INTRODUCTION

GETTING STARTED: What do you know about flight?
Explore the illustration on page 2 (Science & Technology).

Make a list of all things flight.

Create a title page for flight based on the illustration.

DEFINITIONS

Fluid
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Lift

Gravity

Thrust

Drag

Bernoulli’s Principle
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Unbalanced Forces

Roll
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Elevators
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Aircraft
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Expansion
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FLUIDS

Definitions: In Dictionary
Fluid, Particle Theory: Solid, Liquid, Gas, Pressure, Flow, Density

Activity #1: Notebook + Large Group Paper
a) Individually, write down 10 fluids

b) In groups, combine then try to think of more…

c) Write them on a large group paper + organize them into 

d) Examples of categories might be human body, kitchen, nature, garage, slow moving

Activity #2: Worksheet
Review the three particle theory drawings: 

a) Label each as a solid, liquid or gas

b) Describe its particles (movement and attraction)

c) State whether each flows, flows easily, or does not flow

d) Give an example.

Activity #3: Worksheet
Sorting fluids and non-fluids: 
a) Provide pictures of various objects.

b) Students determine whether they are fluids or non-fluids (individual)

c) Discuss each.

Activity #4: Worksheet
Fluid Characteristics in Every Day Life

Have students provide examples of how fluids (e.g., air and water) demonstrate the following characteristics in daily life: 

• they flow (e.g., orange juice flows out of a pitcher, water in a tap, garden hose, river; air flows out of a balloon, in a flute, vents in a house, in a bicycle pump) 

• they exert pressure and take up space (e.g., deep-sea divers experience the effects of water pressure when they dive deep into the ocean; a balloon-powered car moves when the balloon is opened up) 

• they rise and expand when warm (e.g., it is hotter near the ceiling than on the floor in the winter; water in a lake is colder down deep than it is near the surface) 

PROPERTIES OF AIR

Notes: In Notebook
Properties of air are as follows: 

• expands in warm temperatures (diagram, thermometer)

• contracts in cold temperatures (diagram)

• rises when warmed (diagram – hot air balloon)

• moves (flows), creating wind and weather (use fan, or blow)

• takes up space (blow up balloon)

• is made up of particles we cannot see (poem)

• can exert pressure (wind storm, tornado, sky diving practice thing - video) 

• has mass, weight, and volume (balloon, gravity)

• is made up of different gases (oxygen, nitrogen, helium, carbon dioxide, etc…)

• is lighter than water (floats on water – density tower diagram)

Centre #1: Poem
WHO HAS SEEN THE WIND ?

BY: CHRISTINA ROSSETTI 

Who has seen the wind?

Neither I nor you:

But when the leaves hang trembling

The wind is passing thro'

Who has seen the wind?

Neither you nor I:

But when the trees bow down their heads

The wind is passing by.

Centre #2: Air Takes Up Space (together)
a) Place 6 plastic bags under a piece of plywood

b) Have a student sit on the piece of wood

c)    Have 6 students inflate the 6 bags simultaneously

d) Watch the student rise!!!

Centre #3: Air has Weight
a) Place a ruler on a desk so 1/3 is hanging off

b) Hit the end…watch it flip off the desk

c)    Place a paper over the part on the desk…try again!

Centre #4: Air has Mass
a) Balance 2 balloons (hanging from strings off a ruler)

b) Deflate one of them, observe what happens 

Centre #5: Air Takes Up Space
a) Crumple paper towel in the bottom of a cup.

b) Turn cup upside down.

c)    Push it into a container of water

d) Do you think the paper towel will get wet? (p. 120 – Hands on Science)

Centre #6: Investigating Air Stream  - Blow Out Candle
Ask students to describe what happens in a quickly moving stream when the water comes in contact with a large boulder. (The water flows around the boulder.) Students should recognize that the ability to flow around objects is a characteristic of water (fluids). 

