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Abstract:  The idea of flight, from kites to planes, has intrigued mankind for thousands of years.    
Bio-inspired flight uses the characteristics of bats, birds and insects to improve the function and 
structure of airfoils on airplanes and UAVs (unmanned aerial vehicles).  By teaching students the 
engineering, mathematics and technology behind flight, and exposing them to bio-inspired flight, 
they will be able to improve the design and role of aircraft to be more efficient than is currently 
possible.  Our lessons focus on students working in teams to design model of planes to learn 
about the forces that act on them, completing mathematical problems and exploring the 
technology that can improve the future of flight.  
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LESSON  PLAN,  “INTRODUCTION  TO  FLIGHT,”  FOR  MELISSA 
BURNS 

 
INTRODUCTION:  This is a 19-day unit for 6th graders to introduce them to flight.  Science 
standards that are addressed deal with scientific ways of knowing, science inquiry and science 
and technology.  Some math and technology standards are addressed as well.  Once this unit is 
covered, then students will move into a physical science unit that continues to address concepts 
with forces and motion.   All of the information below pertains to the entire unit, Appendix I 
addresses two specific lessons in the unit. 
 
GOALS AND OBJECTIVES:  

• Explain how technology influences the quality of life 
• Design and build a product or create a solution to a problem given a constraint 
• Explain that a single example can never prove that something is always correct, but 

sometimes a single example can disprove something. 
• Identify ways scientific thinking is helpful in a variety of everyday settings. 
• Describe how the pursuit of scientific knowledge is beneficial for any career and daily 

life. 
• Research how men and women of all countries and cultures have contributed to the 

development of science. 
• Represent and analyze patterns, rules, and functions, using physical materials, graphs and 

charts. 
• Solve simple linear equations and inequalities using physical models, paper and pencil, 

tables and graphs. 
• Read, construct and interpret line graphs, circle graphs, and histograms. 
• Describe how some inventions have evolved by using deliberate and methodical process 

of tests and refinement. 
• Recognize that finding and using more than one source can produce a better product. 
• Identify relevant facts, check fats for accuracy, record appropriate information and create 

an information product to share with others. 
• Evaluate web information 

 
MATERIALS: The following is a list of materials needed for the entire 17 day unit.  Each 
lesson plan template (see below in Appendix 1) specifically lists the materials needed for each 
day. 

• Videos:  Eyewitness Video – Birds  
               Days That Shook the World:  Wright Brothers/Moon Landing  
               Eyewitness Video – Flight  
               Tell Me Why Video – Flight 

• TV and VCR/DVD player 
• Venn diagram handout 
• Computer access (several different times) 
• Timeline handout (part 1 and 2) 
• Calculator Tape 
• Glue  
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• Scissors 
• Meterstick 
• Strips of paper (2” X 8”) 
• Ping Pong Balls 
• String or yarn 
• Straws 
• Ball of clay 
• Handout for Bernoulli’s Principle and Center of Gravity Activities 
• Paper Airplane templates 
• Flight handouts 
• FoilSim handout 
• Guess My Speed handout 
• Calculators 
• Plane kits 

 
INSTUCTIONAL STRATEGY: Whole class discussion, pair work, cooperative group work, 
individual work, PowerPoint, worksheets, presentations   
 
TECHNOLOGY:  internet, power point, TV, VCR/DVD 
 
ASSESSMENT QUESTIONS:  See the two lessons in Appendix I    
 
LEARNER PARTICIPATION/ACTIVITY:  See the two lessons in Appendix I    
 
ESSENTIAL QUESTION and REVIEW: At the end of the unit these are the “big” questions I 
would like my students to be able to answer using Bloom’s Taxonomy: 

1. Compare and contrast a plane built in the early 1900’s (1903-1940) to that of today’s 
planes (2000-2010).  You might want to take into consideration the materials used to 
build planes, the primary purpose for them, the design and characteristics of them, 
etc.  (Application question). 

2. What conclusions can you draw about the weight and lift of a plane compared to the 
drag and fuel costs to fly a plane?  How can engineers work together to make this 
more efficient?  (Analysis question). 

3. What would happen if military aircraft had wings that could morph like bird/bat 
wings?  Draw a picture of what this might look like.  (Synthesis question). 

4. After completing the question above, write a letter to Dr. Kelly Cohen, the Associate 
Professor of Aerospace Engineering at the University of Cincinnati defending your 
design and explain why it should be the prototype for the new line of military planes 
for the Air Force. (Evaluation question)    

 
POSSIBLE CHALLENGES:  Challenges that could arise from this unit is in basically in the 
technology area and will really depend on the school district.  Computer access is needed for 
several days as groups work on their assignments.  Also, the teacher needs to be able to connect a 
computer to a projector to do some of the class computer activities. 
 
ACKNOWLEDGEMENTS:  I’d like to thank the following for helping with this project: 
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      Dr. Kelly Cohen, Associate Professor of Aerospace Engineering 
      Cody Lafountain, Graduate Assistant 
      Curtis Fox, Adjunct Professor 

Andrea Burrows, Ed.D. (ABD), Grant Coordinator 
Dr. Anant Kukreti, Project Director 

This project was funded by the NSF RET Grant Research Experiences for Teachers Site for 
“Sustainable Engineering for Urban Needs: Research Experiences for Middle and High School 
Teachers”.  The Grant ID No. is EEC-0808696.   

 
BIBLIOGRAPHY: The following websites were used and are referenced in the lesson. 

http://www.loc.gov/exhibits/0treasures/wb-timeline.html  (Time line) 

http://www.pbs.org/kcet/chasingthesun/resources/resources_lesson_1.html  (Bernoulli and the 
Center of Gravity) 

http://teams.lacoe.edu/documentation/classrooms/judi/forces/activities/gravity.html (Bernoulli 
and the Center of Gravity) 

http://www.escapadedirect.com/plwigr.html  (Bernoulli and the Center of Gravity) 

http://www.funpaperairplanes.com/Plane%20Downloads.html  (Paper Airplanes) 

http://www.grc.nass.gov/WWW/k-12/Summer_Training/Elementary97/diagramA.html  (Paper 
Airplanes) 

http://www.smithsonianeducation.org/images/educators/lesson_plan/how_things_fly/fly_lesson1
.pdf (Paper Airplanes) 

http://www.grc.nasa.gov/WWW/k-12/airplane/foilsime.html  (Airfoil Activity) 

http://www.grc.nasa.gov/WWW/k-12/problems/Rick_Williamson/LiftRelationships_act.htm 
(Airfoil Activity)    

http://quest.arc.nasa.gov/aero/wright/teachers/wfomanual/math/graph.html  (“Plane” Math) 

http://www.grc.nasa.gov/WWW/k-12/problems/Jim_Naus/TEMPandALTITUDE_act.htm  
(“Plane” Math) 

http://www.planemath.com/  (“Plane” Math) 
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APPENDIX I  
Unit Name: Introduction to Flight  
Lesson Name:  Making Paper Airplanes 
Subject: Science    
Grade Level: 6th grade  
 

