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DOCUMENT MAP 

SESSION 1 (08:30-10:00) 

Content & 
Objectives 

Key points/probing 
questions 

Activities Duration pg. no. 

    PM CAPS CT 

A. Reflecting on 
trackers for 
term 1 

1. To keep moving 
forward with the 
Curriculum 
Tracker, one step 
at a time  

2. To identify and 
build on what is 
working and 
positive ideas and 
strengths  

3. To value teacher’s 
input to taking the 
next step, and to 
help them know 
that they can do it. 

1. What has gone well in 
your classroom so far 
this year? 
 

THINK-PAIR-SHARE 
process 

20 min 

p.3  pp.5- 

2. What have we learned 
about using the 
Curriculum Tracker? 
 

Collecting learnings  15min  

pp.4-5  pp.5- 

3. If we as a team can 
focus on doing ONE 
THING more 
effectively with the 
Curriculum Tracker 
this term, what would it 
be? 

One more step 20 min 

p.5  pp.5- 

B. Introduction to 
Tracker Term 2 

1. To give HoDs an 

opportunity to track. 
2. To check how HoDs 

can track curriculum 
coverage-to improve 
learning outcomes 

1. Remind HoDs about 
the benefits of Tracker 
(PM-p.6) 

2. Mention that tracker 
does not replace 
“lesson plan”, it is only 
a plan that directs to 
what you want. 

3. There are 8 authorised 
textbooks that are 
tracked 

4. Notional NS teaching 
hours MUST be 
observed! 

5. Highlight what will be 
done in session 2 

Activity 1: Get to know 
your Tracker 
 
NB: This is a very 
important activity for the 
HoDs and the project 
success is dependent on 
their buy-in. If HoD do not 
know how to use a 
tracker then we will all 
fail. Ensure that this 
activity is interactive and 
hands-on.  

20 min p.6   

SESSION 2 (10:30-14:00) 
C. Chemical 

formulas 
1. Use periodic table 

to identify 

chemical symbols 

of the elements 

2. Write chemical 

formulas 

Explain the concept of 
valency using “arm and link 
” method outlined on PM-
p.10 using formation of 
water molecule as an 
example.  
Use Figure 1 on PM-p.9 to 
explain the relationship 
between atoms, molecules 
and compounds 

Activity 2: Writing 
chemical formulas 
using “arms and link” 
 

 

20 min p.10 p.41 & 
p.63 
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Content & Objectives Key points/probing 
questions 

Activities Duration pg. no. 

    PM CAPS CT 

D. Understanding 
simple chemical 
reactions 

1. Writing words and 
symbolic 
equations 

2. Give description of 
what happens 
during chemical 
reactions 

Introduce a concept of 
chemical reaction(s) by 
working through the 
diagram that shows a link 
between different types of 
chemical reactions on (PM-
p.11) 

Activity 3: 
Understanding simple 
chemical reactions 

30 min p.13 p.45 & 
64 

 

E. Balancing 
chemical 
equations 

1. Conservation of 
mass 

2. To make sure that 
the number of 
atoms on the left 
hand 
side(reactants) 
equal to the 
number of atoms 
on the  right hand 
side (products) 

1. Why do we balance 
chemical equations? 

Because mass is neither 
created nor destroyed, 
therefore atoms are neither 
created nor destroyed 
during chemical reaction.  
2. Use element inventory 

technique to balance 
simple chemical 
reactions 

 

Activity 4 : Balancing 
chemical equations 

20 min    

F. Demonstration  
1. To develop HoDs 

understanding 
about the role of 
experimental work 
in establishing 
scientific 
knowledge 

2. Identifying  specific 
aims and  process 
skills  

3. Using and 
scientific 
process/method to 
solve real-life 
problems  
 

1. How to make a ‘naked’ 
egg? 

 
2. In order to make a 

naked egg you will 
need the following: 
(raw egg, glass and 
vinegar) 

 
3. NB: Allow HoDs to 

play with the naked 
egg 

 
 

Activity 5: Removal of 
eggshell using vinegar 

20 min p.17 p.45  

G. Experiment  
To expand HoD’s 
scientific 
experiences by 
providing visual 
representation of 
what learners 
learn in the 
science 
classroom. 

Distinguish between 
synthesis and 
decomposition reaction. 

