
WHAT QUALITIES 
DO COSMETICS AND 
TOILETRIES HAVE?
In this lesson students explore qualitative and quantitative ways to describe the properties of  
cosmetics and toiletries. They build and share a vocabulary to describe the feel and other physical 
properties of a range of products before using their practical skills to test the pH of some sample 
products. Students can also apply their ideas to identify some mystery products from their pH.

TOPIC AREAS

• The pH scale and indicators
• Practical skills
• Scientific communication
• Applications of science

LEARNING OUTCOMES

Students will be able to:
•  Describe a range of physical properties including

smell, appearance, texture and viscosity.
•  Explain pH in simple terms as a way to measure the

acidity or alkalinity of a water-based substance.
• Test for the pH of a range of toiletries and cosmetics.

RESOURCES

FROM THIS PROGRAMME FROM YOUR LAB

11-14s Lesson 1: activity sheets 1 and 2  
(one each per student)

11-14s Lesson 1: PPT presentation

Per pair of students:
•  pH strips and colour chart

 •  Watch glasses, spotting tile or similar small
containers for samples

•  Small beaker

•  Stirring rod or spatula

PPE as required by your school, eg eye protection.

11-14s LESSON 1 
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PREPARATION

You will need a range of products to test for pH. You 
can provide these, or alternatively ask students to bring 
them in (and potentially share small amounts of them). 
Be conscious of any permissions required from parents if 
asking students to bring in their own samples. 

These could ideally include:
• Antiperspirant (roll-on is best)
• Hair conditioner
• Shampoo (including some ‘no tears’ baby shampoo)
• Moisturising cream
• Hard (eg ‘bar’) soap
• ‘Dove’ or other moisturising bar soap
• Hair smoother (anti-frizz)
• Depilatory (hair removal) cream
• Lip balm
• Body lotion

If your school policy allows it, students could also 
bring in cosmetics such as foundation, lipstick or 
mascara. Samples of these may need to be mixed 
with water to take a reading.

You may want to arrange the samples around your 
room so students can circulate to test each one. 
Alternatively, students can test their own products in 
pairs and share results. 

Bring in two or three products of your own to use as 
‘mystery’ products in the plenary. Pour a small amount 
into a watch glass and label each one as ‘product 1’, 
‘product 2’ etc, so students can’t guess what these are 
from the size and shape of the packaging.

SAFETY

  We recommend students wear eye protection 
and protective gloves. Follow your school’s risk 
assessment and safety procedures for this activity. 
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STARTER
1.  Explain that students are going to explore some

di�erent ways they can describe the properties
of some important everyday products based on
chemistry: toiletries and cosmetics.

2.  Invite students to share the names (eg shampoo,
antiperspirant) of the products they have brought
to the lesson.

3.  Invite students to suggest what properties they
could describe about these products, eg their smell
(fragrance), colour, opacity, texture, viscosity.

4.  Briefly discuss why it is important to be able to
describe these products – so the cosmetic scientists
who formulate, manufacture and test them are able
to ensure they have the qualities customers desire,
for them to perform well. You might want to help
students identify that customers and cosmetic

scientists might use di�erent language or vocabulary 
when they talk about products, even though they are 
talking about the same properties.

5.  Ask students to work in small groups and build a
vocabulary for one or more of the properties they
suggested. Share ideas and show slide 1. Use these
words to identify some preferred qualities for one or
more products. Students should record their ideas
using activity sheet 1.

6.  Show slide 2 and discuss how cosmetic scientists
might use vocabulary like this.



MAIN ACTIVITY
Explain that students have so far explored some qualitative 
descriptions of these products. That is, they have described 
each property using words. Can students identify any 
quantitative values that we use to influence our purchase 
of a particular product? They will probably identify pH 
fairly quickly but may need to be guided towards SPF.

1.  Show slide 3 and discuss how quantitative
measurements can ensure that products perform
as customers prefer.

2.  Explain that students are going to measure one
important property of any cosmetic or toiletry
– its pH, or how acidic or alkaline it is. Explain
that these products need to be acidic or alkaline
depending on their use. The right pH helps each
product perform well, and any product that’s
designed for use on the body has a pH that is
safe when used as directed.

3.  You may want to mention that di�erent parts of our

bodies have varying pH values. For example, 
skin has a natural pH of about 5.5, which is 
slightly acidic.

4.  Optionally, review what students know about
acids, alkalis and indicators.

5.  Show slide 4, which briefs students on what to do,
and review activity sheet 2.

6.  Show slide 5 and review how to measure pH using
indicator paper or test strips, adapting your delivery
to suit your equipment. Students should pour a small
quantity (around 1-3ml) of a product into the watch
glass or spotting tile and dip the test strip to measure
pH. (If necessary, students can add 1 or 2ml water to
dilute, mixing well using the stirring rod or spatula,
which they should rinse afterwards.)

7.  Manage students as they test each product in their
pairs or circulating around the room, recording their
results on activity sheet 2.
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PLENARY
1.  Share results, which you could gather by drawing

your own pH chart on your whiteboard. Explore how
students’ measurements vary within categories (eg
for shampoo) and between them (eg comparing
conditioner with soap). Show slide 6, which
provides an overview.

2.  If students measured cosmetics (lipstick etc), ask
them if this also worked? Students should have
found that the cosmetics won’t mix with water, and
this water, if tested, will be roughly neutral. Help
students recall that they can only measure the pH
of aqueous solutions.

3.  Explain that you have some mystery product
samples. You want students to predict what these
are, based on their properties, ie appearance,
fragrance and viscosity, and their pH.

4.  Use volunteers to measure the pH of each one and ask 
students to use their results to suggest what each one is.
Reveal each product and see if students were correct.

DIFFERENTIATION IDEAS
EASIER
 Less able students could be given ready-made 
vocabulary cards (using the ideas on slide 1). They can 
test fewer product samples, examples within just one 
category (eg shampoo), or samples that show clear 
di�erences between categories.

MORE CHALLENGING
 More able students could suggest how to measure 
other properties (eg viscosity or opacity) so they can 
be described quantitatively. They can test a greater 
number of samples across di�erent product categories.
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