1.  Analyze Learners: Overview & Purpose 

• Background:  Days before this lesson is given to the students they would have 
completed several days of the unit titled “Introduction to Flight”.  Students would 
have completed a Venn diagram (see Attachment 1 in Appendix II) comparing and 
contrasting birds and planes and then watched a video titled, Eyewitness Video:  
Birds.  After the video students could add more to their Venn diagram as it was 
discussed as a class.  The next two days would be used for students to work on 
researching and completing a timeline about the history of flight (see Attachment 2 in 
Appendix II).  The next day will be spent watching part of the video called, Days 
That Shook the World: Wright Brothers/Moon Landing.  Homework will be given 
after students watch the video that they can complete with their parents or guardians 
about the Wright Brothers historic flight.  In order to help students understand some 
of the principles of flight and the center of gravity, two days will be spent completing 
activities that students can do with a partner using materials easily found in most 
classrooms (see Attachment 3 in Appendix II).  After those activities are completed 
and discussed, this lesson Making Paper Airplanes would follow. 

• ACS 
o Application: Building models   
o Careers:  Aerospace engineers, Civil engineers, Electrical engineers, 

Electronics engineers, Materials engineers, Mechanical engineers 
o Societal Impact: Students need to understand that science begins with small 

ideas which can result in new designs for everyday things and that these 
designs usually take a long time and several different people from different 
cultures to actually create it. 
     

2. Ohio Education Standards Addressed 
• Explain that there are not fixed procedures for guiding scientific investigations; 

however, the nature of an investigation determines the procedures needed. 
• Choose the appropriate tools or instruments and use relevant safety procedures to 

complete scientific investigations. 
• Distinguish between observation and inference. 
• Describe why it is important to keep clear, thorough and accurate records. 
• Identify ways scientific thinking is helpful in a variety of everyday settings. 

 
3.  Misconceptions 

• Hard throwing causes the plane to go less or spiral to the ground and crash. 
• Nose of the paper airplane has to be weighted. 
• Gravity does not act on planes since it has engines.   
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• The higher up an object is in the air the more air is pushing down on it. 
 

4. Teacher Guide   

• Time Required:  2 days 
• See below for teacher handout/guide 

 
5. Goals and Objectives 

• Students will construct a paper airplane and through trial and error, make it fly 
straight, and glide smoothly. 

• Students will list and explain the four forces needed for things to fly. 
 
6. Materials Needed 

• Paper airplane template and directions  …excellent ideas found at   
                 http://www.funpaperairplanes.com/Plane%20Downloads.html 

• Possible PowerPoint showing how to fold a paper airplane 
• Student handout (each student should get one to complete) 

 
7. Instructional Strategies 

• Partner activity 
 
8. Technology 

• If possible to have a projector hooked up to the computer in the classroom, there is a 
PowerPoint (see Attachment 4 in Appendix II) that takes the students step by step 
folding a paper airplane  

 
9. Procedure 

Day 1: 
•  (10 mins) Pass out the student handout and review with students. 
• (20 mins) Pass out materials per team and allow them time to build the paper airplane 

using the directions (and PowerPoint if possible) provided to them. 
• (20 mins) Go to an open area and hold your paper airplane in your hand. Toss the 

wing gently straight forward.  Observe the flight of the paper airplane and complete 
the student handout. 

• These are common problems and how they can be fixed… if they need help.  Make 
them try to solve the problem first though!!!! 

 
Flight path Correction 

Banks to the right Slightly flatten the right wing tip bend 
Banks to the left Slightly flatten the left wing tip bend 

Stalls or dives to the floor Add a little tape to the top center of the 
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plane 
 
• Allow students to get the hang of flying it…without tearing it up!!!  Stress to them to 

be careful with it because they will need it for lab tomorrow. 
Day 2:   

• (10 mins) Allow students to fly the plane again and review what occurred in yesterday’s 
class. 
THINKING…correct terminology is not important at this time.   

• (10 mins)As you walk around the room, you may need to help the students understand the 
pictures.  They are as follows:   
1. Parachute provides drag and slows the fall 
2. Trampoline provides thrust for a power boost 
3. Walking on the moon is showing that weight (gravity) pulls things down towards 

Earth 
4. Helium filled balloons show lift to overcome gravity 

• (10 mins) In the conclusion, the terms are introduced to the students.  They use those 
terms to label the plane and then write their own definition for what it means. 

• Definitions for the terms, as defined in the lesson,  Look Mom No Wings!,  are as follows: 
• Drag—The resistance caused by the shape of an object and its movement through the 

air. 
• Lift—The upward force created by a difference in air pressure. Moving air creates 

this difference as it moves around an airfoil (e.g., a wing). 
• Thrust—The force developed by a propeller or jet engine that drives an airplane 

through the 
               air.  

• Weight—A measure of the heaviness of an object. 
• (10-15 mins) Discuss activity as a class 

 
10. Essential/Review questions 

• What are the four forces that act on a plane? (knowledge) 
• Explain how these forces act on a plane.  (comprehension) 
• What would happen to your paper airplane if you put a paperclip on the nose?  On the 

tail?  (application) 
• What inferences can you draw about airplanes that people use for travel?  What are 

all of the things that have to be taken into account before the plane can take off? 
(analysis) 

• What would happen if the commercial airlines allowed each customer on the flight to 
bring as much luggage as they’d like?  Explain.  (synthesis) 

• Compare and contrast the flight of a bird with a plane.  Which one is more efficient?  
Why?  (evaluation) 

     
11. Other Resources 

Lesson is adapted from the following sites: 
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• http://www.funpaperairplanes.com/Plane%20Downloads.html 
• http://www.grc.nass.gov/WWW/k-

12/Summer_Training/Elementary97/diagramA.html 
•  http://www.smithsonianeducation.org/images/educators/lesson_plan/how_things_fly/ 

fly_ lesson1.pdf (Look Mom No Wings!) 
Other sites used for this lesson: 

• http://www.huntel.net/rsweetland/science/misconceptions/airAirPress.html 
• http://www.collegegrad.com/careers/proft06.shtml 
 

12. Pre/Post Test Questions: 
Students answer these four questions before the lesson as a true/false pre-test.  After the 
activity, the questions are asked again and students need to defend their answer. 

