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Lesson Plan 18 

Rotocopters 
 

Brief description 
 

Students use balloons, plastic cups and sticky tape to construct their own Rotocopters. Using a 

blowdryer for propulsion, students fly their Rotocopters between ‘landing pads’ (large empty jars). 

Use this lesson as part of a unit on flight or as a great motivating activity to foster positive attitudes. 
 

Duration: 45 - 70 minutes (optional: conduct lesson over two days) 
 

Year level: Lower to upper primary 
  

Topics: Energy and Change 
 

Preparation: 70 to 120 minutes 
 

Extensions: Lesson 6 - The "O-Wing" Experiment (abc.net.au/science/surfingscientist) 

 Science and society: research the history of aviation and flight 
 

Overview 
Whole class Introduce and discuss lesson (5 – 10 min) 

 Perform the Teacher Demonstration on Page 7. 

 Ask students why they think the balloon doesn’t fall to the ground as expected. 

 Next, demonstrate a completed Rotocopter. Discuss the activity, establish 

safety and behaviour rules and allocate groups. 

 Distribute the Student Worksheets and supervise construction of Rotocopters 

in small groups. 
  

Small Groups Construct Rotocopters (20 – 45 min) 

 Working in small groups, students share equipment and assist each other to 

construct their own individual Rotocopters. 

 Supervision requirements will depend on the age of students. 

 Students take turns to practice flying their Rotocopters. Decide in advance how 

much time to allocate.  

 NOTE: If you decide to let students practice at home before holding the Time 

Trials Competition, ensure you have plenty of spare materials for repairs to 

damaged Rotocopters.  
 

Whole class Rotocopter Obstacle Course Time Trials (30 – 45 min) 

 Prepare a Rotocopter Obstacle Course on a desk at the front of the class.  

 Draw names to select the order in which students take turns.  

 Students will enjoy watching their classmates’ attempts.  

 Record each student’s time on the whiteboard. 
 

Individual Rotocopter Science Journal (15 – 30 min) 

 This task will depend on the age of your students. 

 Refer to the suggested objectives  
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Materials and equipment 
 

 

Total Quantity Description 

30 (+ spares) Balloons (1 per student) 

30 (+ spares) Plastic cups (1 per student) 

6 Permanent markers (1 per group) 

6 1m lengths of string (1 per group) 

6 Rolls of sticky tape (1 per group) 

6 Large empty jars* (1 per group) 

6 ^ Hair dryers (blow dryers) (1 per group) 

6 Extension cords (1 per group) 

 

 * Optional – decorate with coloured paper and add labels 

 ^ Send a note home asking permission for students to bring a hair dryer for the lesson 

 

Preparation 
 

Purchase sufficient balloons and plastic cups for each student and plan ahead for mishaps. Popped 

balloons are almost inevitable but need not end in disaster if you have sufficient spare materials on 

hand. 
 

Plan extra supervision (eg teacher aides or ask parents to help supervise) if necessary. 

 

Safety Notes: 
 

This lesson will be noisy and fun but please be prepared for minor mishaps. With careful planning 

and adequate supervision, accidents can be easily avoided. Establish rules of behaviour and discuss 

the hazards and safety requirements before the small group work begins. Establishing a clear “stop 

all activity” signal so that students know when to wait for further instructions will assist in 

classroom management. 
 

General: you should conduct your own risk assessment of this lesson and consult your school’s 

health and safety guidelines where necessary. 

Supervision: consider the supervision requirements of your class for this lesson and plan carefully. 

If possible, ask parents to help supervise this lesson. 

Balloons: instruct students about the hazards associated with balloons. They should not burst their 

balloons on purpose during this lesson. 

Hair dryers: hair dryers are designed to be operated continuously, however a hair dryer should 

always be switched off when unattended. Younger students will need close supervision while flying 

their Rotocopters. 

Power boards: do not overload power outlets by connecting several power boards. 