Light a candle and place it about 5 cm behind a pop bottle. Have students try to blow out the candle with the pop bottle between them and the candle. Gradually move the candle further back from the bottle. Have students continue to try to blow out the candle. Have students discuss their observations and draw a diagram of what they think is taking place. (Air is flowing around the bottle.) 

Ask the following questions: 

1. At what distance was it easiest to blow out the candle? 

2. What effect would changing the size of the bottle have on the optimal distance for blowing out the candle? Explain...do this experiment too!!! 

3. How is air like water? (They both flow around objects) 

Centre #7: Hot Air Expands (p. 6 Science & Technology)

a) 2 containers (1 half filled with cold water, the other with hot)

b) 2 empty pop bottles with balloon on top (deflated)

c) Insert pop bottles in each container and observe.

d) Answer: Build on what you know (p. 7 Science & Technology)

Centre #8: Hot Air Rises
a) Lamp Under Paper Bag (Page 129 – Hands On)

b) Fill out BLM on page 133 (Hands On)

Centre #9: Air Pressure  - Pop Bottle with Holes
Provide students with a plastic pop bottle with several holes punched into the bottom. Ask students to lower the open bottle into a container of water and leave it there for one minute. Have them lift the bottle out of the water, noting what happens to the water in the bottle. 

Ask students to predict what would happen if 

• they covered the top of the bottle with their thumb before submerging it 

• they left the bottle open in the water but covered the top of the bottle before taking it out of the water 

Assessment: Graphic Organizer
Create a graphic organizer that displays all the characteristics of Air.

Include drawings to help you remember.

ADAPTATIONS THROUGH AIR

VOCABULARY: 

a) Adaptations (physical + behavioural), b) streamlined, c) aerodynamic.

COLLAGE EXAMINATIONS:

Do water example together:

WATER CREATURES:

Identify 5 water creatures. (sharks, whales, humans, pike, minnow, sting-ray, dolphin, etc…)

WATER ADAPTATIONS:

What adaptations allow water creatures to move swiftly through water? Explain each: (streamlined, bullet-like, fins, skin, etc…)

HUMANS THROUGH WATER:

Identify several ways humans travel through water. (boats, submarines, surf board, skis, etc…)

HUMAN AIR ADAPTATIONS:

Identify several “animal adaptations” that humans have copied in order to help them move through water? (streamlined, smoothness, fins, etc…) . Explain each.

Have students explore 3 different collages (birds, other, human)

BIRDS:

Identify 5 types of flying birds. (Eagle, hawk, blue-Jay, hummingbird, cardinal, raven, etc…)

OTHER AIR CREATURES:

Identify 5 other creatures that travel through air. (mosquitoes, flies, bats, plants, seeds, etc…)

AIR ADAPTATIONS:

Identify several adaptations that allow “birds and other air creatures” to fly? Explain each: (wing shape, wing movement, wing structure, feathers, gizzard, heart, jaw and beak, muscles, lungs, eating habits, body size/shape, bones, weight, tail, etc…)

HUMANS THROUGH AIR

Identify 5 ways humans travel through air. (planes, hang gliders, rockets, darts, arrows, parachute, balloon, football, diver, etc…)

HUMAN AIR ADAPTATIONS:

Identify several “animal adaptations” that humans have copied in order to help them move through air? (wings, aerodynamic, weight, etc…) . Explain each.

READ THE FOLLOWING:

P. 38, 39, & 41 – The Sky’s The Limit

QUESTIONS:

1. Do all living creatures that move through air have feathers? (no - insects/bats – don’t)

2. Do all living creatures that move through air have a streamlined shape? If not, what are their shapes? (seeds - parachute)

3. What are some differences between 2 species of bird? (hummingbird – can stay still, others move in flight).

4. What are the reasons for these differences? (lightweight bones, body/wing shape, size of bird, environmental adaptations, prey, predator, habitat).

