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Spinning Your Wheels

Section A: Teacher Instructions

Curriculum Application

S2-4-03 Explain effects of heat transfer within the atmosphere and hydrosphere on the    development and movement of wind and ocean currents.

Include: Coriolis effect/convection, prevailing westerlies, jet streams, El Niño.

Materials

- candles

- matches

- paperclips

- cardstock with template printed on it

- scissors

Instructional Sequence

1) Organize students into small groups

2) Give each group the above list of materials

3) Show the students where to cut and how to bend the fins

4) Instruct the students in how to make a holder with the paperclip

5) Ask the students to predict what happen when their spinny things are held over the candle

6) Ask to light the candles and to use the paperclip holder to hold the wheel about 20cm above the flame and to take note of the direction of movement

7) Ask for ideas of how this works and guide them to the correct explanation




Science Concept

Role play: This role play is intended to help the students understand the concept of air molecules in relation to temperature. Before you start, remind the students to be careful and to “take it easy.” Ask the students to stand in an open area of the room and tell them that they are the molecules of the air. Tell them that they are “room temperature” right now and to move about accordingly. Students should be able move about pretty easily in the space provided. Explain to them that the furnace went on and the room is heating up and ask the students to move about accordingly. They will soon notice that it is much more difficult to move freely and that there potential for more frequent collisions. Ask the students to return to their seats and ask them how they could solve the problem of bumping into each other. The two answers are to slow down or to find more space to run around in.

Ask the students to hold their hands in the same place they held the spinny thing and ask them what they feel. They will say that they feel heat coming off the candle and they should know that this is because heat rises. Ask them to relate the role play activity to what is happening to the air particles as the air heats up due to the burning candle. Explain that as the air heats up, the particles gain energy and begin to move faster. This causes the molecules to expand making it less dense than the air around it. This makes the hot air rise and creates an upward draft of air. As the air molecules hit the fins of the wheel, they push on the fins and cause it to spin. 

Safety Concerns

Review the fire safety guidelines with the students before the activity. 

Encourage the students to be careful not to cause harm to themselves or others during the role play.

Spinning Your Wheels

Part B: Student Handout

Background Information

We have learned that a convection current is caused by the rising of a warm mass of air or water. We have used our understanding of convections currents air to make a wheel spin using a candle. 

Now it is time for you to design your own fair investigation. Choose one of the following variables to explore and formulate a question that you want to answer. You will have a number of materials available for your investigation.

Possible Questions for Investigation:

1) How does the number of fins affect the speed of rotation of the wheel?

2) How does the angle of the fins affect the speed of rotation of the wheel?

3) How does the circumference of the wheel affect the speed of rotation?

4) How does the length of the fins affect the speed of rotation of the wheel?

5) What affect does the number of candles have on the speed of rotation of the wheel?

6) How does the height of the wheel above the candle affect its rotation?

You may also formulate a question of your own to investigate. 

What is the question you want to answer?

_____________________________________________________________

_____________________________________________________________​​

_____________________________________________________________


What are you going to keep constant in your investigation and what are you going to change?

Keep the Same 



What you will change

How will you ensure that this is a fair test?

What will you measure and how will you measure it? (Include units)

List the steps for your procedure:

Predict what you think will happen and why:

When your teacher has approved the procedure, carry out your investigation.

Create a chart to record your measurements and graph your results:

Explain your observations using what you know about convection currents.

What are some limitations of your investigation?

What would you change or keep the same if you were to perform the investigation a second time?

10 cm





Directions:


1) Cut along the solid lines


2) Bend each fin the same way to create a windmill


3) Make an indent in the middle and hold it up with the paper clip


Note: It is important that the indent be exactly in the center
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