Extension cords: do not run extension cords across thoroughfares and keep distance between work 

stations and outlets to a minimum. If necessary, use gaffer tape to secure extension cords to the 

floor. 
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Objectives 
 

Objectives and planned written tasks for this lesson will vary depending on the age of students. 

Younger students will enjoy drawing and writing about their Rotocopters. Older students could 

conduct further research on a range of topics including flight (and/or history of flight), wind power, 

the Bernoulli Effect or the Coanda Effect. 

 

PLEASE NOTE: the student worksheet provided for this activity does not contain a written 

component. 
 

Students’ prior knowledge 
 

No prior knowledge is required or assumed for this lesson plan. The objectives listed below are 

suggestions only and may not be appropriate for every year level. 

 

Positive attitudes 
 

Because students are highly motivated to participate in this activity, this lesson is particularly suited 

to developing positive attitudes towards safety, cooperative group work and general classroom 

behaviour. 
 

Students will  Work cooperatively with partners/group members 

  Learn their group jobs to minimise classroom traffic (eg one person collects 

equipment, one communicates with the teacher or other groups) 

  Familiarise themselves with the safety rules and follow all teacher 

instructions 

  Handle all equipment carefully and responsibly 

 

Science concepts 
 

  The hair dryer emits a jet of fast moving air. 

  The jet of fast moving air pushes against the balloon and stops it falling to 

the ground. 

  Fast flowing jets of fluid tend to stick to smooth surfaces (eg a stream of 

water running over the back of a spoon) – this is called the Coanda Effect 

(see page 8). 

  A fast moving fluid exerts less pressure when flowing over a surface than a 

slower moving fluid – this is known as the Bernoulli Effect or Bernoulli’s 

Principle (see page 8). 

  The Rotocopter ‘flies’ because the jet of air exerts an upward force. This jet 

‘sticks’ to and completely envelops the balloon in a ‘bubble’ of fast moving 

air which is at lower pressure than still air. This ‘bubble’ of fast moving air 

prevents the balloon escaping from the jet of air. 

  The jet of air exerts pressure against the fins, causing the Rotocopter to 

rotate during flight. 
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Procedure 
 

Discuss lesson – Whole Class (5–10 min) 
 

NOTE: the student worksheet provided for this activity does not contain a written component. 

Please consider your objectives for this lesson as discussed on page 3.  
 

  PERFORM THE TEACHER DEMONSTRATION (see page 7) 

  Discuss why the balloon hovers above the hair dryer instead of falling to the floor. 

  DEMONSTRATE THE BALLOON ROTOCOPTER 

  Discuss the materials used and how you constructed it. 

  DISCUSS THE ACTIVITY AND SAFETY PRECAUTIONS 

  Ask students to help you decide the safety rules for the lesson and establish a signal to stop 

all activity and wait for instructions. 

  ASSIGN GROUP JOBS 

  Assign group jobs and distribute student worksheets 

    

Construct Rotocopters – Small Groups (20–45 min) 
 

  Equipment Manager collects materials required for activity from science store. 

  Group members cooperate to make their own Rotocopter. 
 

   · repeat, observe and revise ideas 
 

  Once completed, equipment manager collects a hair dryer, extension cord and jar from the 

science store or teacher (younger students may need to wait for the teacher or other 

supervisor to attend). 

  Students share the hair dryer and jar to take turns at practising take-off and landing. 

  Equipment manager returns equipment to science store. 

 

Rotocopter Obstacle Course Competition – Whole Class (30–45 min) 
 

  Set up several jars as an obstacle course at the front of the class. 

   Draw names and conduct time trials – record times on whiteboard. 

 

Individual – Individual (15–20 min) 
 

  Writing task – eg journal reflection and drawing 
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Teacher’s notes 
 

How to make a Balloon Rotocopter 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Inflate and tie a balloon. Wrap a length of string around the 
balloon to act as a guide. Then use a permanent marker to 
draw a line around the balloon’s circumference. 

