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Changing Colours

Changing Colours
Year 3
Year 4
Year 5
Year 6

–
–
–
–

Science
Science
Science
Science

(Science; Yr 3, ACSHE050)
Science involves making predictions and
describing patterns and relationships
(Science; Yr 4, ACSHE061)
Science involves making predictions and
describing patterns and relationships
(Science; Yr 4, ACSHE062)
Science knowledge helps people to
understand the effect of their actions

(Science; Yr 5, ACSHE083)
Scientific knowledge is used to solve
problems and inform personal and
community decisions

Cross-curriculum
priority
Sustainability

(Science; Yr 6, ACSSU094)
The growth and survival of living things
are affected by physical conditions of
their environment
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Changing Colours
Exploring acidity and alkalinity with a natural pH test

Living things react to each other and their
environment in many subtle ways. An understanding
of pH can help us understand what is happening.
This simple demonstration gives us a way in to
discussions about pH, which we can build on as
students’ understanding of biological science grows.

Equipment:
You will need
Before the class:
Half a head of red cabbage
1 large glass jug or bowl
1 knife and cutting board
1 litre of water to boil

A further selection of items to
test (optional):

Extra equipment:

Stomach antacid tablet

Glass jar with a lid and rubber
gloves (if testing soil)

Liquid soap

White paper

Pureed or mashed apple

Torch or small light
(if exploring colour)

Banana
Cooked and mashed potato or
parsnip

Duration:

Onion

30-40 minutes

For the experiment:

Pasta

Location:

The pre-prepared purple
cabbage water

Carrot

The science classroom

1 small plastic container

Strainer

Pantry items such as honey, soy
sauce, coconut milk, almond milk

Another large glass bowl or jug

Cold tea or coffee

6-10 beakers or glass jars of
the same size

Soil from the school garden

5 clean teaspoons
Half-a-cup measure

Compost or worm farm
Sand

At least 1 teaspoon (tsp) each of
bicarbonate of soda, vinegar,
lemon juice, milk or tartaric acid
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Adult preparation to be done before class:
● Slice or process the red cabbage into ribbons.
Set a few ribbons aside in the small plastic
container to show students.
● Place the rest of the shredded cabbage in
the large glass jug or bowl.

● Leave to cool completely. The liquid should be
cool when it is ready to be handled by students.
● This can be done up to 24 hours before the class
– just keep the cabbage/water mixture covered in
the fridge.

● Boil about a litre of water and pour it over the
shredded cabbage. A rich purple-red liquid
should start leaching out immediately.

Purple Cabbage Water
Watch The One with a Superstar Fridge

● Set up the six beakers or glass jars. If the table or
surface is not a pale colour, place white paper under
each beaker to increase the visibility of the
colour change.
● You can also write the substance you are testing on
each piece of paper – e.g. ‘Bicarbonate of soda’.
● As you set this up, explain:
◊ Some substances, such as colours, have chemical
bonds inside them that can be changed or broken
when they come into contact with an acid.

● Introduce vocabulary that may be needed for this
session, including the adjectives ‘acidic’ and ‘alkaline’
and the nouns ‘acid’ and ‘base’. A student factsheet
explaining the pH scale (Potential Hydrogen Scale)
is optional, but we’ve popped one in for you to
share, just in case.
● Show students the shredded cabbage you put aside.
● Explain what you did to get the purple cabbage
water. Show them the jug of purple cabbage water.
Maybe even show them how it’s the HOT liquid that
leached out the colour so quickly – pour some cold
water over a little cabbage and explain that this
would take days to have the same effect.

◊ Plants take water and nutrients from soil, but the
acidity or alkalinity of the soil determines how
much and what nutrients and minerals will be
available to them.
◊ In our stomachs, super-strong acids break food
down and change or weaken the bonds between
molecules – helping to make nutrients available
for absorption.
Refer to the beakers and the substances you are
going to test, and ask students:
● Which of these substances is an acid? How do we
know? Do we think an acid will make a change to
the purple water?