• Hard throwing causes the plane to go less or spiral to the ground and crash. 
• Nose of the paper airplane has to be weighted. 
• Gravity does not act on planes since it has engines.   
• The higher up an object is in the air the more air is pushing down on it. 

 
13. Student Guide 

• See Attachment 5 Appendix II 
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APPENDIX I (Continued) 
Unit Name: Introduction to Flight  
Lesson Name: FoilSim Activity 
Subject: Science    
Grade Level: 6th grade  
 

1.   Analyze Learners: Overview & Purpose 

• Background:  Students already completed the first lesson in this Appendix, Making 
Paper Airplanes, and the after that was concluded, students watched a video called 
Eyewitness Video: Flight and completed a handout as viewing the video.  The next 
lesson is described in detail below and is called the FoilSim Activity. 

• Following this lesson:  Students complete a 5 day computer activity called Plane 
Math (Attachment 6 in Appendix II).  This lesson incorporates math and more 
technology along with a presentation conducted by each pair of students.  The 
presentation will then allow the class, a whole, to design a plane as described on the 
website used.  One more video will be shown to the students, with a handout to 
complete while viewing the video or follow up questions will be given for 
homework.  To wrap up the unit, smalls groups will work together to build model 
planes in the classroom. 

• ACS 
o Application: Study airfoils, use a FoilSim on the computer   
o Careers: Aerospace engineers, Civil engineers, Electrical engineers, 

Electronics engineers, Materials engineers, Mechanical engineers  
o Societal Impact:  Students need to understand that there are many factors that 

influence if a plane can fly.  As each of these factors change, the others need 
to be changed accordingly. 

 
2.  Ohio Education Standards Addressed 

• Explain how technology influences the quality of life 
• Represent and analyze patterns, rules, and functions, using physical materials, graphs 

and charts. 
• Solve simple linear equations and inequalities using physical models, paper and 

pencil, tables and graphs. 
• Read, construct and interpret line graphs, circle graphs, and histograms 

 
3.   Misconceptions: 

• Planes can fly because they have engines and are piloted by someone. 
• Lifting airfoils are designed to have the upper surface longer than the bottom. 

 
4.  Teacher Guide (with procedures) 

• Time Required:  One class period 
• See below for teacher handout/guide (in procedures)  
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5.  Goals and Objectives 

• Use FoilSim to complete the activity on determining how lift is affected by varying 
parameters on the Airfoil simulation 

• Complete tables, graph the data and derive patterns 
 

6.  Materials Needed 

• Computer access  
• Student Handout 
• Pencil 

 
7.  Instructional Strategies  

• Partner activity 
 
8.  Technology 

• Each student pair will need access to a computer and the Internet 
 
9.  Procedure 

• (5 mins)  Pass out the student handout. 
• (5 mins)  Allow student to work in pairs and point out the websites they will be using 

to find the answers to the questions. 
• (10 mins)  Have them complete part 1 (answers are below in the discussion section) 

of the handout.  Review 
• (20 mins)  Allow students to get onto the website and direct students fill in the data 

for the columns that are blank. 
• (10 mins)  After the data chart is filled in, students can answers the questions at the 

bottom of the handout. 
  

Discussion: 
Part 1 answers:  As the wing moves through the air, the airfoil's shape causes the air moving 
over the wing to travel faster than the air moving under the wing. The slower airflow beneath the 
wing generates more pressure, while the faster airflow above generates less pressure. This 
difference in pressure results in lift.  Lift will vary dynamically depending on the speed an 
aircraft is traveling at. 
 
Part 2 Answers 
1.  0 lbs 
 
2.  Determine lift for each value of angle 
Angle Lift 
0 degrees 0.0 lbs 
2 degrees 6.26 lbs 
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4 degrees 12 lbs 
8 degrees 24 lbs 
16 degrees 49 lbs 
 
3.  Graph this data  

 
 

4.  What is the relationship between angle and lift? By doubling the angle, you double the lift. 
It is a  linear relationship 

 5. Write an equation that will sum up this relationship. Lift = Angle x constant 

6.  Determine lift for the given airspeed 

Airspeed Lift 
25 mph 0.78 lbs 
50 mph 3.13 lbs 
100 mph 12.5 lbs 
200 mph 50 lbs 

7.  Graph this data: 

 

8.  What is the relationship between the airspeed and lift? By doubling the airspeed, you 
quadruple the lift. 

9. Write an equation that will sum up this relationship. Lift = Airspeed squared x constant  
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10.  Essential/Review questions 

• What is lift? (knowledge) 
• In Part 2, question #1, which factor contributed to the fact that the plane had no lift? 

(comprehension) 
• As seen in videos in class, planes have a very high angle of attack when they take off.  

Explain why this is necessary.  (application) 
• Make a Venn diagram to compare and contrast the two graphs you created in this 

activity.  (analysis) 
• What would happen if the angle of attack was a negative number?  Draw a picture to 

show when this might occur and explain what would happen to the lift value. 
(synthesis) 

• Create a table to evaluate how lift corresponds to another one of the given variables, 
and then graph the data.  How does this relate to the first two graphs you created?  
Support your answer with evidence from the graphs and tables.  (evaluation) 

 
11.  Other Resources 

• http://www.furball.warbirdsiii.com/krod/basic-physics.html 

• http://www.grc.nasa.gov/WWW/k-12/airplane/foilsime.html 

• http://www.grc.nasa.gov/WWW/K-12/airplane/wrong1.html 

• Lesson Adapted from:  http://www.grc.nasa.gov/WWW/k- 
12/problems/Rick_Williamson/ LiftRelationships_act.htm 

 
12.  Pre/Post Test Questions: 

Students answer these two questions before the lesson as a true/false pre-test.  After the 
activity, the questions are asked again and students need to defend their answer. 

• Planes can fly because they have engines and are piloted by someone. 
• Lifting airfoils are designed to have the upper surface longer than the bottom. 

 
 

13.  Student Guide 
• See Attachment 7 in Appendix II 

 
 

 



APPENDIX II:  LESSON PLAN TEMPLATE FOR MELISSA BURNS 
Lesson Name: Introduction to Flight  Fellow Name:  Melissa Burns  

Subject: Physical Science    Grade Level: 6th grade      Duration: __________ 
1. Analyze Learners: 

Overview & Purpose (Energy theme) 
• What will be learned and why it is useful. 
• A – Engineering application 
• C – Engineering career connections 
• S – Societal impact 

2. Education Standards Addressed 
 

• KY or OH standards 
• Address 2 to 4 of the STEM components 

 

Select Goals & Objectives 
 

Teacher Guide 12. Student Guide  

Goals (learn/understand) 
And  
Objectives (measurable) 
(Specify skills/information that will be 
learned.) 

