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Thai soda
Episode 2 Sweet and fizzy

Introduction
A soda company has noticed that the soda market in Thailand is very profitable but 
that their soda is failing. The CEO wants to create a new, more exciting soda that will 
become market leader in Thailand. He has asked Nadej, his head Food Scientist, to 
manage the projectand he has, in turn, recruited a team of experts (your students) to 
do the job.

In this first episode, Market Survey, Nadej is keen to make sure all students think 
about what makes a good soda, understand the terms solute, solvent and solution 
and how these apply to soft drinks.

In this episode, Sweet and fizzy, Nadej’s team looks at the factors affecting the rate 
at which sugar dissolves. They plan an investigation to explore the speed of 
dissolving.

By the third episode they are looking at quality control and preparation of solutions of 
known concentration. The final episode looks at some health issues of soda.

Keywords

Solubility, soluble, insoluble, solvent, solute, solution, pressure.

Learning objectives

• Be able to explain what factors affect how well a substance dissolves. 
• Be able to apply your own understanding to the problem of getting the most sugar 

and carbon dioxide into soda. 

Learning activities      130 mins
Engage          10 mins
Nadej identifies the sweetness and fizziness of soda as being key factors in their success. 
Students learn that today they will be looking at ways to increase the sweetness and 
fizziness of their sodas.

Slide 1-4 Nadej welcomes the students back and introduces this episode. Given 
that they now know about solutes they need to move on to discuss 
things that affect the rate of dissolving. Use slide 4 to ask students to 
explain what they understand by dissolving (this is a good opportunity to 
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link with the previous episode’s content) and then move on to introduce 
the first investigation.

Explore           75 mins
Nadej asks the students to look at a range of solutes and solvents to see what can dissolve. 
This is a simple investigation that almost all students should complete unaided. The 
investigation is extended later when the students look at the rate of dissolving as well as the 
total amount.

Slide 5 to 7 Nadej explains that they have a range of powders and solvents and will 
be looking at what can, and cannot, dissolve. Encourage students to 
produce their own recording sheet. The one on the slide is a good 
example, if they need more support. Explain to them that a table for 
results can help to organise their data and make sure they do not forget 
to do all of the dissolving tests. The Student Support Sheet 1 Does it 
dissolve? Is not appropriate for all students - only use it with groups or 
students who need extra help.

Slide 8  Using ideas from last time about solute particles being spread out in the 
solvent students can be encouraged to develop the idea that if bonds 
holding the particles together as a solid are weaker than the bonds 
formed between the solute and solvent particles the solid will dissolve. 
This is the case with sugar and water.identify the key factor that makes 
a good soda.

Slide 9 Here the bonds holding the particles together in a solid are stronger 
than the bonds between the solute and solvent. The chalk does not 
dissolve.

Slide 10 Use this opportunity to formalise the insights from the students. Agree 
the explanation with the whole class. This is a good opportunity to 
reinforce a difficult, but powerful, idea.

Slide 11 - 12 Students should work in groups of four to develop their methods to find 
out how temperature affects the rate of sugar dissolving. Ensure that 
they understand that the investigation is about the rate of dissolving (the 
speed) not the total amount of sugar that can dissolve. Use the 
Students Support Sheet 2 What helps sugar to dissolve? here. 

Explain          15 mins
The class should now be in a position to explain a great deal about the solubility of solids in 
liquids.   Take time to integrate these insights with existing materials on the mind maps. 

Slide 13 Once they have an agreed method they can carry out the investigation. 
At the end of the investigation gather all the groups together and 
summarise their findings on the board or a flipchart. 

Elaborate          20 mins
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Nadej now moves on to the notion of gases dissolving in liquids with particular reference to 
carbon dioxide in soda. This is a rather counter-intuitive idea since very large volumes of gas 
can be dissolved in liquids by high pressure. This is shown graphically by a short video clip. 

Slide 14 - 16 Nadej explains the importance of the carbon dioxide in the soda and 
introduces the Head of Production who explains how the gas is added 
to the soda.

Slide 17 Ask the students to guess how much carbon dioxide the production 
department squeezes into one soda bottle? Enough to fill a small 
balloon? Or more? Enough to fill a small car? Then show the video clip.

Evaluate         15 mins
Nadej now asks students to explain what they have learnt from the Head of Production.

Slides 18 -19 Ask students to explain what controls the rate of dissolving of carbon 
dioxide in the water. The key issue here is pressure. Slide 18 shows 
something that will be familiar to the students - soda spurting out from a 
can. This is similar to the spurting of gas in the video clip. This is 
caused by the sudden release of pressure allowing the gas to come 
rapidly out of solution. This is a good question to probe student 
understanding of the concept. You might want to set them this problem 
in pairs, one explaining to the other why it happens. When the pair are 
happy that they understand the reason they can explain to the whole 
class.

Slide 20  This allows you to evaluate their ability to design an investigation. 
understanding.

Assessment and differentiation

Formative assessment
There are opportunities to assess students progress at the end of the first simple practical 
into what dissolves. Talk with students to make sure they have a clear understanding of the 
definitions of soluble and insoluble.

Differentiation
Offer more support for students who need it when they are designing their investigations. 
Supplying a table for results can also help to structure students’ thinking in a helpful way.
Many students will not distinguish between the rate of dissolving of the sugar and the total 
amount dissolved. Be sensitive to the need to intervene with students who are 
misunderstanding this aspect of the investigation.
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Preparing for the lesson

RESOURCES USED

Student Support Sheet 1Does it dissolve?
Student Support Sheet 2 What helps sugar dissolve?

EQUIPMENT REQUIRED

Engage

Explore

For dissolving experiment (Slide6)
Chalk, sugar, salt
Ethanol (beware of flame hazard!)
Cooking oil 

For rate of dissolving of sugar (Slide 11)
Sugar
Laboratory thermometer
Cold water, warm water and hot water (not boiling).
Glass beakers

Explain
Video of bottle spurting gas
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