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Lesson Plan- Rockets, maths extension
Class: Fifth / Sixth Class
Strand: Mathematics
Strand Unit: Measures, numbers and data
Group size: Three to Four students per group or demonstration only

Aim 

To help students design an experiment to test the effect of water temperature on the launch time of a film holder rocket. 

Once the experiment has been conducted, students can carry out a number of maths related activities including measuring quantities and time, ordering and comparing responses and representing data.

Materials
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· Old camera film holders
· Effervescent tablets
· White tray or piece of paper for launch site if students are carrying out the activity in small groups
· Water: cold and hot (not boiling)
· Method for measuring liquid such as pipette, syringe or a medicine spoon



· Caution should be applied as the rockets can take off with considerable force and noise. Consideration should be taken to conduct the experiment outside or in a room with a high ceiling. Never hold any part of your body over the rocket when it is about to launch. The launch may take several minutes to occur. If after 5 minutes the rocket does not launch, carefully pick it up and pop the lid off facing away from you and the students. 




Method:  

1. It is recommended that you carry out the Explorer’s Science Rockets Experiment as a demonstration with your class before allowing students to carry out the experiment in groups.


Ask students to help you design an experiment to test the effect of water temperature on the launch time of the rocket.  The objective is for the quantity of water and tablet to remain constant between each rocket while the temperature varies. 
 



Trigger questions: 

· How will we measure the quantities of water? Do we have pipettes, syringes, medicine spoons that can be used?
· How will we measure the quantity of the tablet? Are we going to cut it into quarters, and use roughly the same amount each time or will we weigh it out? 
· How will we measure the reaction time? Do we have stop watches or will we count the seconds manually?
· When should we start counting? Is it from the time the lid goes on the film holder or from the time it is put on the launch site?
· How will we measure the temperature? Will we use a rough guide of cold, warm (50\50 cold and hot) and hot? If we have access to thermometers, can we use exact temperature ranges such as 10, 20, 30, 40 degrees Celsius?

2. Ask students to draw a table for recording the results of the experiment such as the one below. Insert an additional column if using exact temperature ranges.

	Water Temperature
	Time (seconds)

	Cold 
	

	Warm (50% cold + 50% hot)
	

	Hot
	



Time estimates for rocket launch (Teachers Note)
	Water Temperature
	Time (seconds)

	Cold 
	30-40 seconds

	Warm (50% cold + 50% hot)
	15-20 seconds

	Hot
	5-15 seconds



3. Ask students to prepare their first rocket using 5 mls of cold water. When all groups are ready, distribute one quarter of an effervescent tablet to each group.
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4. Ask each group to add the effervescent tablet to the water and secure the lid onto the top of the tube.
5. Get students to turn the rocket upside and place it on their launch sites. A member of each group must record the time from activation to launch.
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6. Get students to repeat the experiment using 50% cold water and 50% hot water (5 mls in total), and record the reaction time again.
7. Finally, get the groups to carry out their final experiment using 5 mls of hot (not boiling) water. Record reaction time. 
8. Ask students to order and compare the reaction times of their rockets. Which temperature produced the fastest reaction time? 
9. Get students to display their results on a bar chart to compare their results. 

What Happens?

· As the temperature of the water increases so should the reaction time of the rockets as the gas is released at a quicker rate within the film holder. Things that effect this result include:
· Students counting quicker as rockets are repeated and excitement grows.
· The lid of the holder not being secured properly and the rocket leaking
· The lid of the holder being too tight fitting and unable to pop off. 



Additional Maths exercises 

· Take down the class results on the board and ask students to copy the results table. Ask them to calculate the average reaction time of rockets at each temperature. 

· Do you have access to temperatures? If so, ask students to compare reaction time of rockets at 10, 20, 30, 40, 50 and 60 degrees Celsius. 

Discussion Points

· Ask the students why they think the rockets launch time decreased as the temperature increased?
· Discuss with the students the reasons for keeping the quantities of water and tablet constant while the water temperature varied.
· Discuss the effect varying water quantity or tablet quantity might have on the rocket launch.
· If you have carried out the Explorers Science Experiment, Lava Lamps, in class discuss with students the reasons why lava lamps cannot be turned into rockets (Not enough pressure produced to affect the strength and weight of the bottle, screw top lid on plastic bottle much stronger than push-on lid on film holder). 



Outcome 

The children in the class will have developed skills in the following:
· Questioning
· Exploring 
· Planning 
· Predicting
· Making
· Observing 
· Measuring
· Recording
· Comparing and contrasting
· Recording and communicating
· Evaluating
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