Activity 6 :The 
decomposition of 
copper chloride 

30 min p.18 p.41  



 

5 DEVELOPED BY CASME (SACE PR: 10841) FOR PILO 
 

Content & Objectives Key points/probing 
questions 

Activities Duration pg. no. 

    PM CAPS CT 

H. Combustion 
reactions 

To develop HoD’s 
understanding of the 
way scientific facts are 
established with little 
expectation that they 
will understand the 
content involved in the 
experiment. 

1. What happened when 
metals react with 
oxygen? 

2. What is the product 
called? 

3. How can we represent 
the general reaction 
between metals and 
oxygen? 

4. What is combustion 
reaction? 

5. What is rust and how 
does it form? 

6. How can iron be made 
more rust-resistant? 

Activity 6: Reaction 
metals with oxygen 

30 min p.20 p.65  

I. Scientific 
investigation 
To afford HoDs 
opportunity to  
Interpret 
information by 
translating line 
graphs into text 
descriptions and 
vice versa, by 
extrapolating from 
patterns in tables 
and graphs to 
predict how one 
variable will 
change. 

1. Identify 
independent, 
dependent and 
control variables. 

2. What is pH?  
3. How does indicator 

works? 

Activity 7: Investigation 
into pH 

20 min p.22 p.67  

       

J. Scientific 
investigation 

To give HoDs 
opportunity to seek 
patterns and trends in 
the data collected and 
generalises in terms of 
simple principles. 

What is scientific 
method/process? 

Activity 8: Universal 
indicator and red 
cabbage indicator 

30min p.24 p.67  

K. Scientific 
investigation 
(discussion) 

Explain the concept of 
density as outlined in PM-
p.27 

Activity 9: Comparing 
densities of different 
materials 

10 min p.27 p.43  

Total time for activities 270 min 
4.5 hrs 
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Activity 1: Get to know your Tracker 

1. As an HOD, you have been approached by teachers in your department. They feel that the 
tracker satisfies all the requirements of a lesson plan hence their request to stop submitting 
lesson plans.  What will your response be to this request? 

 The tracker is aimed at making lesson planning easier and faster, not to replace it. It does 
this by providing the teacher with relevant page numbers where the teacher will find 
information on the content that he/she intends to teach.  The CAPS determines the content 
to be taught and the level of depth of that content. It also provides information on other 
practical activities like scientific investigations, experiments and projects. The tracker gives 
page numbers on which this information can be found in the CAPS. The tracker goes on to 
give page numbers on which the content is to be found in the teacher guide and learner 
books, provided the teacher uses on of the eight DBE approved texts books. By providing 
all the page numbers where the relevant information is to be found the tracker makes lesson 
planning easier and faster. All that is left for the teacher is to plan how he/she is going to 
conduct the lesson. The teacher needs to plan how he /she is going to introduce the lesson, 
which teaching strategy to use, the questions to be asked, the activities to give the learners 
for class work and home work etc. things that are not covered by the tracker. 

 

2. Your grade 9 natural sciences teacher is on track with his lessons as per the tracker.   
i. In which week of term 2 will he/she be doing the investigation on the neutralisation of 

vinegar with bicarbonate of soda (base)? 
 

ii. If the teacher is using the solutions for all textbooks, use the tracker to tell on which 
pages of the CAPs and teacher guide and learner books will the information be found. 

As per tracker. 

  

3. Where will teachers find additional information and ideas for extension in the tracker? Give 
the page number. 

 It will be found under printable resources pp 96-115 

` 

4. Some columns in the tracker under  learner books and teacher guides do not have page 
numbers but have an asterisk (*).  What does the asterisk indicate? 

 It means that those textbooks do not have enough information/activities. Additional 
information/ activities have to be sourced from other textbooks or any other relevant 
source. 

 

5. Additional worksheets have been provided at the back of the tracker as printable resources.  
Which sections of the natural sciences content will these worksheets assess? 

 Worksheet 1  on Page 97 
Can be used to assess whether learners can name chemical compounds given their 
chemical formulae. 

 Worksheet 2  on Page 99 
Can be used to assess whether learners can balance given chemical equations. 

 Worksheet 3  on Page 101 
Can be used to assess whether learners can work out the forfulae of oxides given their 
names in words. 

 Worksheet 4  on Page 105 
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 Can be used to assess whether learners can associate different types of fruits and their 
acid content levels expressed in pH. 

