muscles to provide thrust through their wings. The wings also produce lift and allow for directional changes.
Airplanes, on the other hand, use engines (propeller or jet) to provide thrust. The wings, which are fixed, provide the lift. The
forces which result in lift are the same for airplanes and birds, i.e. drag and gravity.
Mission Procedures: Part III - Natural Flight vs Mechanical Flight
1. Put students into groups such as 4 students into 5 groups.
2. Ask two of the students per group to create a man-made flying object such as a paper plane and ask the other two to try to
make a naturally occurring equivalent such as a bird, a spider or a flying squirrel. Allow students to conduct internet research.
Origami sights are really helpful in this activity. This activity also allows for the students to have an opportunity to use the
Design Thinking and Engineering Process. Refer to Appendix Design Thinking Process Handout.
3. Once each group has finished their two designs allow students to conduct a field experiment and test it.
Discussion
Allow students to compare and contrast similarities and differences of the natural flight models to the man-made
flight models. Each groups should give one similarity and one difference.
Ask students which object flew better, the natural (animal) model or the mechanical (paper plane) model ? Answers
will vary. Which was easiest to constr uct? Answers will vary. Why? Answers will vary.
Mission Debriefing and/or Assessment
1. Ask “out of all the objects that has been tested in activity 3. How do we know which one flew best?” This is an opportunity
to introduce or re-iterate the scientific method process. Refer to the Appendix Scientific Method Process Handout.
a. Go over each point of the process and have the students give their input as to how to complete each step. Document
through some type of visual medium/media.
b. Regarding the research question, explain that first “we need to determine what makes a an object fly the best”. Explain
that we need to “determine how to rate it”
You can rate it on distance flown, speed, time aloft or how true or straight the object stayed in the flight path
or test all four qualities and average the findings together to determine which object flew the best. Generally
speaking, in paper plane and modelling contests/challenges, the average of all three is how it is determined if
it is designed well.
c. Have students create a science journal to record the process.
d. Place students into groups.
We are wanting the students to understand that a field experiment is no different than a controlled experiment or
some other type of study in that it should be conducted using the Scientific Method. In the study we conducted in Activity 3, there were two major issues and that was the Research Question and the Design of the Experiment.
2. Using the Scientific Method Process Handout as a reference, test the objects made in Part 3 as a controlled experiment for
which they will record the data and refine it into tables and graphs or other figures to include mediums such an interactive
media or presentation software.
Mission Reflection:
Take this opportunity to draw out the youth to make connections with the targeted skills. Answers should indicate an expansion of knowledge gained.

*What were the processes and/or steps you took to complete this activity? Help guide the participants for answers regarding
the design thinking and engineering process and/or the scientific method process
*When learning about the subject how did working in groups help? Help guide youth that collaboration provided more ability
to come up with different ideas on how to complete the activity(ies).
*How did asking questions help you make better decisions. Guide students to answers that asking questions and gathering
information is important if they want to complete a task.
Application:
*Is there anything that you learned today that seemed very important to you.? Answers will vary.
*Have you ever experienced a situation where you could have used what you learned today? Answers will vary.
*Can you think about how what you learned today might be useful at home, school, in sports, clubs, or other activities in social settings, etc.? Answers will vary.

( Glossary, Handouts, Worksheets, Lithographs, etc.)

Appendix

Appendix

Flying - to move thr ough the air
Gliding - the act of descending gr adually thr ough the air with contr ol (wing movements do not
power it)
Soaring - type of contr olled flight used by bir ds that is power ed by ascending air cur r ents and r esults in a circling motion as the animal rises
Ornithopter - a human made flying machine meant to imitate the movements of a bir d
Polymer - a chemical compound consisting of r epeating str uctur al units
Streamlined - contour ed to r educe r esistance to motion and/or str ipped of nonessentials
Lift - a for ce dir ected at a r ight angle to the dir ection of flight
Thrust – it is a force generated to overcome drag and propel the flying animal in a given direction
Drag - is a for ce that r esists motion
Gravity - the for ce that tends to dr aw all bodies in the ear th’s sphere towards the center of the earth

Glossary

Glossary

Wings of Several Animals

Handout 1

Handout 1

Handout 2
Credit:: National Geographic https://media-channel.nationalgeographic.com/media/uploads/photos/content/
photo/2014/08/01/paper-planes-web_1.jpg

Board Wing Resistance Table
Measuring the effects of drag using different sized wings
Rate the resistance felt by the different sized wings. Use the scale below
1
Least Resistance

2

3

4

Fill in the table below with your answers.

Wing size
1” width by 24” length

2” width by 24” length

4” width by 24” length

12” width by 24” length

24” width by 24” length

Resistance Score

5
Most Resistance

Worksheet 1

Worksheet 1

Scientific Method Process

Design Thinking Process

Pterosaur
/ˈtɛrəˌsɔːr, ˈtɛroʊ-/;

By Hugo Salais López - http://blog.illustraciencia.cat/2015/04/pterosaur-flight-adaptations-pteranodon.html, CC BY-SA 3.0, https://
commons.wikimedia.org/w/index.php?curid=45643092

Bat

Credit: http://www.infobarrel.com/media/image/183612_max.jpg

Bird

Credit: Pintrest https://www.pinterest.com/clegg0767/refrence-animals/

Insect

Credit: http://what-when-how.com/insects/wings-insects/