      4.       Goals 
SWBAT learn or understand… 
Objectives 
SWBAT construct a paper airplane so that it 
flies straight and glides smoothly. 
SWABT list and explain the four forces 
needed for things to fly. 

3.  Misconceptions about this topic: 
 

Select Instructional 
Strategies – 
 (Give and/or demonstrate 
necessary information) 
 

6.  
Pick as many as needed – add your own: 
• Hands on lesson 
• Activity 

Pick as many as needed – add your own 
• Pair/Share 
• Peer critique 
• Student presentation 

5. Materials Needed 
• Paper 
• Pencil 
• Others 

Utilize Technology 7. 
• Computer 
• Document camera 
• Other 

• Computer 
• Other 

Require Learner 
Participation 
 
Activity 
(Describe the procedure and/or 
independent activity to reinforce this 
lesson) 

8. 
• The procedure for the class is outlined 

here in detail 
• Time for each step is stated  

(e.g., 10 min.) 
• Teacher pieces are highlighted here 

 

• The procedure for the class is outlined 
again here (copied from box on the left) 

• Time for each step is stated (copied from left 
box) 

• Student pieces are highlighted here 

10.  Other Resources 
(e.g. Web addresses, books, etc.) 

Evaluate (Assessment) 
 
(Steps to check for student 
understanding; Evaluate goals and 
Assess objectives) 
 

     9.   
• Essential/Review questions 

are outlined (at least 5 from different levels 
of Bloom’s taxonomy) 

• Pre and Post assessment is 
explained 

• What will the students do? 
• How will they do it? 

 

11. Pre/Post Test 
Questions: 
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13.  Reflection on Lesson: 
    
 
(Note – Supporting documents, 
Poster, and video Tutorial are 
available on this lesson as well.) 

After the lesson is taught: 
• What happened? 
• What did you learn? 
• How would you change your lesson next 

time? 

 
Is this a MIDDLE SCHOOL 
 lesson? _____ 
 
If not, please explain how it could be: 
 
 

 
Is this a HIGH SCHOOL 
lesson? _____ 
 
If not, please explain ho w it could 
be: 

 



APPENDIX III:  See chart below  
 
Activity Days needed  (19) Technology Used? Handout 
Venn diagram 
birds/bats and 
planes 
 
Eyewitness Video:  
Birds 

 
1 day 
 

TV and VCR/DVD  Venn Diagram   
 
 
 
Video handout 
(ordered through RET)   

Make a timeline:  
History of Flight 
 

2 days  Computer use for 
students (in pairs) 

Handout   

Video:  Days That 
Shook the World: 
Wright Brothers / 
Moon Landing DVD 

1 day plus 
homework 

TV and VCR/DVD   
Video handout 
  (ordered through RET)   

Bernoulli’s Principle 
and Center of 
Gravity Activities 

2 days  None  Handout   

Paper Airplanes lab  2 days  PowerPoint  Handout   
Eyewitness Video – 
Flight 

1 day 
 

TV and VCR/DVD  Video handout 
 (ordered through RET)    

FoilSim Activity  1 day...maybe ½ of 
another 

Computer use for 
students (in pairs) 

Handout   

Guest Speaker: 
Dr. Kelly Cohen 
Cody Lafountain 

Part of a day     

Plane Math  2 days plus class 
presentation (2 
days) plus building a 
plane as a class (1 
day)  = 5 days 

Computer use for 
students (per group) 
Teacher computer 
hooked to a 
projector for the 
class to see 

Handout 
 
Presentation/ 
Design    

Video:  Tell Me Why 
Flight 

1 day 
 

TV and VCR/DVD  Video handout 
  (ordered through RET)   

Build planes from 
kits 

3 days  None  Not sure if needed 
(ordered through RET)   

 
 
 
 
 
 
 
 
 
 
 
 



Lesson Attachment 1:  Venn Diagram for Comparison 
 
Student Handout         Name          
           Date       Class   
 

Compare and Contrast Birds and Planes 
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Lesson Attachment 2          Student Handout          Timeline for Flight 
 
Part I.  Below are 24 important events that deal with humans desire to fly.   The years these occurred are 
listed at the bottom of the page.  Your mission is to use the computers and discuss with your team, the 
year that you think these events occurred, and place the date in the space provided.    
 
_____Leonardo da Vinci designs flying machines 
and parachute. 
 
_____Giovanni Borelli, Italian mathematician, 
concludes human muscle is inadequate for 
flight. 
 
_____Montgolfier brothers flew the first 
passengers in a basket suspended below a hot 
air balloon; a duck, a sheep and a rooster 
 
_____Jean‐Pierre Blanchard and John Jeffries 
cross the English Channel by balloon. 
 
_____William Henson's design for aerial steam 
carriage is published. 
 
_____George Cayley's biplane design is 
published. 
 
_____Henri Giffard's steam‐powered airship 
makes first flight. 
 
_____Alphonse Pénaud experiments with 
twisted rubber to power model helicopter. 
 
_____Otto Lilienthal begins successful gliding 
experiments. 
 
_____Orville and Wilbur Wright make first 
powered, sustained, and controlled flight in a 
heavier‐than‐air flying machine. 
 
_____Louis Bleriot, French aviator, makes first 
airplane crossing of English Channel. 
 
_____Charles A. Lindbergh completes first solo, 
nonstop trans‐Atlantic flight. 
 
_____Frank Whittle, British inventor, invents 
the jet engine. 

 
_____Amelia Earhart is the first woman to fly a 
solo non‐stop trans‐Atlantic flight. 
 
_____A modern airliner, Boeing 247, flies for 
the first time. 
 
_____Germany's Heinkel 178 is the first fully 
jet‐propelled aircraft to fly 
 
_____Charles E. Yeager pilots Bell X‐1‐‐the first 
aircraft to exceed the speed of sound in level 
flight. 
 
_____Soviet Union launches first man‐made 
earth satellite, Sputnik 1. 
      
_____Luna 2 becomes first craft to impact the 
moon. 
 
_____Soviet cosmonaut, Yuri Gagarin, is the 
first man in space. 
 
_____John H. Glenn, Jr., is the first American to 
orbit the earth. 
 
_____U.S. astronauts Neil A. Armstrong and 
Edwin E. Aldrin, Jr., are the first to walk on the 
moon. 
 
_____U.S. launches the first reusable 
spacecraft, the Columbia shuttle. 
 
_____First crew arrives to take up residence in 
the International Space Station. 
 
1680       1852       1903       1939      2000      1947 
 
1843       1959       1962       1891      1783      1957 
  
1930       1843       1909       1785      1969      1981 
 

1933       1961       1870       1927      1932     1485



Part II.  Go to the materials station and get a piece of calculator tape for your group that is 3 meters 
long.  Make a time line using the information you have been given and dates you gathered from the 
computer.   Carefully cut out the pictures below and paste them on your timeline where they belong.  
 