5. How do birds reduce drag?

6. Describe the difference between flying and gliding.

7. Are there some birds that can’t fly? Why not? (habitat, size, environment)

ACTIVITY SHEET:

P.118 – Hands On – change seeds to humans

DESIGN A HYBRID ANIMAL

Students create a new “Hybrid Animal”. Draw or cut out parts of various other animals.  Report verbally/written on how the unique adaptations of their animal help it to survive, and move in the air (and water?). May use “human” adaptations to create a super hybrid animal.

LIFT vs GRAVITY

GRAVITY:
Sir Isaac Newton, an English scientist, observed the force of gravity when he was sitting under a tree and an apple fell on his head! It is a strong force that pulls everything down toward the earth. The more mass, the more gravity. The lighter the object the less lift required.

Jump up into the air – and stay there! What happens? Do you know of any place that does not have gravity or much less gravity? Drop a pencil, rock and a ball. What happens? What does this mean for bigger and heavier airplanes?
When you lift things up you have to pull against gravity. If you drop a pencil, gravity pulls it to Earth. If you rest its mid-point on your finger, gravity will pull down equally on both sides of the pencil and it will balance in the air.

The attractive force of gravity acts between the center of two objects. In the case of people standing on the earth's surface, the effect of gravity is to attract us towards the center of the earth. As a result, no matter where you stand on the earth, you don't fall off. Gravity is also the reason why the moon (and satellites) orbit the earth and why we orbit the sun.
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Mass is a measure of how much matter is in an object. On earth, mass and weight are effectively the same thing.

The earth's mass is approximately 6,000,000,000,000,000,000,000,000 kg 

LIFT:

Use explicit instruction to introduce students to the concept of LIFT (the upward force used to overcome gravity and to achieve flight. Lift occurs if the force on the bottom of an object is greater than the force of gravity from above. To sustain a particular height, lift must equal gravity).

Introduce and begin the diagram of the 4 forces (label just lift and gravity for now)

Assessment: Complete the following statements: 

1. All objects within the Earth’s atmosphere are pulled downward by _________. 

2. The upward force that enables an object to fly is called __________. 

3. In order to fly, objects must overcome __________ and attain __________. 

4. The greater the mass of the object, the __________ the attraction of gravity. 

5. The greater the mass of the object, the _________ the force of lift required. 

Look for: 

1. gravity 

2. lift 

3. gravity, lift 

4. greater 

5. greater 

What would happen to you if there was no gravity? Why do you float in space? Can you jump higher on the moon or on earth? Explain.

Do question #3 on page 14 (Science & Technology) – Balloon Trip?

Since lift is required to make an object fly, why is it important that engineers make flying devices as light as possible?

LIGHTER-THAN-AIR

DENSITY:
Use explicit instruction to introduce students to the concept of DENSITY (Less dense objects float on more dense objects. Density tower. Mix oil and water. Wood and water, etc…).

Activity #1: Make a blimp
When we fill a balloon with helium…why does it float up? Goodyear blimp!

a) Try to float a helium balloon so it doesn’t reach the ceiling

b) Give groups a balloon, string and some paper clips

c)    Fill out BLM on page 134 (Hands On)

d) Fill out “group cooperation” assessment on p. 19 (Hands On)

Activity #2: How can we make air float on itself? (p. 4 – Science & Tech)

Materials: (garbage bag, hair dryer, tape, 4 strings, scissors, small bucket)

- Use hair dryer to fill the garbage bag with hot air

- Release the strings

- Time how long it stays in the air

- Attach basket, put things in the basket, and time each trial

- Answer these questions:


a) How long did it stay in the air?


b) How could you make it fly higher? Longer?


c) Why did your balloon fly? Why did it fall?


d) Create a graph of all trials


e) How do Hot-Air balloonists keep their balloon going?

Assessment:

In your science notebook, explain how hot-air balloons and helium balloons are able to achieve lift (reference density). 

Look for: 

• Hot-air balloons: The heated air in the balloon causes the balloon to become less dense (lighter) than the air around it. As a result, the balloon rises. 

• Helium balloons: The helium gas in the balloon is less dense (lighter) than the air around the balloon. This causes the balloon to rise. 