 Worksheet 5  on Page 107 
Can be used to assess whether learners can understand and answer questions from a 
research article which was aimed at investigating the PH of 21 commercially available 
tooth-whitening products. 

 Worksheet 6  on Page 109 
Can be used to assess whether learners can answer questions involving properties of 
acids and balancing equations involving reactions between acids and bases. 

 Worksheet 7  on Page 112 
Can be used to assess learners can balance equations involving reactions between acids 
and carbonates. 

 Worksheet 8  on Page 114 
Can be used to assess whether learners can balance equations involving reactions 
between acids and metals. 

6. Other natural science textbooks which are not CAPS aligned can be used as additional 
material for lesson preparation. How can the teacher use the tracker to see to it that the 
information from those textbooks is relevant to content to be taught? 

 The tracker can be used to provide page numbers where information can be found on the 
content, from the CAPS and text books. If the content from the DBE approved textbooks 
needs to be supplemented, other natural science textbooks which are not on the catalogue 
can be used as additional source of information on the content to be taught. What is crucial 
for the teacher to observe, that he/she aligns that information to the CAPS. 

7. The laboratory is an ideal place for learners to engage in scientific investigations. The very 
same laboratory can be a place where learners sustain serious injuries. It is important that the 
learners are well disciplined and do not play around with equipment and materials in the 
laboratory.  What activities are suggested to conduct a successful practical activity? (Refer to 
grade 9 tracker p. 11). 

 Answers on tracker page 11 
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Activity 2: “Arm and link” 
 

Elements “Arm and link’ illustration 
Chemical 
formula 

Name of a compound 

H and N 

 

NH3 ammonia 

Na and Cl  NaCl sodium chloride 

Al and O 

 

Al2O3 
aluminium chloride 

 

S and O 

 

SO2 sulfur dioxide 

C and O 

 

CO2 carbon dioxide  

Mg and Cl 

 

MgCl2 magnesium chloride 

 

Ca and O  
CaO calcium oxide 

B and O  

 

B2O3 boron oxide 

B and F 

 

BF3 boron fluoride 

C and H 

 

CH4 Methane 
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Activity 3: Balancing chemical reactions 
 
Key concepts 

 There are number of different ways to represent chemical reaction: 

 With models and pictures (in submicroscopic representation) 

 With symbols and formulae (in chemical equations; and  

 With words (in word equations) 

 Number are used in two different ways in chemical equations: 

 Coefficient in front of chemical formulae indicate the number of atoms or 
molecules of a specific type that take part in the reaction ; and 

 Subscripts inside chemical formulae indicate the number of atoms of a specific 
type in that particular compound 

 Chemical reactions happen when atoms in the compounds rearrange; no atoms 
are lost or gained during a chemical reaction. 

 In a balanced equation equal numbers of the same kinds of atoms are on opposite 
sides of the reaction equation. 

 
Rules for balancing chemical equations 

 When we balance chemical equations we may ONLY add coefficient to the 
chemical formulae that are already in the equation 

 We may NOT change chemical formulae for any of the reactants or products by 
changing the subscripts in the formula 

 We may NOT add other reactants or products. This include adding single atoms of 
any of the elements already in the reaction equation. 

 We may NOT remove reactants or products  
 
We are now ready to practice balancing other chemical equations.  
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Activity 4: Understanding simple chemical reactions 
Key concepts 

 

 

 

 

 

 

 

 

 

 

 

 

a) Suppose you mix some chemicals in a beaker. How will you know if a reaction has taken 
place? Describe each of the signals that would indicate a reaction has taken place and state 
what each signal tells you about that reaction. 

We know a chemical reaction has taken place when one or more of the following occurs: 

 There has been a colour change inside the reaction flask. 

 A gas has formed. Usually we know a gas has formed when we can see bubbles. 

 A solid has formed. Usually we know that some solid material has formed when we can 
see a sludgy or cloudy deposit, or crystals forming. 

 Sometimes chemical changes can be smelled, for instance when a new material is formed 
that has a strong smell. 

 Other chemical changes can be felt, for instance when the reaction absorbs or releases 
energy. 

 Some chemical changes can be heard, for instance when an explosion takes place. 

b) Write your own definition of what a reactant is in a chemical reaction. 

 A reactant is a substance that is present before a chemical reaction has taken place. 

c) Write your own definition of what a product is in a chemical reaction. 

