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VELS Level 3 – Grade 4

Science knowledge and understanding

Concepts related to matter – its properties and uses and the production of different substances through chemical change.  Builds on students’ curiosity and questions about the natural world around them. 

Progression Point 2.75 - classification of a range of materials with reference to the observable properties of the materials

Science at work

Students learn to be curious and to use scientific understanding and processes to find answers to their questions.  They design and pursue investigations; generate, validate and critique evidence; analyse and interpret ideas and link them with existing understanding; work and reason with scientific models and communicate their findings and ideas to others. 

Progression Point 2.75 - generation of questions about situations and phenomena which lead to collaborative planning, designing and conducting of experiments.  Reporting of experiments, using science-specific language to record variables and characteristics of a fair test. Understanding of patterns and related trends evident in collected data; understanding and recording of required safety procedures during experiments; understanding of how the work of a particular scientist has benefited society.

Skills: predicting, analysing, experimenting, observing, recording, scientific terminology.

Introduction to Acids & Alkalis / Bases

Question: What is an acid? What is a base?

In the seventeenth century, the Irish writer and amateur chemist Robert Boyle first labelled substances as either acids or bases (he called bases alkalies) according to the following characteristics: 
Acids taste sour, are corrosive to metals, change litmus (a dye extracted from lichens) red, and become less acidic when mixed with bases.

Bases feel slippery, change litmus blue, and become less basic when mixed with acids.

(Later, other scientists proposed a more scientific explanation but this is too complex for this level)

There are acids and bases present in most household substances that we interact with every day. Some things are neither acidic nor base and are known to be neutral. We can see how much acid or alkali is present in something through the use of colour indicators such as litmus paper or red cabbage liquid.  

(Extension concepts - Research into Robert Boyle, neutralisation and pH scale.)

Question: Can you think of anything that is acidic or base?

Purpose of the experiment:

To test whether household substances are acids or alkalis.  To demonstrate to students the presence of acids and bases around the home.  To introduce concept of acids and alkalis to students in meaningful context.

Questions:
· Which of these substances do you think are acids and bases?  Fill in 2nd column of the table your predictions about each.  

· Do you think the substances will change? 

· What colour to do you think they will turn? 

· Do you think there will be a variation in colour between the different substances? 

	SUBSTANCE
	PREDICT ACID OR BASE?
	COLOUR IT TURNED
	ACID OR BASE?
	FURTHER COMMENTS

	Distilled water
	
	
	
	

	Tap water
	
	
	
	

	Lemon juice
	
	
	
	

	Baking soda
	
	
	
	

	Milk
	
	
	
	

	Washing powder
	
	
	
	

	Vinegar
	
	
	
	

	Eau de Cologne
	
	
	
	


Materials:

· Red cabbage

· Distilled water

· Chopping board, knife, measuring jug, saucepan, strainer, soup spoon.

· 9 jars or glasses

· 8 household substances to test for acidic or alkali properties

Method:

To make the Indicator

· Measure about 0.5L of distilled water into a measuring jug.  Pour into a saucepan and set to boil on the stove.  

· Take a red cabbage and carefully chop it finely on a chopping board.  

· Add the chopped cabbage to the boiling distilled water and take the saucepan off the heat.  Leave it to stand for about half an hour so it can completely cool.

· Strain the liquid into a container and throw away the used cabbage.  The liquid should be purple in colour.  

Consider safety issues of knife handling and stove use.  This could be prepared prior to undertaking the experiment but requires full explanation in order for the students to understand how it relates to the experiment.

To test for acidity and alkali properties 

· Pour the cabbage liquid equally among your 9 jars or glasses ready for your individual experiments. 

· Make sure your glasses are correctly labelled ready for each substance test.  

· Remember to fill out the first half of the results table with your predictions for each substance before adding the substances to the indicator.  

· For each substance, measure a soup spoon of the substance and stir into the glass.  It is important the amount of each substance is the same (controlled element).  That way the amount of colour change that occurs will correctly indicate the strength of the acid or base, rather than be affected by the amount of the substance added.  

· Record results for the substance in the chart

· Clean the spoon and repeat for the next substance.

Results:

If the liquid turns red it is an acid.  If the solution remains the same colour, it is neutral.  Bases or alkalis turn the indicator green.  The stronger the acid or base, the stronger the related colour will be.

	SUBSTANCE
	PREDICT ACID OR BASE?
	COLOUR IT TURNED
	ACID OR BASE?
	FURTHER COMMENTS

	Distilled water
	Neutral
	Same
	Neutral
	De-ionised so doesn’t affect indicator

	Tap water
	Base
	Same
	Neutral
	

	Lemon juice
	Acid
	Red
	Very strong acid
	Turned dark red because lemon juice is a strong acid

	Baking soda
	Base
	Blue
	Base
	Not as strong a base colour as expected. Slow to change.

	Milk
	Acid
	Milky purple
	Nearly neutral
	Sour milk would be more acidic; milk is alkali until it goes off.

	Washing powder
	Base
	Green
	Strong base
	

	Vinegar
	Acid
	Really dark red
	Acid
	

	Eau de Cologne
	Acid
	Slightly lighter purple
	Very weak acid, almost neutral
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	Preparing the cabbage
	Boiling the cabbage
	Straining the cabbage 
	Cabbage indicator water
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	Substance 1
	Substance 2
	Substance 3
	Substance 4
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	Substance 5
	Substance 6
	Substance 7
	Substance 8
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	RESULTS 


Discussion:

· Have the students arrange the substances in a colour spectrum. (Use this as an introduction to the pH scale)

· Analyse data, discuss what data means

· Were the results similar to what you predicted? 

· Did the substances change the colours as you expected?  

· Why do acids and bases change the indicator different colours? What has occurred? (a chemical reaction)

· What other substances could you use to test for acids and alkalis?

· What do you think would happen if you mixed acids and alkalis together?
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Possible errors or limitations:
We were unable to find distilled water to use as a control substance in our experiment.  If not really a neutral substance, this possibly explains the similarity in colour to the tap water test.

However, with further research on the internet we found multiple variations of the experiment that only specified the use of tap water.  

Conclusion:

Using red cabbage liquid as an indicator we were able to test which household substances were acids or bases. The experiment was a success as it produced a spectrum of indication ranging from a very strong acid to a very strong base. The students could easily replicate this experiment at home under parental supervision to test further substances.

Further Activities
· The students could make litmus paper using the cabbage liquid and porous paper and conduct further experiments.

· They could research into scientists who have looked into acids and bases over the years.

· Experiment with other plant material to test for effective indicators. Elderberries and blackberries are offered as alternatives but they could explore other strong coloured plants such as beetroot and raspberries.

How we delegated the activity: We worked collaboratively and equally on all aspects of the assignment and found it to be a valuable and fun learning experience.

Resources:

· Hann, J. How Science Works, Surry Hills, NSW: Reader’s Digest Press, 1991

· http://www.visionlearning.com/library/module_viewer.php?mid=58 

· http://encyclopedia.kids.net.au/page/ac/Acid-base_reaction_theories 