BERNOULLI’S PRINCIPLE

Background Information:

Daniel Bernoulli, a Swiss scientist born in 1700, discovered that fast- moving air exerts less pressure than slow-moving air. This principle, Bernoulli’s principle, is important in understanding flight. Bird wings, for example, are relatively flat on the bottom and convex on the top. When a bird is moving forward, the air flowing over the wing has farther to go in a given amount of time than the air beneath the wing (the shortest distance between two points is a straight line). As a result, the air pressure is greater below the wing (slower-moving air) than it is above the wing (faster-moving air), and the bird is pushed up. This same principle allows airplanes and gliders to fly. The shape of airplane wings (called a cambered airfoil) is designed to make air flow faster over the top than under the bottom of the wing. The faster-moving air above the wing produces an area of low pressure; thus, the greater pressure below the wing exerts an upward force (lift) on the wing. Discover Flight (p. 104)

For the following activities, complete BLM on p.139 (Hands On). Answers are on Page 18/19 – Science & Technology (photocopy after experiments, but before assessment).
Centre #1: Blow Over a Piece of Paper

1. Pieces of 5cm x 15cm paper

2. Hold one end up to your bottom lip (predict what will happen)

3. Blow and record observations (why did this happen?)

Centre #2: Blow in the Middle
As a class demonstration, hang two small empty plastic pop bottles (or two paper strips, or two ping-pong balls) about 5 cm apart. Have students:

• Predict what will happen if you blow hard between the two bottles 

• Blowing between the bottles lowers the air pressure between them. The pressure on the outside of the bottles is greater and forces the bottles to move together.) 

• explain their results, including a diagram, in their science notebooks 

Centre #3: Index Card

1. Fold index card in half (tent)

2. Challenge students to “blow it off the desk” by blowing in between the fold

3. Blow and record observations (how did blowing change the properties of the air under the card? Did the air outside the card change? Why didn’t it blow off?) 

Centre #4: Ping Pong Ball in Funnel
Place a ping-pong ball in a freshly washed funnel. Have students:

• predict what will happen to the ping-pong ball if they blow into the bottom of the funnel. 

• Blow into the bottom of the funnel and observe what happens (Blowing into the funnel speeds up the air directly under the ball and lowers the air pressure; therefore, the greater air pressure above the ping pong ball keeps it in the funnel. The harder the student blows, the more firmly the ball stays in the funnel.) 

• Discuss the results and develop an explanation using the terms air speed and air pressure 

• Flip the funnel upside down, and blow into the funnel (it sucks up the ping pong ball because blowing creates fast-moving air = low pressure). 

• Think of a way to get the ping-pong ball out of the funnel, using their knowledge of air pressure (Blow over the top of the funnel. This will create an increase in air speed over the top of the ball and thus decrease the air pressure in that area, resulting in the ball being pushed out of the funnel by the higher air).
Assessment: Bernoulli’s Principle 

Think about the investigations, demonstrations, and experiments completed in this section. Based on your observations, explain Bernoulli’s principle. 

Look for: 

• fast-moving air exerts less pressure than slow-moving air 

• this principle can be applied in the design of objects/devices to create lift 

BERNOULLI IN ACTION

Activity #1: Think, Pair, Share
Give each student a “Bernoulli Scenario” and have them describe the reason why it happens. Have them join with the other students that have the same “scenario” and create a poster to share with the rest of the class. Explain and diagram the scenario. Scenarios include: (Frisbee, shower curtain (P. 17 Sky’s The Limit), kite, curveball (P. 19 Sky’s The Limit), aerosol can, hair blowing in face when driving with a window open).

Activity #1: Create a Simple Sprayer
1. Place a straw into a glass of water, holding it upright and keeping the bottom of the straw just off the bottom of the glass. 