 A product is a substance that forms during a chemical reaction. It is present at the end of 
a chemical reaction. 

d) Explain what happens to the chemical bonds between atoms in the reactants and products in 
a chemical reaction. 

 Chemical bonds break between atoms in the reactants and new bonds form between 
atoms in the products. 

e) Methane gas is a natural fuel gas that burns in oxygen gas to produce carbon dioxide and 
water. The reaction can be represented by the following diagram: 

 

 

 

(If metal oxide is soluble) 

 

  
(e.g. acid rain) 

 

(e.g. limestone)                                                      (non-metal 
oxide) 
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                             +           +               
                                                   

Use the above diagram and the 'key' provided to write the chemical formula of each of the 
substances in the reaction. 

 

Name of 
compound 

Methane Oxygen Carbon dioxide Water 

Chemical formula CH4 O2 CO2 H2O 

 

 

f) What are the reactants and products of the above reaction? 
Reactants: methane and oxygen 
Products: carbon dioxide and water 

g) Ammonia (NH3) is produced from hydrogen gas and nitrogen gas.  
i. Write a balanced chemical equation for the reaction of hydrogen and oxygen gases to 

form ammonia. 
N2   +   3H2     2NH3 

ii. Use the key supplied in (f) above and draw a symbolic representation of a balanced 
chemical equation between hydrogen and oxygen gases to form ammonia.  
 
 
 + 
 
 
 

iii. Apply the background knowledge received in this activity to complete worksheet 10 
on p. 118 of the grade 8 tracker. 

Answer: Refer to p.119 of the grade 8 tracker.  
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Activity 5: The eggshell activity – an example of a chemical reaction 

a) What signs did you see that told you that a chemical reaction had taken place? 

 The eggshell gradually becomes covered in bubbles. 

 The bubbles are a sign of a chemical reaction taking place. 

 The egg looks different.  

 Afterwards there was a foamy, scummy layer floating on top of the vinegar. 

b) Write a short paragraph to explain what happened to the eggshell? 

 The eggshell reacted with the vinegar and was 'eaten away'. 

 The eggshell dissolved in the vinegar. 

 The materials in the eggshell underwent a chemical change. They have changed into different 
materials. 

c) In the space provided below, draw and label pictures of what the contents of glass looked like before 
and after the investigation. 

 The first picture should show an intact egg in a glass, covered with clear liquid vinegar.  

 The second picture should show a transparent egg, with the white and the yolk clearly 
annotated, submerged in clear liquid vinegar with a brown layer floating on top. 

                     Before                          After 

d) In this chemical reaction, the chemical equation can be written as follows: 

        eggshell  +   vinegar    calcium acetate  +  carbon dioxide  +  water 

   i) Write the chemical names for the eggshell and vinegar.  

 Eggshell: calcium carbonate 
Vinegar: acetic acid 

   ii) What do you think happened to the eggshell and vinegar during the above chemical reaction?  

 Reactants were used up to make new substances.  

 When the eggshell (calcium carbonate) comes in contact with vinegar (acetic acid) a chemical 
reaction occurs. 

   iii) Write a balanced chemical equation for the reaction of the eggshell and vinegar. 

2CH3COOH + CaCO3                        H2O + CO2 + Ca(CH3COO)2 

e) What test can be done to prove that the gas formed in the above reaction is carbon dioxide?  

Bubble the carbon dioxide gas in clear lime water, the clear lime water should turn milky.  

f) Refer to CAPS document, pp. 10 – 11 to answer the questions below: 

i) Identify at least five cognitive and practical process skills that learners will develop from the above 
experiment. 

Observing 
 

Comparing 
 

Hypothesizing 
 

Communicating 
 

Recalling 
information 

a. What specific aim(s) does the eggshell experiment addresses? 

 Specific Aim 1: Doing Science 

 Specific Aim 2: Knowing the subject content and making connections 
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Activity 6: The decomposition of copper chloride – another example of a chemical 
reaction 

When atoms separate from each other and recombine into different combinations of atoms, we say a chemical 
reaction has occurred. A chemical reaction in which a compound is broken down into simpler compounds and 
even elements is called a decomposition reaction. 

Aim: To determine whether it is possible to decompose copper chloride using electrical energy. 