         
Wright Brothers        da Vinci’s flying machine      Crossing the English  

Channel in a balloon 

        
Charles Lindbergh        Amelia Earhart      Boeing 247 

         
Charles Yeager        Sputnik I       Yuri Gagarin  

           
John Glenn      Moon landing        Space Station 
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Lesson Attachment 3    Student Handout   Name      
                 Partner      
                 Date    Bell    
 

Paper Airplanes 
 

Directions:  With your partner, follow the directions given to complete the paper airplane.  We 
will be going outside to fly these so while waiting for other teams to finish, please clean up your 
lab area and get materials needed to take outside.  
 
Safety Issues:   

• None 
 
Materials per team: 
 In the classroom – directions, template, lab 
 To take outside – clipboard, lab, pencil 
 
Procedures:  Once made…DO NOT fly your plane in the classroom!! 

1. Follow the directions and use the template to make your paper airplane. 
2. Place your names on one side of the plane and the plane name on the other side of the 

plane. 
3. Prepare to go outside (get a clip board, take your lab handout, pencil and plane) 

 
Flying the Paper Airplane: 

1.  In an open area, hold the plane in your hand. 
2. Toss the plane gently straight forward.   
3. Observe the flight and record your observations below. 
4. It may be necessary to make adjustments.  Record 3 test flights below.  Remember, the 

goal is that the plane flies straight and glides smoothly!! 
 
 
 
 
 
Observation Chart: 
 Trial What happened?  How will you change it? 
Trial 1 
 
 
 
 

 

 Trial What happened?  How will you change it? 
Trial 2 
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Trial 3 
 
 
 
 
 

 

 
 
You must record observations of 3 flights.  If it is not flying straight and gliding smoothly after 
these three tries, you may seek help from your teacher or another group!!! 
 
Think it Through With Your Partner: 
 

1.  What forces acted upon the plane?         
 

2.  Where did those forces come from?           
 

3.  Why did the plane slow down and eventually stop flying?       
 

              
 

4.  What could you do to your plane to make it go further?      
 
                             

 
5. What could you do to your plane to make its flight shorter?     

 
                           
 
Using the information you just wrote about, look at the following pictures and explain (in at least 
two sentences)  how you might be able to use each idea to “hang in the air” for a longer amount 
of time. 
 

1.   
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2.  
 
 
 

3.     
 
 

4.   
 
 
Conclusion:  There are 4 forces that work together in order to make things fly.  Those terms are 
drag, lift,  thrust , and weight.  Label the plane below showing how those forces work and 
then, WRITE YOUR OWN PERSONAL DEFINITION for what that word means. 
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Lesson Attachment 5:  PowerPoint Presentation for Making Paper Planes 
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Lesson Attachment 6:     Student handout     Name      
                  Date    Bell   
 

“Plane” Math 
 

After completing the FoilSim activity, you should have reached the conclusion that by changing 
any part of the plane requires more lift to get it into the air.  And as lift increases, so does drag.  
This means the plane needs more powerful engines and more fuel for flight. 
 
You will use information about four forces to make a decision about whether or not an airplane 
is (theoretically!) able to fly.   Adapted from: 
http://quest.arc.nasa.gov/aero/wright/teachers/wfomanual/math/graph.html 
Examine the graph below. Notice that lift is "up toward the top of the paper", weight is "down 
toward the bottom of the paper", thrust is "forward toward the right of the paper" and drag is 
"back toward the left of the paper". 

 
Using the information below, follow the steps and plot your points on the graph above. 
 
Weight:  3 units  Lift:  7 units  Drag:  2 units  Thrust:  5 units 
 
Step 
1: Start at the origin and count down three squares (for Weight). Plot a small dot. 

Step 
2: 

From that small dot (do not start again from the origin!) count up seven squares (for Lift). 
Plot another small dot. 

Step 
3: 

From that small dot (do not start again from the origin!) count to the left two squares (for 
Drag). Plot another dot. 
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Step 
4: 

From that small dot (do not start again from the origin!) count to the right 5 squares (for 
Thrust). Plot a large dot. This is the representation of the net force. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Determine whether or not the airplane is flyable. If the net force is plotted in the upper right 
quadrant, the airplane is flyable.  
If the net force is plotted in the upper left quadrant, the airplane is not flyable - it has too 
much drag.  
If the net force is plotted in the lower left quadrant, the airplane is not flyable - it has too 
much drag and weight.  
If the net force is plotted in the lower right quadrant, the airplane is not flyable - it has too 
much weight.  
 
Is the plane flyable?  Why or why not? ____________________________________ 
 
Now try these examples: 
 
Example 1:  

After you plot the net force, make a decision about whether or not the airplane is flyable. 
Weight 4 units 
Lift 10 units
Drag 2 units 
Thrust 10 units 
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Question 1:  This plane is  /  is not flyable. 
Question 2:  If it is not, tell what force or forces are too great for the airplane to fly. 
 
 
Example 2: 
After you plot the net force, make a decision about whether or not the airplane is flyable. 

Weight 8 units
Lift 4 units
Drag 6 units
Thrust 4 units 

 
Question 1: This plane is / is not flyable. 
Question 2: If it is not, tell what force or forces are too great for the airplane to fly.
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Now let’s change our altitude and look at other factors of flying!!  
 
As a class we are going to use the web site 
http://www.grc.nasa.gov/WWW/k-12/problems/Jim_Naus/TEMPandALTITUDE_act.htm 
 
Using this chart we will input the listed altitudes and record the corresponding temperature 
output from FoilSim.   Change the units to metric.  You will use this information to answer the 
questions asked below. 
 

Altitude Temperature 
0   

100   
200   
300   
400   
500   

1,000   
1,500   
2,000   
3,000   
4,000   
5,000   
6,000   
10,000   
15,000   

 
Using your chart with the collected data answer the questions below.  