2. Hold the glass at an angle and gently top up the 
glass with oil 

4. Use sticky tape to prepare four adhesive fins. Stick the ends to 
a smooth surface as illustrated here. Pinch the tape as 
illustrated below in step 5 to complete the fin. 

 

3. There should now be four intersections around the balloon’s 
circumference as illustrated. 

 

5. Preparing the adhesive fins on a smooth surface first (eg table) 
prevents accidental bursts – as removing adhesive tape can 
cause balloons to burst. 

2. Use the string again or draw a freehand second line right 
around the balloon from the knot to the ‘top’ and back. Draw 
a third line from the knot to the top and back which intersects 
the second one at right angles. 

 

 

6. Stick the four fins on the four intersections around the 
balloon’s circumference. Mount each of them at a 45 degree 
angle to the circumference as illustrated.  

 

 Note: the fin orientation in this photo results in a Rotocopter that will rotate 
fastest in the anti-clockwise direction 

¡ ¢ 

£ ¤ 
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How to ‘fly’ and land a Balloon Rotocopter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. The completed Rotocopter should have four fins all oriented at 
the same 45 degree angle. 

 

 

1. Carefully set the Rotocopter on a smooth surface or rest it in 
an empty jar as illustrated. 

 

 

2. Aim a hair dryer up at the Rotocopter from below the table. 
Setting the fan speed to maximum generally results in more 
stable flight. 

 
 SAFETY NOTE: where possible, set the hair dryer to the lowest 

hear setting or depress the ‘cool’ button if present. 

 

3. Landing the Rotocopter back into an empty jar (or into a 
second jar as illustrated here) is possible but requires patience, 
practice and reasonable hand-eye coordination. 
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Rotocopter Obstacle Course & Time Trials 
 

Kids enjoy competitions so they’ll love the challenge of flying and landing their Rotocopters around 

an obstacle course against the clock. Allow for some practice time before time trials begin and use 

a stopwatch to record each student’s time.  

 

Set up three or more jars on a table at the front of the class. Start with the Rotocopter in one jar. 

Each student takes a turn at flying their Rotocopter through the obstacle course starting in the first 

jar. They must land the Rotocopter in each jar in between, and take off again until the final jar is 

reached. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Allowing practice at home overnight will improve performance but also introduces the risk that 

some students will forget to bring their Rotocopter to school or accidentally burst their balloon. 

With sufficient materials, a new Rotocopter can be assembled quickly on the day of the time trials 

to avoid disappointment. 

 

Teacher Demonstration 
 

This classic demonstration may help with explaining the two important properties of fluids required 

to understand how the Rotocopter flies. 

 

 

 

 

 

 

Rotocopter Obstacle Course 

 

1. Hold a balloon above a hair dryer. Ask the class to predict what 
will happen if you switch on the hair dryer and let go of the 
balloon. 

 

 

 

 

2. Switch on the hair dryer and let go of the balloon. 
 

 Students who have never seen this demonstration before 
expect the balloon to fly up before falling back to the ground. 
They will be surprised that the balloon hovers above the hair 
dryer indefinitely instead. 
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How a Rotocopter ‘Flies’ 
 

Two properties of fluids cause the Rotocopter to fly. These are simpler to explore in the case of the 

balloon in the teacher demonstration on page 7 above. 

 

The Coanda Effect 
 

The Coanda Effect is named after the Romanian inventor Henri Coanda (1886 - 1972) who is widely 

regarded as the grandfather of modern jet engines. 
 

The Coanda Effect is the tendency of fluids to stick to a surface, such as 

when a stream of water hits the back of a spoon as illustrated. The effect 

occurs in both liquids and gases but the cause in each case is different. In 

fluids like water, surface tension between the water molecules and 

adhesion combine to keep the stream attached to the surface (eg the 

spoon). 
 

Gas molecules do not exhibit surface tension (ie, they do not ‘stick’ 

together). The Coanda Effect is observed gases however, but results from 

the differences in pressure caused by the Bernoulli Effect. 
 

