
 
 
 
 
 

 
Summary/Purpose: The purpose of this activity is to simulate bird flight using model paper planes.  
Students will be able to differentiate between high and low aspect ratios and determine flight patterns by 
measuring the wingspan and length of flying objects. 
 
Grade Level: 3rd – 5th; 6th – 8th  
 
Time: 45 minutes 
  
Standards: 
Next Generation Science Standards 

• ETS1 – Engineering Design 
o 3-5-ETS1-3: Plan and carry out fair tests in which variables are controlled and failure 

points are considered to identify aspects of a model or prototype that can be improved. 
o MS-ETS1-2: Evaluate competing design solutions using a systematic process to 

determine how well they meet the criteria and constraints of the problem. 
• Disciplinary Core Ideas 

o ETS1.B: Developing Possible Solutions 

Common Core State Standards, Mathematics 
• CCSS.Math.Practice.MP5: Use appropriate tools strategically. 

Materials:  
Provided in the Bird Kit: 

• Flights of Fancy student worksheets (3rd – 5th and 6th – 8th worksheets are provided) 
• Instructions for folding paper planes 
• Samples of completed planes 
• Pictures of flying birds 
• Measuring tape 
• Wing Types mounting 

Not provided in the Bird Kit: 
• Stop watch 
• 8 ½ x 11 paper (3 sheets per two-person group) 
• Meter sticks 

 
Objectives: Students will: 

• work in pairs to measure and record the wingspan of three model paper planes using measuring tools 
• work in groups of two to launch model planes and calculate and record the average distance, time, and 

speed using appropriate units of three trials for each model plane. 
• work in pairs to interpret data and predict how a third model paper plane’s average distance, time, and 

speed will compare to the first and second model paper planes. 
• discuss in a large group about the implications of wingspan on a flying object’s distance, time, and speed. 

Procedure: 

FLIGHTS OF FANCY 
How Wing Shape Affects Flight 



Introduction • Introduce students to aspect ratios.  Students can watch a 
video of a plane.  Additionally, students can imagine a raptor 
circling above the interstate.  If you wish to measure the 
exact aspect ratio for each plane, then the instructions are as 
follows: 

o Set each paper plane on a duplicating machine.  Make 
a copy.  Be careful to not flatten the paper plane. 

o Cut and weigh the image of the plane. 

o Cut a 10 cm x 10 cm square from the same paper as 
the plane and weigh it. 

o Calculate the wing area of the plane using the weight 
of paper equivalent to 100 cm2. 

o Calculate the aspect ratio according to the following 
equation: 

 Aspect ratio = (Wingspan)2/(Wing Area) 

o Each model paper plane has the following aspect 
ratios: 

 Model #1 = 0.89 

• Wing area is 162.0 cm2. 

 Model #2 = 1.68 

• Wing area is 215.2 cm2. 

 Model #3 = 1.58 

• Wing area is 122.8 cm2. 

• Separate students into groups of two. 

Body  
• Explain to students how to fold paper planes using the 

instructions provided in the kit.  Additionally, students who 
are visual learners can use samples of completed planes to 
fold their paper into the correct shape. 

• Review instructions on the Flights of Fancy worksheets.  
Discuss with students how to collect data for distance, time, 
and speed. 



• Each group of students should fold and fly two planes 
following Models #1 and #2.  Third through fifth grade 
students should name the model planes record observations 
after flying the two model planes several times. 

• Each group will measure the length of the airplane and its 
wingspan to calculate a width to length ratio.  Students will 
record these values on the Flights of Fancy worksheets. 

• Provide time for sixth through eighth grade students to 
practice a smooth, consistent launch of paper planes to help 
improve their results. 

• After sixth through eighth grade students practice paper plane 
launches, one student in each group will launch the first 
paper plane.  The student’s partner will measure the time 
(seconds) the plane stays in the air, the distance (meters) the 
plane flies, and the speed (distance/time) of the plane.  Data 
will be collected using the Flights of Fancy worksheets.  
Measurements should only be taken for flights that are 
relatively straight.  Each plane will be launched three times 
and trials will be averaged.  Repeat this step with the second 
paper plane. 

• Each group should fold a third paper plane following Model 
#3.  Students will measure the length and wingspan of the 
paper plane and record these values on the Flights of Fancy 
worksheets. 

• Prior to launching the third paper plane, sixth through eighth 
grade students will compare the wingspan to length ratio of 
the third paper plane to the first and second paper planes.   

• Students will predict the time (seconds) the third paper plane 
stays in the air, the distance (meters) the third paper plane 
flies, and the speed (distance/time) of the third paper plane.  
Students will record these measurements for three trials and 
average the results on the Flights of Fancy worksheets.  
(Prediction and data collection will differ between third 
through fifth and sixth through eighth grade students on their 
respective collection sheets.) 

Closure • Bring each group of students together again.   