  
1. Temperature goes up with increased altitude. True or False?  

2. What is the temperature change from 0 meters to 15,000 meters of altitude? 

3. What is the change in temperature from 0 to 500 meters in altitude? 

4. How much colder (in degrees Celsius) is it at 1,000 meters than at 100 meters in altitude? 

5. The change in temperature from 0 to 1,000 meters is 7 degrees Celsius. What is the change in 
temperature per meter of altitude? 
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6. What is the temperature change per meter of altitude from 500 meters to 1,000 meters of 
altitude? 

7. What is the temperature change per meter of altitude from 1,000 meters to 1,500 meters of 
altitude? 

8. The rate of change per meter of altitude between 500 and 1,000 meters is less than the rate of 
change between 1,000 and 1,500 meters of altitude change. True or False 

9.  Are there any problems that could arise flying at those heights? 
 
For the rest of the activities, you will need to have computer access.  You and your partner need 
to go to the following web-site   http://www.planemath.com/   and click on Planemath 
Enterprises. 
 
All teams will complete “Floor 1”…Forces of Flight.  
As a class we will complete Floor 2 and 3 together …so that we will be able to design a plane!!  
(Pay close attention because your team will present one tomorrow!!!) 
 
Your team will be assigned a task which you will complete and then you will teach the class 
about your task and what you learned.  Use the bottom of this page (and other paper if necessary 
to take notes!) 
   
Your task is to complete and teach the class about Floor      . 
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Lesson Attachment 7:    Student Handout     Name      
                   Partner Name     
                   Date     Class   

 
FoilSim Activity 

 
Part 1:  Directions:  Look at the following diagram of an airfoil.   

 
Using the picture above and the words in the word bank, complete the explanation below. 
 
 
 
 
As the     moves through the   , the airfoil's shape causes the air moving  
    the wing to travel faster than the air moving    the wing. The  
    airflow beneath the wing generates    pressure, while the       
airflow above generates    pressure. This difference in pressure results in         .   
Lift will vary dynamically depending on the     an aircraft is traveling at. 
 
Part 2:  With your partner, go to the following site and complete the questions below. 

 
http://www.grc.nasa.gov/WWW/k-12/airplane/foilsime.html 

 

Set the following parameters in the FoilSim: 

Airspeed: 100 mph 
Altitude: 0 ft 
Angle: 0.0 degrees   1.  What is the value of lift with these parameters? 
Thickness: 12.5% 
Camber: 0.0 
Area: 1 sq ft  

 

wing  air          over    under        speed      
more  faster  less      slower        lift  
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2. Determine the Lift value for each of the prescribed Angle levels, while keeping the other 
values the same.  

Angle Lift (lb.) 
0 degrees __________________ 
2 degrees __________________ 
4 degrees __________________ 
8 degrees __________________ 
16 degrees ___________________ 

3. Graph the values for Angle and Lift. (Place the Angle on the y-axis and the Lift on the x-axis.) 
  

 
 
4. What is the relationship between the Angle and the Lift? 
 
5. Write an equation that will sum up this relationship. 
 
6. Using FoilSim, and keeping the angle set at 4 degrees, determine the Lift values for the 
following Airspeeds. 

Airspeed Lift (lb.) 
25 mph _____________________ 
50 mph _____________________ 
100 mph _____________________ 

200 mph _____________________ 
 

 
7.  Plot the values for Airspeed and the corresponding Lift levels. 
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8. What is the relationship between the Airspeed and the Lift? 
 
9. Write an equation that will sum up this relationship. 
 
Extra Activity:  Complete on a separate sheet of notebook paper. 
a. Using FoilSim, manipulate the values for all the different variables until you get the highest 
lift value possible on this particular simulation.   
 
b. Make a table for the different ways you changed a variable (be sure to include labels)? 
 
c. What do you think will be the possible result if this lift was applied to a real plane? 
  
Adapted from:  http://www.grc.nasa.gov/WWW/k-
12/problems/Rick_Williamson/LiftRelationships_act.htm 
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LESSON PLAN FOR AMY JAMESON 
 
LESSON OVERVIEW:  This lesson is designed to reinforce the concept that the design of a 
complex system, such as an aircraft, is an undertaking which requires teamwork and expertise to 
solve problems.  Students will need to use all information learned as part of the unit in this 
culminating lesson.  All pertinent facts and relationships from the unit will be required to identify 
and find evidence of the engineering used to solve the problems of designing an aircraft. 
     Students will have spent approximately two weeks studying the forces on a plane, the causes 
of lift and drag, solving mathematical problems using the aerodynamic equations for lift, lift 
coefficient, thin airfoils, and trimming a plane.  They will also have done a lab involving making 
a paper tube fly, and they will have used the FoilSimII program that is a simulated wind tunnel 
with readouts for lift as a function of chord length.   
 
GOALS AND OBJECTIVES:  The goal of the lesson is that students will develop an 
appreciation for problem solving in the engineering model of research.   Students will identify 8-
10 of the engineering problems that had to be solved in a particular part of the Wright Flyer 
aircraft.  (i.e. landing gear, wing design.etc.) research the aircraft model to get information on the 
specific parts they are studying, such as coefficients, material strengths, stresses…), and in 
groups of 3-4, find evidence of the engineering that solved the identified problems, and describe 
the kind of teamwork is required by engineers in the field. The groups will present their findings 
to class in a coherent and understandable way using visual aids they have prepared, in the form if 
either power point presentations or window movie maker. 
 
MATERIALS:  6 copies of the Wright flyer diagram on 11x17 paper , scissors, notes on this 
unit so far, any materials (of students’ choosing) from lab that could help students model or test 
specific physical phenomena (i.e. spring scales, metal samples, or wheels), Wright flyer 3-D 
model, Book “ Airplane: How Ideas Gave Us Wings”. 
 
INSTUCTIONAL STRATEGY:  Group work, students evaluate the findings of each group and 
evaluate each group’s presentation content and style. Students will be given the rubric in advance 
in order to better meet the requirements of this lesson. 
 
TECHNOLOGY:  We will use classroom computers, projector, power point, windows movie 
maker for this lesson.  
 
ASSESSMENT QUESTIONS:   (pre-post)   

1) How do engineers approach the design of an aircraft? 
2) What specific information in necessary about flight in order to engineer an aircraft? 
3) How do engineers deal with time, workload and resource constraints? 
4) What changes would your team have made to the design of the Wright Flyer if you were 

there with the Wright Brothers in 1903? 
5)  
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LEARNER PARTICIPATION/ACTIVITY 
 
Day 1 and 2 
Write the following questions on the board: 

As you look at this diagram, how many problems/challenges can you identify that the Wright 
brothers had to overcome in designing this plane? 

