Science Task 1
Investigative Activity
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Volcano experiment for VELS Level 3/Year 4
Links to VELS Science domain 

Dimension- Science Knowledge and understanding

At Level 3, students classify a range of materials such as solids, liquids and gases according to observable properties, and demonstrate understanding that this system of classification of substances is sometimes problematic. Students describe examples of reversible and non-reversible changes in substances.

Dimension- Science at work
At Level 3, students plan, design, conduct and report collaboratively on experiments related to their questions about living and non-living things and events. They select and use simple measuring equipment, use a range of appropriate methods to record observations, and comment on trends. They describe the concept of a fair test and identify the variables associated with an experiment. They develop fair tests to make comparisons and explain how they have controlled experimental variables.

Students describe safety requirements and procedures associated with experiments.
Introduction 

This experiment was chosen so students could investigate the reaction between 3 household products –:

· Sodium bicarbonate, or baking soda- an alkaline or base,
· vinegar – an acid,

· and dishwashing detergent.

The chemicals are non-toxic, household products, and the experiment is dramatic, making it a good choice for scientists of all ages.
Purpose of experiment

To observe physical and chemical changes in a substance after a chemical reaction.
Hypothesis

We predicted that the chemical reaction would occur faster after the detergent was added.

Materials used
	For the volcano structure
	For the chemical reaction

	· 3 clear plastic cups
	· white vinegar (acetic acid)

	· 3 paper plates
	· dishwashing detergent

	· aluminium foil
	· baking soda  (sodium bicarbonate)

	· adhesive tape
	· measuring cup

	· baking tray
	· tablespoon measure

	
	· stop-watch

	
	· red food colouring


Method
	Constructing the volcano 

	1. Secure the cup’s base to each plate with double-sided tape and cover with aluminium foil 

	2. Poke a hole through the foil into the middle of the cup

	3. Tape the foil to the inside of the cup

	4. Place the volcano on a pan or tray

	5. Repeat this procedure until you have 3 ‘volcanoes’

	6. Number your volcanoes 1, 2, and 3

	7. Place 1 tablespoon of bicarbonate soda into each ‘volcano’ cup

	

	Making the volcano ‘erupt’

	Volcano 1 
	Volcano 2
	Volcano 3

	1. Measure 1 cup of vinegar and add 3 drops of red food colouring.
	1. Measure 1 cup of vinegar and add 3 drops of red food colouring.
	1. Measure 1 cup of vinegar and add 3 drops of red food colouring.



	2. Add this mixture to the ‘volcano 1’ cup.
	2. Add 3 drops of liquid detergent to this mixture.
	2. Add ¼ cup of liquid detergent to this mixture.



	3. Observe, time and record what happens.
	3. Add the mixture to the ‘volcano 2’ cup.
	3. Add the mixture to the ‘volcano 3’ cup.



	
	4. Observe, time and record what happens.
	4. Observe, time and record what happens.


Results 
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Volcano 1 (Control experiment)

· Instant and profuse foaming for 15 seconds.  Foam rose up and out of the top of the cup. Foaming gradually diminished to small bubbles in the bottom of the cup 

· Bubbles present in cup after 3.50mins
· Bubbles still present in cup after 3 hours, after which timing ceased
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Volcano 2
· Instant and continuous foaming 
· Foam reached the top rim of the cup after 1 minute 30 seconds 

· Larger bubbles than in Volcano1 were present 

· After 2 minutes 30 seconds, the foam had dropped to 1 cm below the rim of the cup 
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Volcano 3
· Instant foaming, with large bubbles present, moving very slowly to rim of cup, compared with Volcano 2
· After 2 minutes, 1 cm of clear liquid vinegar was visible in the cup as well as foam reaching to the rim of the cup

Discussion
The bicarbonate of soda (sodium bicarbonate/baking soda) is an alkaline/base. It reacted with acetic acid in the vinegar, producing sodium acetate, water and carbon dioxide gas. The carbon dioxide gas formed bubbles that were visible in the vinegar/food colouring mixture. 
Surfuctant in the detergent made the bubbles last longer, and produced a greater amount of foam. The consistency of the bubbles was thicker and creamier in the Volcano 3 experiment when a greater amount of detergent was added.

A few errors were made when adding ingredients which highlighted the point that some requirements for conducting a successful experiment are as follows-:

· adequate bench space, 

· clearly labelled ingredients, and

· correct measuring equipment.

The experiment was then repeated correctly.

A limitation of the experiment was that in order to observe the reaction occurring in the clear cup, the foil needed to be removed from the side of the ‘volcano’. To overcome this limitation, we decided that this experiment could be conducted in two parts. Part 1- viewing the chemical reaction occurring in a clear cup, and Part 2 - simulating a ‘volcanic eruption’.

Conclusion
In this experiment we observed the physical and chemical changes that occur in a substance after a chemical reaction.

We were able to investigate the effect of detergent on the rate of reaction. Our hypothesis, that the rate of reaction would be increased by the addition of detergent, was not supported by our results. In contrast to what we expected, volcanos 2 and 3 (to which the detergent was added) occurred more slowly than volcano 1 (to which detergent was not added).

Delegation of tasks
Tasks were delegated in the following manner-:

Elizabeth-:
· Suggested the experiment as her children had conducted it in primary school, and had enjoyed the experience, and;

· conducted the experiment.

Vita and Michelle-: 

· Photography and filming. 

· Timing and recording observations.

All group members-:
· Researched volcano experiments, and discussed which variables to investigate.

· Wrote and edited the report.
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