The Coanda Effect can be demonstrated with air by placing a large round jar in front of a lit candle. 

Blowing directly at the jar extinguishes the flame behind it because the jet of air sticks to the 

surface before flowing onward to the candle. 

 

The Bernoulli Effect 
 

The Bernoulli Effect (also called Bernoulli’s Principle) is at first a counterintuitive property of fluids. 

It is named after the Swiss mathematician and inventor Daniel Bernoulli (1700 – 1782). Bernoulli 

derived the equations which explain the relationship between pressure and velocity in fluids. These 

equations are beyond the scope of primary science education but can be generalised to the 

following statement: 
 

An increase in velocity results in a decrease in fluid pressure in the direction of flow. 
 

Consider the balloon in the teacher demonstration. Without the 

stream of air, the air pressure on the balloon is equal in every 

direction. Letting go of the balloon will cause it to fall to the 

ground. With the hair dryer on, the jet provides an upward force 

which prevents the balloon from falling. The jet also completely 

envelops the balloon in a bubble of upward moving air. Where it 

is flowing along the surface, the moving air exerts less pressure 

on the balloon. This ‘bubble’ of lower pressure traps the balloon 

and prevents it from escaping. 

 

 

 

 



     

     

 

 

 
 

 
 
In this activity, you will construct your very own Rotocopter. 
You will enjoy this activity more if you follow the instructions 
carefully, help each other and share materials. Be patient  
while waiting for your turn so everyone gets a turn.  
Remember to observe all your usual class safety guidelines. 
 

Objectives 
 

To construct a Balloon Rotocopter 
To fly and land your Rotocopter 
To investigate how a Rotocopter flies 
To work cooperatively and safely 
 

Making a Balloon Rotocopter 
 

Materials required 

 

 1 Balloon String Sticky Tape 
 1 Plastic Cup Scissors Hair dryer (shared) 
  

Procedure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

1. Inflate and tie a balloon. 
 

 Wrap a length of string around the balloon to act as a guide. 
Use a permanent marker to draw a line around the balloon’s 
circumference. 

 

3. There should now be four intersections around the balloon’s 
circumference as illustrated. These are the positions you will 
add sticky tape fins. 

2. Use the string again or draw a freehand second line right 
around the balloon. This line should extend from the knot to 
the ‘top’ and back again. Draw a third line from the knot to the 
top and back which intersects the second one at right angles. 

 

¡ ¢ 
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Flying your Rotocopter 
 

 
 
 
 
 
 
 
 
 
 

 1. Take off 
  Set your Rotocopter on a table or rest it in an empty jar. 

 

 2. Flight 
  Aim a hair dryer at the Rotocopter and switch it on. 
  Hold the hair dryer steady while in flight. Move slowly and the Rotocopter will move too. 
  Try holding the hair dryer at different angles. What effect does this have? 
 

 3. Landing 
  With practice, you can even land your Rotocopter back in a jar. 

4. Prepare four fins.  
 

 Start with a piece of sticky tape about 4 centimetres long. Stick 
the ends to a smooth surface as illustrated. Pinching the tape 
as illustrated below in step 5 completes the fin. 

 

 

5. Removing adhesive tape can cause balloons to burst! 
Preparing the adhesive fins on a smooth surface first (eg table) 
prevents accidental bursts. 

 

 Note: coloured tape was used for the photos but clear Sellotape works just 
fine too. 

 

6. Stick one fin on each of the four intersections around the 
balloon’s circumference. Mount each fin at 45 degrees to the 
circumference as illustrated.  

 

 Note: the fin orientation in this photo makes a Rotocopter that will rotate 
best in the anti-clockwise direction 

 

7. Your completed Rotocopter should look like this. All four fins 
should be oriented at the same 45 degree angle. 

 

 Your Rotocopter is ready to fly! 

 

   

Take off Flight Landing 
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