 
What evidence do you see of engineering here? 

 
How many trials do you think it took to get your part of the plane to function properly? 

 
1) Put up a diagram of the Wright flyer (“Kitty Hawk”) on the projector.  Introduce the 

activity with essential questions*.  ~5 min 
Spend some time talking about how engineers work in teams to pool ideas, check one 
another’s work, and divide work load. 

2)  Student groups will each choose and cut out an area from the photocopied Wright flyer 
diagrams supplied.  ~5 min 

3) Each group is to identify as many challenges (problems) as possible for their chosen 
section of the Flyer.  Describe them, and identify evidence of engineering used to solve 
the problem.  Use any materials in the lab to test ideas, and use the computers to do any 
research on aerospace engineering/flight design or on the “Kitty Hawk”.  Each group 
will present findings of analysis to the class, which requires at least one visual aid. ~35 
min-remainder of class time.  (NOTE: If groups need/wish extended time for this, they 
may have a additional class period)  Students will be given a copy of the evaluation 
rubric on day 1 in order to be better prepared. 

 
Day 3 

1) 1) Allow ~5 min for student groups to organize their presentations.   
2) Each group presents their findings to the class.  All class members in the “audience” 

are asked to fill out the evaluation sheet** for each groups’ presentation. 
 
ESSENTIAL QUESTION AND REVIEW: 

1) How do engineers approach the design of an aircraft? 
2) What specific information in necessary about flight in order to engineer an aircraft? 
3) How do engineers deal with time, workload and resource constraints? 
4) What changes would your team have made to the design of the Wright Flyer if you were 

there with the Wright Brothers in 1903? 
 

POSSIBLE CHALLENGES:  Students may be frustrated and give up, or decide to rely on a 
few people to carry the larger group.  Another possible challenge is lack of experience in 
engineering type exercises.  Lastly, having enough computers and the availability of the 
windows movie maker will be difficult as our school technology is sparsely funded. 
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APPENDIX I: LESSON  PLAN,  “ENGINEERING  AN  AIRCRAFT,”  TEMPLATE  FOR  AMY  JAMESON 

Lesson Name:                                              Fellow Name: Amy  Jameson 
 

Subject:       PHYSICS        Grade Level: __12________ Duration:  
15. Analyze Learners: 
Overview & Purpose (Energy theme) 

• What will be learned and why it is useful. 
• A – Engineering application 
• C – Engineering career connections 
• S – Societal impact 

16. Education Standards Addressed 
 

• KY or OH standards 
• Address 2 to 4 of the STEM components 

 

Select Goals & Objectives 
 

Teacher Guide Student Guide  

Goals (learn/understand) 
And  
Objectives (measurable) 
(Specify skills/information that will be 
learned.) 

1.  Goals 
SWBAT learn or understand… 

• Objectives 
SWBAT describe, list, etc… 
(2-3 levels of Bloom’s taxonomy) 

7.Misconceptions about this topic: 
 

Select Instructional 
Strategies – 
 (Give and/or demonstrate 
necessary information) 
 

2. Pick as many as needed - add your own: 
• Direct instruction 
• Inquiry lesson 
• Hands on lesson 
• Activity 

8.   Pick as many as needed – add your own 
• Pair/Share 
• Peer critique 
• Student presentation 

12. Materials Needed 
• Paper 
• Pencil 
• Others 

Utilize Technology 3. Computer 
• Document camera 
• Other 

9.  Computer 
• Other 

13. Other Resources 
(e.g. Web addresses, books, etc.) 
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Require Learner 
Participation 
 
Activity 
(Describe the procedure and/or 
independent activity to reinforce this 
lesson) 

4. The procedure for the class is outlined 
here in detail 

• Time for each step is stated  
(e.g., 10 min.) 

• Teacher pieces are highlighted here 
 

10. The procedure for the class is outlined 
again here (copied from box on the left) 

• Time for each step is stated (copied from left 
box) 

• Student pieces are highlighted here 

Evaluate (Assessment) 
 
(Steps to check for student 
understanding; Evaluate goals and 
Assess objectives) 
 

5. Essential/Review questions 
are outlined (at least 5 from different levels 
of Bloom’s taxonomy) 

11.   Pre and Post assessment is      
               explained 

• What will the students do? 
• How will they do it? 

 

14.Pre/Post Test 
Questions: 
 

 

Reflection on Lesson: 
 
(Note – Supporting documents, 
Poster, and video Tutorial are 
available on this lesson as well.) 

6. After the lesson is taught: 
• What happened? 
• What did you learn? 
• How would you change your lesson next 

time? 

 
Is this a MIDDLE SCHOOL 
 lesson? _____ 
 
If not, please explain how it could be: 
 
 

 
Is this a HIGH SCHOOL 
lesson? _____ 
 
If not, please explain ho w it could 
be: 

 



APPENDIX II:  RET  LESSON  PLAN 
 
Lesson Name:  Engineering an Aircraft     Instructor:  Amy R Jameson 
Subject:  Physics    Grade Level:  12    Duration: 3 (47 min.) class periods 
                                                                                                                                                    
 
15. Overview and Purpose: Application:  use problem solving and analysis skill in a real world 

situation 
 

Careers:  pilot, engineer (aerospace, electrical, mechanical, 
materials) physicist, chemist, electrician 

 
Society:  Improvements in technology involved in aircraft design 
allow for safer, quieter air travel, improved fuel efficiency, lower 
costs, and lower environmental impact from air travel 

 
16. Standards:   

Physical Science grade 12  
D. Apply principles of forces and motion to mathematically analyze, describe and predict 
the net effects on objects or systems.  E. Summarize the historical development of 
scientific theories and ideas within the study of physical sciences. A. Explain the ways in 
which the processes of technological design respond to the needs of society.  

 
Science and Technology grade 9-10   

B. Explain that science and technology are interdependent; each drives the other.    
 

Grade 11 & 12:   
A. Predict how human choices today will determine the quality and quantity of life on 
Earth. 

 
Scientific Ways of Knowing grade 12 

A. Explain how scientific evidence is used to develop and revise scientific predictions, 
ideas or theories. B. Explain how ethical considerations shape scientific endeavors. C. 
Explain how societal issues and considerations affect the progress of science and 
technology. 

 
1. Goals: Students will identify the engineering problems and solutions on the Wright Flyer.  

Extension possible for comparing older designs to new ones with improved technology 
applied.  