2. Blow a short, hard blast of air through a second straw, holding it so that it is perpendicular to the first straw and their ends are touching. Observe what happens. (A mist of water sprays out from the first straw.) 
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3. In your science notebook, explain how the sprayer works, using diagrams and a written explanation. (The normal air pressure pushing down on the water is decreased by the speed of the air flowing out of the horizontal straw. This decrease in normal air pressure forces some water up the tube and it gets blown out.) 

Assessment: Bernoulli in Action
Give two examples of devices or situations in which you have observed Bernoulli’s principle in action. Explain how the principle works in each case.
HEAVIER-THAN-AIR

Activity #1: 20 Questions – Things that fly.

Activity #2: Testing Airfoils 

Ask? How can we use the properties of air to make something that flies? Draw and discuss the design of wings on the board (Airflow Around A Wing: Page 21 Sky’s The limit).
Have students make and experiment with an airfoil using the following directions: 

1. Take a 15 cm x 5 cm strip of paper and fold it in half widthwise. 

2. Tape the top edge of the paper so that it is 1 cm shorter than the bottom edge, curving the top half of the paper like the top of a wing.

3. Slide the “wing” over a pencil so that the curved side is facing up and the folded seam is facing you.

4. Hold the wing in front of you and blow straight at the folded seam and observe what happens. (The wing will lift up from its hanging, at-rest position.)

[image: image3.wmf]
Assessment: Explain what happened?
Activity #3: Testing Paper Airplanes
Adding paper clips experiment. Have students make a paper airplane and test it. In groups of 3, complete the worksheet on page 150 (Hands On). Match students with different designs. 

Which design was the most successful? 

Why do you think that was?

How could you improve it even more?

INVESTIGATING DRAG

Background Information (Page 23 Sky’s The Limit)

Drag can be increased or decreased by: 

• changing surface area 

• changing shape 

• changing surface type (smooth versus rough) 

Activity #1: Demonstrating Drag 

Have students observe drag caused by air turbulence through the following teacher demonstration: 

• Hold a 5 cm square of cardboard about 5 cm in front of a burning candle. 

• Blow in the direction of the flame from about 10 cm in front of the cardboard. 

• Observe the movement of the flame. 

Continue the demonstration by using pieces of cardboard of different sizes, various curved shapes (such as a bottle, an apple, toy cars or airplanes, a round ball, a football, or a box), and objects with different surface types (rough versus smooth, jagged versus rounded). The pop can (etc…) is more streamlined, so you might blow it out! Read page 33 – Sky’s The limit. 
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Have students diagram which shapes cause turbulence (drag) and which shapes are aerodynamic (i.e., the shapes that allow fluids to move freely past). Students should draw conclusions regarding the role that reducing or increasing drag plays in transportation (e.g., boats, planes), in safety (e.g., landings, slowing down), and in the flight of birds.

Have students identify the design adaptations and determine whether the design enhances or reduces drag. 

Enhances: Airplane flaps to land, parachute behind a drag-racer, sky-diving parachute, a fan spoiler (provides aerodynamic down force on the car and increases traction).

Reduces: bicycle helmets, racing canoes, shuttlecocks, football, racecar, rocket, bullet, ‘new’ NHL jerseys). 

Assessment 

Provide students with a pre-made paper airplane. Instruct students to use the paper airplane to answer the following questions. Note: Let students know they may make modifications to the design of the paper airplane if necessary. 

1. How can drag be increased? 

2. How can drag be decreased? 
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PROPULSION and THRUST

Thrust: The forward motion of the aircraft, usually provided by the a) propeller, b) a jet engine, c) wings flapping, d) running on land – hang glider, e) muscular force/throwing – ball, paper airplane, frisbee or f) pneumatic power – air pressure.

Propulsion: The method used to produce thrust in animals or devices that fly through air.

Identify the source of propulsion for each of the following, and answer the questions on each page.

Aircraft #1: How Do Birds Get off the Ground? 

Watch video and read ???