● Strain the cabbage water into another bowl or jug,
reserving the liquid. (The used cabbage can go
in the compost or worm farm.)
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Test it Out

Sudden Changes

● Measure 1 tsp of each test substance into each
beaker: bicarbonate of soda, lemon juice, vinegar,
milk, tartaric acid. For the dry powders, use a clean
spoon to add 1 tsp water and stir until a wet paste
is formed.

● You will see a sudden change in colour as the acid
or alkaline substances affect the purple liquid:

● Pour half a cup of purple cabbage water into
the first beaker.
● What happens?
● Ask students to predict what will happen before you
measure the same amount into the second beaker.
● Pour half a cup of purple liquid into each beaker.
● Don’t forget to use the final one as a control –
plain purple water.

◊ Pink and red colours indicate an acid
◊ Dark blue-purple is a neutral (neither acid
nor alkaline)
◊ Greenish yellow is alkaline.
● Discuss the colours and make observations.
● Placing a torch behind some of the colours may
help students see a difference in shade (the pinks
and reds tend to be similar).
● Explain that the purple water is changed when
bonds in the molecules of the purple liquid react
to the acidic or alkaline substance.
● Revisit the idea that acid in our stomachs breaks
down foods. Discuss how many nutrients need to
be soluble (dissolved) in water before they can be
absorbed into our bodies.

Sort it Out
Ask students to pick other items to test from the
selection you have brought (e.g. liquid soap,
honey, soy sauce, tea).
● Facilitate as they prepare and mix new substances
in the same way.
● Set all the beakers in a row and ask the class to
sort them from most acidic to most alkaline, using
the colours on the students’ pH chart, and what we
know of each substance.
Discuss why science needs international
standards and explore the applications of pH,
such as in farming, cheese-making, industrial
cleaning, medicine.
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Testing Soil
● The pH of soil matters a lot to plants. We saw in
the experiment how the acid changed the purple
cabbage water (pH indicator). When soil is very
acidic it also changes substances, and this can
make nutrients less available to plants.
● Most plants grow best in a neutral soil (pH 7).
● Tip about a quarter cup of soil into a jar with a
lid. Add half to three-quarters of a cup of purple
cabbage water, put on the lid and shake well.
● Let the substance settle, then shine a torch through
it to see what colour it registers.
Discuss: is the soil sample we took neutral?
Where did it come from? Would we expect a
different response if we took soil from a different
place (e.g. the worm farm)?
(Try it. Compost heaps are often more acidic. Plants
such as pines make soil acidic underneath. Areas of
soil near concrete are often alkaline.)

On the Ground
Students research how farmers use pH soil testing
to help determine the health of their soil and plants.
Have students find out the optimal pH for soil for the
following crops: carrots, radishes, beets, spinach, leeks.
Resource
◊ Science Clarified: Real-life applications of acids
and bases: http://www.scienceclarified.com/
everyday/Real-Life-Chemistry-Vol-2/Acidsand-Bases-Real-life-applications.html
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Year 5&6 Extension Activity

Talking Science
From Alice: The pH scale is an international standard.
A standard helps scientists to talk about acidity or
alkalinity of substances in a way that is precise and
measurable. It’s like using a 10c coin in photos to
compare the size of different bugs you find in the
playground!
The name pH comes from the words ‘Potential
Hydrogen’ or ‘Power of Hydrogen’.
The scale has numbers that run from very acidic (0) to
very alkaline (14). Neutral water is at 7 on the scale.

Depending on which substances you test, you may see the full scale of colour changes.
It’s pretty rare to come across very acidic or alkaline substances in a day-to-day setting
because these substances burn, and require special care (like super-alkaline bleach).
This is the range you are likely to see:
pH
number

1-2

3-4

5-6

7-8

9-10

11-12

Liquid
colour

pink

dark red

violet

blue

bluegreen

greenyellow
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Lexicon

Acid

Explain these terms in your own
words:
Acidic

Base

Acidic

pH

Alkaline

Ph!
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