• Prompt third through fifth grade students with the following 
question as a guide: 



o Describe some ways in which wing shape, or 
wingspan, affects how a plane flies. 

• Prompt six through eighth grade students to discuss the 
activity using the following questions as a guide: 

o Which of the three paper planes flew the greatest 
distance? The shortest distance? 

o How did flight distance change with the wingspan to 
length ratio? 

o Which plane had the longest flight time?  The shortest 
flight time? 

o How did flight time change with the wingspan to 
length ratio? 

o Which plane flew the fastest?  The slowest? 

o How did flight speed change with the wingspan to 
length ratio? 

• Compare sixth through eighth grade student responses to 
each question with the answers.  The answers to each 
question, respectively, are: 

o Model #1 should fly the farthest.  Model #2 should fly 
the shortest distance. 

o A low width to length ratio leads to greater distance 
traveled. 

o Model #2 should fly the longest.  Model #1 should fly 
the shortest amount of time. 

o A high width to length ratio leads to longer flight 
time. 

o Model #1 should fly the fastest while Model #2 flies 
the slowest. 

o A low width to length ratio leads to faster flight. 

• Show images of birds in flight to students.  Students should 
predict how each will fly, research how each bird flies, 
compare the research to their original prediction for each 
bird. 

  



 
Assessment possibilities: Make sure that all students participate in the 
activity.  Collect Flight of Fancy worksheets, and evaluate student 
responses for accuracy.  Allow students to discuss the lesson as a class 
after successful completion of the lesson’s objectives.  This discussion 
should reinforce concepts covered during the lessons, such as aspect ratio, 
and how these concepts are related to flight. 
 
Extensions: Several extensions can be incorporated to this lesson. 
 Wing loading, or the mass carried per unit area of the wing (mass 
divided by wing area; g/cm3), is a second feature that profoundly affects 
flight performance.  This feature strongly affects flight speed.  Weight 
placed near the center of gravity can alter flight performance.  Students 
can study wing loading by adding a paper clip to the paper plane to 
analyze the effects of weight placement on flight. 
 Using one of the paper plane models from this lab or another paper 
plane model, students can modify the model in some way that will cause it 
to either fly faster, fly farther, or remain in the air longer than the other 
models tested.  Students may fold the paper plane differently, cut the paper 
plane, or tape sometime to the plane.  Students should choose only one of 
three characteristics to modify.  Before testing the modified model, 
students should explain why they think the modified flight will improve 
the original paper plane’s characteristics.  Students will launch the 
modified paper plane and collect data for three trials.  Given the results of 
the test, students may wish to incorporate additional changes to the paper 
plane.  Students will launch the model with improvements and record data 
for three trials.  Students will describe whether they were able to create a 
plane with improved flight performance.  Furthermore, students will 
explain whether the modified paper plane performed either better or worse 
than the original model.    
 Using the results calculated from Flights of Fancy worksheets, 
students can design and draw a plane for one of the following situations.  
Students should be prepared to explain the reasons behind their design: 

• Setting a speed record between Medford and Hawaii 
• Taking tourists to observe whales off the Oregon coast 
• Flying through deep and narrow mountain canyons 

 
Background information: Flight is a very exciting activity.  Slight 
changes in wing shape or size will determine whether a flying object, such 
as a plane or animal, can fly.  Furthermore, these changes can determine if 
the flying object is successful in flight. 
 Wing shape has a profound influence on the flight performance of 

a flying object, such as a plane.  Pilots and flight engineers calculate the aspect ratio of a plane’s wings.  
The aspect ratio is calculated as the wingspan (squared) divided by the wing area.  Aspect ratio can also 
be calculated as wingspan divided by the width of the wing.   

NOTES 

      

Key Vocabulary:  
• Aspect ratio 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 
 

FLIGHTS OF FANCY 



An example of a plane with a high aspect ratio is a sailplane or a glider.  These planes have long, 
narrow wings.  Planes, such as fighter planes and crop dusters, with short and wide wings have low 
aspect ratios. 
 Birds also have aspect ratios that influence their flying success.  Birds with high aspect ratios 
tend to fly slow, stay aloft for long periods of time, and travel over long distances.  A high aspect ratio 
leads to slow flight with little loss of altitude.  Birds with high aspect ratios have wings designed for 
soaring and gliding.  Albatrosses and gulls have high aspect ratio wings.  The opposite is true for birds 
with low aspect ratio.  These birds have short and wide wings designed for rapid flight and 
maneuvering.  These wings are poorly suited for gliding, though.  Quail have relatively low aspect ratio 
wings. 

Aspect ratio can be determined for paper planes.  The aspect ratio of a paper plane is calculated 
as the width of the wing divided by the length of the plane.  Although a crude measurement, this 
calculation allows individuals to compare paper airplanes made from a single sheet of the same paper.  


