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Connecting to Standards  

 
 The lessons in this unit of study relate to the 

following National Science Education 

Standards (NRC, 1996) and National Com-

mon Core State Standards in Language 

Arts and Mathematics.  

 

National Science Education Standards  

Grades K–12  

Content Standards: Unifying Concepts and 

Process  

 Evidence, models, and explanations  

 

Grades K–5  

Content Standard A: Science as Inquiry  

 Abilities necessary to do scientific inquiry  

 Understanding about scientific inquiry  

 

Content Standard B: Physical Science  

 Positions and motion of objects  

 Motions and Forces (Grade 5 only)  

 

Content Standard E: Science and  

Technology  

 Abilities of technological design  

 Understanding about science and  

 technology  

 

Content Standard G: History and Nature of 

Science  

 Science as a human endeavor  

 

National Research Council (NRC). National 

Science Education Standards.  

Washington, D.C.: National Academies 

Press, 1996.  

 

National Common Core State Standards  

 National Common Core State Standards 

in Language Arts and Mathematics . 

 

 
 

Overview  
In this lesson students learn that air is matter and discover how moving air 

causes a kite to fly. Using a model, students investigate how various factors, 

specifically weight and surface area, affect how objects move through air. 

Flight is possible because it occurs in air; without air, flight is not possible. Stu-

dents ask questions, collect data, test ideas, record results, and draw conclu-

sions about how objects move through air.  

 Moving Through the Air: Weight and Lift 

The Principles of  Flight 

The X-38 prototype of the Crew Return Vehicle for the International Space 

Station is suspended under its giant 7,500-square-foot parafoil during its 

eighth free flight on Thursday, Dec. 13, 2001. A portion of the descent was 

flown by remote control by a NASA astronaut from a ground vehicle config-

ured like the CRV’s interior before the X-38 made an autonomous landing on 

Rogers Dry Lake.  

NASA PHOTO / TONY LANDIS  
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Objectives  

Data Collection:  
 

Students will:  

 observe that a balloon inflated 

with air takes up more space and 

has more mass than an identical 

balloon that is not inflated with air.  

 build and launch a model para-

chute and observe that the more 

paper clips they add to their para-

chute, the faster the parachute 

travels the same distance through 

air.  

 

Sense-Making:  
 

Students will:  

 explain that air is matter that push-

es against objects as they move 

through it. The greater the amount 

of surface of an object that comes 

in contact with air, the more the 

“push” of the air resists the motion 

of the object as it moves through 

the air.  

 recall that weight is a measure of 

the force an object exerts due to 

gravity.  

 begin to develop the idea that 

pushing or pulling can change the 

position and motion of objects and 

the size of the change is related to 

the strength of the push or pull.  

 begin to develop the idea that 

when an object is being pushed 

and pulled at the same time,  

the pushes and pulls will be 

equal in strength and the object’s 

motion will be constant or one 

force will be greater than the oth-

er and cause a change in the 

speed or direction of the object’s 

motion.  

 explain that models are tools used 

for communicating ideas about 

objects, events, and processes, 

including flight. Models do some 

things well but have limitations.  

 Leonardo da Vinci Parachute Model 

Moving Through the Air: Weight 

 Student Handouts  

 Leonardo da Vinci Parachute 

Directions  

 Leonardo da Vinci Parachute 

Flight Research Card  

 2 balloons (teacher demonstration)  

 2 pencils (teacher demonstration)  

 Paper  

 Thread or string – 18" per student  

 Kite string or thread – 20' per stu-

dent  

 Paper clips  

 Tape  

 Pencil or marker  

Time: 90 minutes  

You Will Need NASA Website for Students:  

What Is Aerodynamics?  

nasa.gov/audience/forstudents/k

-4/stories/ what-is-aerodynamics-

k4.html  

A beginner’s guide to the science 

of flight.  

 

NASA Website for Teachers:  

Aeronautics  

nasa.gov/topics/aeronautics/

index.html  

News and features about NASA 

research.  

 

NASA Website for Teachers:  

Flexible Wing Design Used for 

Hang Gliders  

nasa.gov/audience/

foreducators/topnav/ materials/

listbytype/NASA_at_50_1961.html  

Video, audio, and teachers guide 

for hang gliders.  

 

NASA Website for Teachers: Key 

Terms  

nasa.gov/audience/

foreducators/nasaeclips/ 

toolbox/vocabulary.html  

 

NASA Website for Students: Key 

Terms– Picture Dictionary  

nasa.gov/audience/forstudents/k

-4/ dictionary/index.html  

Flight Path Correction 

Flies straight, glides smoothly Do not make any changes 

Wobbles back and forth Make sure object is centered 

Falls fast Reduce the weight of the object 

Falls fast Make sure canopy is airtight 

Teacher Tip: Parachute Flight Problems and Solutions 

Cole, Joanna. The Magic School 

Bus Taking Flight. Scholastic, Inc., 

New York, 1997. ISBN: 0–590–7371–2. 

Ms. Frizzle and her class find out 

about how things fly. 

Literature Connection 
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Moving Through the Air: Weight 

 Leonardo da Vinci Parachute Model 

How can we demonstrate 

and observe that air is  

matter? 

Focus Question: 

Leonardo’s Parachute Design  
Leonardo da Vinci dreamed of fly-

ing. He studied birds and made 

hundreds of sketches trying to un-

lock the secret of flight. Drawings of 

bird wings and plans for flying ma-

chines filled his science journals. He 

was never able to build machines 

that actually flew because he did 

not understand the physics of flight.  