Aircraft #2: Investigating Gliders
Watch video and read (Page 31 - Sky’s The Limit)
Aircraft #3: Investigating Propellers 

Watch video and read (Page 27 - Sky’s The Limit)
Aircraft #4: Investigating Whirlybirds 

Watch video and read (Page 29 - Sky’s The Limit)

Aircraft #5: Rocket /Jet Engine Thrust 

Watch video and read (Page 25 - Sky’s The Limit)

To explore how thrust is produced, have students construct a model rocket/jet engine, following these steps: 

• Inflate a long balloon and close the opening with a clothespin. 

• Tape a straw to the side of the balloon. 

• Thread a long string or fishing line through the straw. 

• Tie the string to fixed objects on opposite sides of the room to create a taut “clothesline” across the room (then straight up as well – rocket). 

• Bring the balloon to one end of the string and release the clothespin. 

• Observe and describe what happens. 

Does the balloons shape make a difference?

Have students explain how the balloon is able to move and identify where this principle is used (e.g., in airplanes, rockets). 

Try the same activity but see how many “pennies” it can carry across the room, or up to the ceiling!!!! (P. 31 – Science & Technology).
Assessment: Propulsion 

In your science notebook, give examples of three different methods of propulsion used to produce thrust in animals and flying devices. Explain how each method of propulsion works. Use the BLM on P. 154 – 3 copies.

Look for: 

• examples in living things, such as wings, birds running 

• examples in flying devices, such as rockets, propellers, jet engines 

• clear explanation for each example 

FOUR FORCES OVERVIEW

Activity #1: Three-Point Approach
Have students summarize and reflect on what they have learned about lift, gravity, thrust, and drag by completing a vocabulary think sheet such as the Three-Point Approach for Words and Concepts (Simons, 1991), including definitions, diagrams, and examples. 

Activity #2: Forces at Work
Students will view various “force” diagrams, and determine which force(s) are controlling each object in flight. (see page 29 – Science & Technology).
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Activity #3: Diagramming Forces 

Ask students to collect pictures of living things or devices that fly. Have students work in pairs to select a picture and draw a diagram showing the four forces that act on the selected living thing or device. Have them present their diagrams to the class and explain how the forces work to enable the living thing or device to fly (see p. 148-149 Hands On – Diagram).  *** Source of propulsion as well.

Background Information
Forces act in pairs. For flight, lift and gravity exert force in opposite directions, as do thrust and drag. Students should picture a string attached to the object pulling in a particular direction when attempting to illustrate forces acting on an object using force arrows. Pairs of forces are usually drawn, and their relative lengths indicate the strengths of the forces. 

Assessment: Forces and Lift 

In your science notebook, list the forces acting on a hot-air balloon as it rises, flies, and lands. Draw and label a diagram to illustrate each of the three processes and the relative strengths of the forces as the balloon rises, flies, and 

lands. 
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UNBALANCED FORCES

Background Information 

Unbalanced forces are used to steer and control planes. (watch videos?)

Read Page 34/35 – Sky’s The Limit

An aircraft has the capacity to make the following types of motions: 

• Pitch: the nose of an aircraft rises up or moves downward. 

• Roll: one wing rises while the other wing moves downward. 

• Yaw: the nose of an aircraft sways to the left or right while the tail moves in the opposite direction. 

An aircraft has moveable parts that enable pilots to control these motions: 

• Ailerons are located at the rear of the wings. They control the up and down motion of the wing tips. When one aileron goes up, the one on the opposite wing goes down. This either makes the aircraft roll over to the left or to the right, or holds the wings level. 

• Elevators are located on the horizontal stabilizers on the tail. They control the up and down motion of the nose. If the tail is pulled up the aircraft dives; if it is pushed down the aircraft climbs. 

• The rudder pushes the vertical tail to the left or the right to create yaw. The rudder enables the aircraft to turn.
Activity #1: Experimenting with Paper Airplanes 

Have students modify a paper airplane/glider to move in different ways: 

• fly straight and level 

• turn to the right or left 

• do a loop-the-loop (circle in a vertical loop) 

• ascend or descend 

Use BLM on P. 160 (Hands On) – Steering a Model Plane

And/Or

Page 24 – Science & Technology

Have students note the changes that were made to achieve the different motions. Ask them to explain what happened in relation to the forces involved. Have students brainstorm ways in which these motions are achieved in aircraft. (If students are unable to come up with ideas, present them with the terminology.) 