 
7. Student Misconceptions:  Students tend to believe that engineers work alone, and that they 

work in lab settings.  Even in middle-school, students typically do not distinguish between an 
engineering model of experimentation, where the goal is to produce a desirable outcome, and 
the scientific model of experimentation, where the goal is to understand the relation between 
causes and effects 
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1. Objectives: 
 

1) Students will identify 8-10 of the engineering problems that had to be solved in a 
particular part of the Wright Flyer aircraft.  (i.e. landing gear, wing design.etc.) 

2) Students will research the aircraft model to get information on the specific parts they 
are studying, such as coefficients, material strengths, stresses…) 

3) In groups of 3-4, they will find evidence of the engineering that solved the identified 
problems, and describe the kind of teamwork is required by engineers in the field. 

4) Groups will present their findings to class in a coherent and understandable way using 
visual aids they have prepared. 

 
2. &8. Strategies:  Group activity, student presentations, research 
 
12. Materials: 4 copies of the Wright flyer diagram on 11x17 paper , scissors, notes on this unit 

so far, any materials (of students choosing) from lab that could help students model or test 
specific physical phenomena (i.e. spring scales, metal samples, or wheels).     

 
13. Wright flyer 3-D model, Book “ Airplane: how Ideas Gave Us Wings” 
 
3. Technology Utilized:  9 classroom computers, projector, power point 
 
4. Activity day 1 & 2:   
 

1) Put up a diagram of the Wright flyer (“Kitty Hawk”) on the projector.  Introduce the 
activity with essential questions*.  ~5 min 

2) Spend some time talking about how engineers work in teams to pool ideas, check one 
another’s work, and divide work load. 

3)  Student groups will each choose and cut out an area from the photocopied Wright 
flyer diagrams supplied.  ~5 min 

4) Each group is to identify as many challenges (problems) as possible for their chosen 
section of the Flyer.  Describe them, and identify evidence of engineering used to 
solve the problem.  Use any materials in the lab to test ideas, and use the computers to 
do any research on aerospace engineering/flight design or on the “Kitty Hawk”.  Each 
group will present findings of analysis to the class, which requires at least one visual 
aid. ~35 min-remainder of class time.  (NOTE: If groups need/wish extended time for 
this, they may have a additional class period)  Students will be given a copy of the 
evaluation rubric on day 1 in order to be better prepared. 

 
Activity day 3 

 
3) Allow ~5 min for student groups to organize their presentations.   
4) Each group presents their findings to the class.  All class members in the “audience” 

are asked to fill out the evaluation sheet** for each groups’ presentation. 
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5. *Essential Questions: 
1) As you look at this diagram, how many problems/challenges can you identify that the 

Wright brothers had to overcome in designing this plane? 
2) What evidence do you see of engineering here? 
3) How many trials do you think it took to get your part of the plane to function 

properly? 
 
11. Evaluation: 
 

Visual check of students work periodically with evidence of student-student discourse.  
Rubric for group presentation scores. **see rubric sheet  and in depth answers to the 
following: 

 
1) How do engineers approach the design of an aircraft? 
2) What specific information in necessary about flight in order to engineer an aircraft? 
3) How do engineers deal with time, workload and resource constraints? 
4) What changes would your team have made to the design of the Wright Flyer if you 

were there with the Wright Brothers in 1903? 

 
6. Reflections  to be determined after lesson 
 
10. Student Procedure: 
 

A. Look closely at the structure of the plane in this picture. 
 
1) As you look at this diagram, how many problems/challenges can you identify that the 

Wright brothers had to overcome in designing this plane? 
2) What evidence do you see of engineering here?  How do engineers work together to 

solve problems? 
3) How many trials do you think it took to get your part of the plane to function 

properly? 
 

B. Today you will work in groups of 3-4 to try to find as many problems as you can for a 
particular part of the Wright Flyer (aka Kitty Hawk).  Your team will choose an area of 
the plane and cut it out of one of the large copies of the plane.  There is a book to use as a 
reference, in addition to the internet.  You are welcome to use any materials from the 
Physics drawers in the room to work with as well.  For example, if your part of the plane 
has a wheel part, you may use a wheel to make observations and tests.   

 
C. Your group must make a power point or windows movie maker video that shows the 

problems you identified. The more problems you find, the more points you  receive.  You 
will present your videos to the class  2 days from  
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11. & 14.  Rubric Sheet for ‘Engineering a Plane’     
 

Group names___________________________ 
Area of plane examined ______________________________________ 
Total of 60 possible points  in lab category___________________________ 

 
                                                                                                                                                             
__________________________ 
Number of “problems” identified by this group (circle one)  10 points possible 
 
1-2                 3-4                  5-6                 7-8                   9-10                 more!     
 
Quality of descriptions of problems (circle one)   10 points possible  
 
I’m still fuzzy    It was clear but not very detailed    It was easy to understand them  
 
 
Overall Quality of examples of evidence of engineering found: (circle one)  10 points possible 
 
1            2               3              4              5              6             7             8            9             10 
 
 
Power point or Video: circle only one please   10 points possible 
 
Number of slides or minutes of video           4                      5-6                     7-8                      9-10 
 
Quality of slides or video visuals-( clear and easy to understand?)   10 points possible 
 
I had a hard time following  made sense to me   was very good   was excellent 
 
Quality of  explanation of slides or from video:  10 points possible 
 
I had a hard time following  made sense to me   was very good   was excellent 
 
Comments for this groups’ presentation:  (be honest, but constructive) 
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Lesson Attachment 1:  Student Handout 
Physics Study List for Flight 

 
1) Identify the 4 forces on a plane and describe where these 

vectors act on the body of the aircraft. 
 

2) Resolve the aerodynamic force on a diagram into its lift and drag 
vectors. 

 
3) Describe the origins of the 4 forces, and how to produce them. 

 
4) Explain lift and how Bernoulli’s principle creates lift. 

5) Describe the concepts of center of gravity and center of 
pressure, and relate these to trimming the plane in flight. 

 
6) Calculate unknowns in correct units from given information in       

trimmed aircraft equations. 
 

7) Experimentally vary the amount of lift and drag on an object in 
fight in order to observe the effects of those changes on the 
flight path of the aircraft. 

 
8) Define and calculate the lift coefficient on an airfoil. 

 
9) Use correct formulas for the solution of unknowns by correctly 

identifying quantities by their units. 

 
10) Correctly identify engineering problems and evidence of 

engineering solutions on a diagram of the Wright Flyer. 
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APPENDIX III  Lesson Plan Development Schedule –Time Schedule for each Lesson 
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