
Unit 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.m He has asked Nadrej, his head Food Scientist, to manage the 
project and Nadrej has, in turn, recruited a team of experts (your students) to do the job.
In this first episode, Market Survey, Nadrej 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 the second episode, Sweet and fizzy, Nadrej’s team looks at the factors affecting the 
rate of solubility of sugar and carbon dioxide and attempts to develop a conceptual model 
to explain solubility in terms of the bonds linking solids together and the effect of solvents 
on these bonds.
In the third episode they looked at quality control and preparation of solutions of known 
concentration.
In this episode students tackle some scare tactics from a rival supplier. They look at claims 
that the soda is too acid and engage in an investigation to track down the component in 
the soda that is producing the acid.

Topic area: Solutions and pH.

Grade: 7

Unit time frame  440 minutes

Big Scientific Idea

A solution is a homogeneous mixture composed of a solute in a solvent. The ratio of 
components can be changeable which leads to different properties for dilute or 
concentrated solutions of the same solute. The pH of a solution is a measure of the 
strength of its acidity or alkalinity.

Standard and Indicators

Strand 3: Substances and Properties of Substances

Standard Sc3.1: The student should be able to understand properties of matters, 
relationship between properties and structures and forces among particles, acquire skills in 
investigative processes and develop a scientific mind, communicate acquired knowledge 
and apply it positively.
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Indicators
Sc3.1 Gr7/1.  Experiment and explain acid-base properties of solutions.
Sc3.1 Gr7/2.  Verify pH value of solutions, and apply the knowledge gained for 
useful purposes.
Standard Sc3.2 : Understanding of principles and nature of change in the state of 
substances; solution formation; reaction; investigative process for seeking knowledge and 
scientific mind; and communication of acquired knowledge that could be applied for useful 
purposes.

Indicators  
Sc3.2 Gr7/1.  Experiment and explain methods of preparing solutions with density in 
percentage, and discuss application of knowledge about solutions for useful purposes.
Sc3.1 Gr7/3.  Experiment and explain change of properties, mass and energy of 
substances when they change state and dissolve.
Strand 8 : Nature of Science and Technology
Standard   Sc8.1: Application of scientific process and scientific mind in investigation for 
seeking knowledge and problem-solving; knowing that most natural phenomena assume 
definite patterns that are explainable and verifiable within limitations of data and 
instruments available during particular periods of time; and understanding that science, 
technology, society and the environment are interrelated

Indicators
Sc8.1 Gr7/4. Collect data and process it quantitatively and qualitatively.
Sc8.1 Gr7/5.Analyse and evaluate conformity of eye-witnesses with the conclusions both 
supporting and contradicting the hypotheses and data abnormality from exploration and 
verification.
Sc8.1 Gr7/7.  Pose questions leading to exploration and verification of relevant matters, 
and apply the knowledge gained in new situations or to explain the concepts, processes 
and results of the project or task for others to understand.
Sc8.1 Gr7/8.  Make a record and explain results of additional observation, exploration, 
verification and research from various sources of knowledge in order to obtain reliable 
data, and accept changes in the knowledge discovered when presented with new and 
additional data, eye-witnesses or contradictory data.

Enduring Understanding

Students will understand that:
• Solution is a homogeneous substance. A major component in the solution is a solvent 

and the other components are solute. The state of solution depends on the state of a 
solvent.

• The concentration of solution is percentage.
• Solutions with a pH less than 7 are said to be acidic , solutions with a pH greater than 7 

are basic and solutions with a pH of 7 are said to be neutral. 
2

 ⓒ Inspiring Science Project 2012

Thai Soda Unit Guide



Essential question

How do solutions differ?

Key knowledge and skills

Knowledge

• Key terms: Solution, solute , solvent , concentration of solution , acidic and basic 
solution, pH value, neutralisation, solubility, insoluble,dilute, concentrated.

• The components of a solution.
• Factors affecting the rate of solubility.
• Percentage concentration by weight in volume and volume in volume.
• Acidic and basic properties of solutions.
• Neutralisation reactions.

Skills

• Calculate a solution concentration from raw data.
• Classify solutions as acidic and basic by testing with UI paper or litmus.
• Carry out experiments into solubility.
• Carry out experiments into neutralisation.
Attitudes

• A safe and careful attitude to the use of scientific equipment.
• Active participation in group working
• Motivated to learn science. 

Assessment evidence

Performance task : 
Students prepare a label for solution used in daily life. They identify the components of a 
solution. They explain how to dilute a solution to half of its original concentration. Finally 
they explain how to test the pH of this solution.

Student sheets:
Episode 1: Market survey
1. Researching the market
2: Labelling the label
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Episode 2: Sweet and fizzy
3: Does it dissolve?
4: What helps sugar dissolve?
Episode 3: Quality control
5: What’s the concentration?
6: Making up solutions
Episode 4: On the move
None

Student self assessment
Self-assess the drink’s label analysis

Learning activities        440 mins

Episode 1: Market survey

Engage Students think about the problem - how to make money from soda 
when the company’s existing soda is a failure in the market. They 
are introduced to Nadej who asks them questions to find out what 
they already know.

10

Explore The work develops into an exploration of the soda already available in 
the market. Students collect samples and test these.

45

Explain Students should now use ideas about solutes and solvents to explain 
the results they have collected from the market survey and the practical 
work. The key point to emphasise here is that the sugar is still present in 
the solution even if it is not visible.

10

Elaborate This generalises the discussion from the simple example of a soda drink 
to almost all drinks and with a wider range of solutes. Emphasise that 
however complicated the drinks may be they are just solutions of solutes 
in water.

15

Evaluate Students are evaluated to see if they can extend their knowledge from 
the specific case of sugar in water to a wider range of drinks with a more 
complex solute mix.

10
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Episode 2 : Sweet and fizzy

Engage 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.

10

Explore 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.

75

Explain 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. 

15

Elaborate 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. 

20

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

15

Episode 3 : Quality control

Engage Nadej introduces the notion of quality control - a way to make sure that 
the product is always of the same high standard. He introduces the 
notion of a formula.

10

Explore Nadej asks the students to create a solution of a given concentration 
using sugar and water.

45

Explain Nadej asks the students to consider the differences between making up 
solutions with liquids and solids providing an opportunity to look at w/v 
and v/v solution concentrations.

15

Elaborate Nadej gives the students a worksheet for them to practise their 
concentration calculations.

20

Evaluate Nadej widens the conversation to other drinks. 10
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Episode 4 : Acid scare!

Engage Nadej introduces the crisis! A competitor is spreading rumours 
about the safety of Thai Soda because it contains acid.

15

Explore Nadej explains to the students how to detect an acid and base with UI 
paper and then asks them to explore a range of prepared solutions. 
Later he will look at a simple neutralisation reaction asa test of the 
strength of an acid.

75

Explain Nadej provides an opportunity for students to explain about acids - 
covering all of their work in this episode. This is a good point to 
encourage synthesis of ideas.

20

Elaborate The CEO of Thai Soda asks the students to produce a resource that can 
be used to explain about acids and the relative risk of soda to health..

10

Evaluate Nadej thanks the students for their work up to now and introduces 
his last task for them - a video tutorial about scientific enquiry.

30
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