AIRCRAFT vs SPACECRAFT

Aircraft: a machine for flight (both lighter-than-air and heavier-than-air)

Spacecraft: a machine designed to orbit around the earth or launch into outer space. 

Activity #1: Aircraft-Spacecraft Comparison
Provide pictures and names of various aircraft and spacecraft (list on page 171 – Hands On). Have the students sort the pictures into the 2 categories.

Then Have students read the information below, and complete a Venn diagram or use BLM on P. 172 (Hands On) to compare an aircraft and a spacecraft. Students should consider: purpose, where it travels, how it creates thrust and lift, and the resulting design differences (e.g., in size, slope, materials). 

Students could research both types of craft using print resources, videos, CD-ROMs, and/or the Internet. Have students share their findings with the class. (If students do not mention important points listed in the Teacher Notes above, introduce these points at this time.)
Background Information
The forces acting on an aircraft and a spacecraft differ. 

• An aircraft is affected by four forces: drag, lift, thrust, and gravity. A spacecraft (rocket) is affected by two forces: thrust and gravity. 

• An aircraft requires wings to achieve lift and to maintain lift. A rocket design does not include wings since maintaining lift is not necessary. A space shuttle has wings to help it glide back to Earth. 

• A spacecraft requires tremendous thrust and stability to escape from the Earth’s gravitational field, whereas an aircraft only requires enough thrust to gain limited altitude. Special seating is needed in spacecrafts to allow astronauts to withstand high speeds and acceleration. 

• A spacecraft needs to be made of specific materials that will allow the craft to withstand the heat caused by re-entering the Earth’s atmosphere. An airplane needs to be made of specific materials to allow it to withstand a range of atmospheric temperatures including extreme cold. 

• A retrorocket is necessary to slow a spacecraft’s descent to Earth. Parachutes also assist with gentle, soft landings. An aircraft uses flaps and slats to control speed and lift. These features create drag to slow down the plane. Some planes have spoilers or air brakes to increase drag. Slower speeds cause the wings to begin to stall, which greatly decreases lift. 

THE HISTORY OF FLIGHT

Activity #1: Milestones of Flight 

Have students work in small groups to research milestones in the history of air travel. Have students use a W-5 Chart (Who? What? Where? When? Why?) to record and organize the research information. Students should use at least two sources of information. Alternatively, provide students with a timeline and ask them to select one of the events mentioned and research it. 

Page 32-37 Science & Technology

Page 37 Sky’s The Limit

Have students present their findings in one of the following ways: 

• a newspaper report

• a timeline 

• an interview (p. 174 – Hands On)

• a biography of an inventor or aviator 

Activity #2: Impact of Air Travel 

Have students use a T-chart, with the headings “Then” and “Now,” to look at the world-wide impact that air travel has had on human transportation, mail service, the shipment of goods and resources, warfare, space travel, and pollution. Predict  what “air travel” will be like in the future???
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DESIGN PROCESS

Activity #1: Airshow
Have students use the design process to construct one of the following prototypes: 

• Using only one piece of paper, design a plane that can fly the length of a gymnasium. 

• Using only one piece of paper, design a plane that can remain aloft for a specified period of time. 

• Design a plane that will perform a loop-the-loop. 

• Design a plane that will (p.168 – Hands On). 

BLM – P. 169 Hands On (Designing and Constructing an Aircraft).

Page 42 – 47 The Sky’s The Limit

In addition to devising criteria related to materials used and performance, have students suggest additional criteria such as reliability, aesthetics, etc. Have students present their prototypes to the class. 
Students may use the “Design Project Report”(BLM 6-E) to record their work. 
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