Procedures  

 
Air is Matter  
1. Matter: Help students develop 

the idea that air is something 

(matter), using two balloons. 

Hold up the two balloons (not 

inflated) and show that they 

are the same size, shape, and 

material. (You may pass them 

around so students can ob-

serve this for themselves.) 

Point out to the class that 

they are made of rubber. 

Rubber, like all objects, is 

made of particles that can-

not be seen, called matter.  

 

2.  Air: Ask students: What is air 

made of? Is it something or 

nothing? Record students’ 

ideas on the board or on a 

flip chart. Tell students that all 

matter has two characteris-

tics: it takes up space and 

has mass. Write the following 

on the board:  

3. What Inflates a Balloon? 

Inflate and tie the end of one 

balloon. Then ask the class to 

compare how the inflated 

balloon is alike and different 

from the one that is not inflat-

ed. Students should under-

stand that the balloons are 

still made of the same materi-

al and that the only change 

is that air has been added to 

one balloon.  

 

4. What is Mass? Next, bal-

ance a pencil across the bal-

loon that is not inflated, and 

balance another on top of 

the inflated balloon. Ask stu-

dents to describe what is 

holding the pencil on the in-

flated balloon higher. Guide 

students to understand that 

adding air to the balloon has 

added more mass and 

changed the amount of 

space it takes up. Therefore, 

air is matter. It is easy to ob-

serve that the air takes up 

space.  

Matter takes up space 
and has mass. 

Air is matter because it 
takes up space and has 
mass. 
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Moving Through the Air: Weight 

 Leonardo da Vinci Parachute Model 

How does the shape of an 

object help to slow it down as 

it falls through the air? 

Focus Question: 

 What is weight?  

 How does the weight of an ob-

ject affect how it moves through 

air?  

 How was the parachute different 

from the crumpled paper ball 

and the flat lid?  

 How did the model you made 

help you understand how things 

fly?  

 What else do you want to know 

about flight that the model can’t 

show you?  

Follow-up questions: 

1. Pass out the materials and student 

handout. Share the story of the 

scientist Leonardo da Vinci and 

his parachute. Leonardo da Vinci 

had an idea for a pyramid-shape 

parachute. Read to students 

what he wrote on his sketch of it: 

“If a man have a tent made from 

linen of which the apertures 

[openings] have all been 

stopped up, and it be twelve 

braccia [about 23 feet] across 

and twelve in depth, he will be 

able to throw himself down from 

any great height without suffering 

any injury.” Have students make 

scale drawings in their CSI Flight 

Adventure Journals of the device 

that Leonardo was describing. 

Tell the students that parachutes 

are used today by NASA and in 

many other aviation and non-

aviation settings. Drag racers use 

them to slow down, pilots use 

them for safety, and the space 

shuttle and other spacecraft use 

them on landing. Tell students 

that Leonardo never made his 

parachute, but they will be fol-

lowing his plans to make and test 

his design.  

2. Building the Leonardo da Vinci 

Parachute: Instruct students to 

follow the steps on the student 

handout to build the parachute:  

a. Cut out the template of the 

parachute by cutting along the 

solid lines.  

b. Tell students to put their 

name on the parachute and 

label it the “Leonardo da Vinci 

Parachute.”  

c. Fold the paper along the 

dotted lines. Make sure students 

know to cut and fold carefully 

to make a centered and  

balanced model.  

d. Carefully tape the TAB to the 

canopy side to make a four-

sided pyramid shape. It will 

have one point at the top and 

four corners at the bottom.  

e. Cut the 18" string in half to 

make two shroud lines. Tape 

the two ends of one piece of 

string to two corners of the par-

achute. Tape the ends of the 

other piece of string to the oth-

er two corners where a star (H) 

is placed. When finished, there 

will be two loops hanging 

down.  

Teacher Note: Teachers may 

want to increase the number of 

paper clips from 3 to 5 to make 

the parachute fall more  

quickly.  

3. Launching and Testing the Par-

achute: The parachute is com-

plete and ready to fly. Place stu-

dents in pairs to complete the 

investigation and collect data on 

how weight affects a falling ob-

ject. One student drops both par-

achutes at the same time from 

the same height, while the other 

student judges which one landed 

first. Then have students add one 

paper clip to one parachute and 

five paper clips to the other. Stu-

dents should conduct five drop 

trials and record their answers on 

the Flight Research Card.  
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Moving Through the Air: Weight 

 Leonardo da Vinci Parachute Model 

Student Handout: Flight Research Card 

Name:          Date: 

Different Weights  
Work with a partner to collect data on how parachutes fall 

through the air. One student drops both parachutes and the other 

records data. Switch positions so each student has the chance to 

drop the parachutes. Record your data by writing which lands first 

(F), and which lands last (L) on each drop test. Make sure each 

drop is a fair test.  

What did you observe when more paper clips were added to the falling parachute?  

What is a fair drop test? What is not a fair drop test?  

 

How did increasing the weight of the parachute affect how quickly it traveled a given distance?  

If you made a hole in the top of the parachute would it fall slower, faster, or at the same rate? Why?  
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Moving Through the Air: Weight 

 Leonardo da Vinci Parachute Model 

Student Handout: Template 

Materials  
scissors, tape, string,  

student handout  

 

Procedures  
1. Cut out the object 

along solid lines.  

2. Fold along dotted 

lines to form a pyra-

mid shape.  

3. Tape the TAB to the 

open side to make a 

canopy.  

4. Cut the string in half.  

5. Tape one string to 

two corners to make 

a loop where the 

stars (H) are located.  

6. Tape the second 

string to make anoth-

er loop.  

7. Add paper clips for 

weight.  