Things you will need:/material/apparatus 

 beaker 

 cardboard disk large enough to cover the top of the beaker 

 two graphite electrodes 

 2 bits of wire 

 copper chloride solution 

 9 volt battery 

NB: Make the following observations before starting: 

What colour is the copper chloride solution? 

 blue 

What colour are the graphite electrodes? 

 Dark grey or black 

Observations: 

1. After the reaction had proceeded for a few minutes, what do you observe on the surface of the two electrodes? 

 The one electrode is covered in small bubbles, and the other is turning brown. 

2. At the end of the experiment, what colour was the copper chloride? 

 The solution is still blue. 

3. How did the appearance of the graphite electrodes change? 

 One electrode is still dark grey or black. The other electrode is covered in a reddish-brown layer. 

Analysis and discussion: 

1. What gave the copper chloride solution its intense blue colour? 

 The copper chloride that was dissolved in it. 

2. Do you think that some of the copper chloride may have changed into something else during the reaction? 
Explain why you think so? 

 The copper chloride solution became less blue. That tells us that some of the copper chloride turned into 
something else. 

3. How would you explain the bubbles on the surface of the first electrode? Do you have any idea what they 
might have been? Hint: what did the electrode smell like afterwards? 

 Bubbles mean that a gas formed on the surface of the electrode. It smelled like bleach. Chlorine gas also 
smells like bleach, so it is possible that the gas we saw forming at the electrode may have been chlorine 
gas. 

Note: Chlorine is actually the active ingredient in bleach. 

4. Do you know what the reddish-brown coating on the second electrode is? Hint: Which metal has that same 
characteristic reddish-brown colour? 

 It is possible that the reddish-brown coating is copper. 

5. How do we know that a chemical reaction has occurred? 

 The atoms in copper chloride were rearranged to make different materials: copper (Cu) and chlorine (Cl2). 

6. What can you conclude from this experiment? 

Your conclusion should contain at least two of the following: 

 It is possible to decompose copper chloride solution using electrical energy. 

 The compound copper chloride will decompose into copper metal (Cu) and chlorine gas (Cl2). 

7. What process skills will learners develop from this experiment? Refer to CAPS p.11) 
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Activity 7: Reaction of metals with oxygen 

1. What kind of change took place? 
Chemical change-new substances are formed (Fe2O3) 

 
2. Why did the mass of the steel wool change as a result of heating? Can you explain the 
differences in the masses? "Steel" wool is composed of elemental iron (Fe). 

There is a gain in mass when steel wool is burned. The increase is due to the oxygen 

that combines with the iron. The balanced chemical equation for the combustion, or 

oxidation, of iron is   

 

3. Write a balanced chemical equation for the burning of steel. 

4 Fe (s) + 3 O2 (g) ---> 2 Fe2O3 (s) 

 
Extension activity  

Burn magnesium metal using the same procedure outlined above. CAUTION: When 
magnesium burns, it gives off a very bright light. Do not look directly at the light! Permanent 
eye damage can occur!  

1.  Write a balanced chemical equation to illustrate the above reaction.  

)(2)()(2 2 sMgOgOsMg   

 

2.  How are the equations for the burning of steel wool and similar?  

They all combustion reactions, where metals reacts with oxygen to produce metal oxides. 

 

 

3.  How can the oxidation of a metal (sometimes called corrosion) be prevented? 

The corrosion of iron is prevented by not permitting the metallic object to be in contact with 

oxygen. This can be accomplished by painting, coating with oil, or galvanizing (painting with 

zinc) the steel objects. Corrosion weakens the iron because the iron oxide (rust) scraps off, 

thereby reducing the amount of the steel. 
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Activity 8: Investigation into pH 

Question 
number 

Suggested solution 

1  

2 Enzyme A is gastric proteinase.  
Enzyme B is salivary amylase.  
Enzyme C is pancreatic proteinase.  
Label on graph clearly. 

3 pH refers to the concentration of hydrogen ions in a substance, which is a measure of the 
acidity or alkalinity of a substance. Chemically speaking, acids are substances whose individual 
molecules are proton donors. These substances release hydrogen ions (H+) when they 
dissolve in  
water. Hydrochloric acid (HCl), for example, separates into H+ and Cl-. Bases, on the other 
hand, are proton acceptors. They will combine with hydrogen ions in solution. Sodium 
hydroxide (NaOH) is a base. It separates into Na+ and OH- ions in water and the OH- will 
accept an H+ to form water. A neutral substance neither donates protons nor accepts them.  
Acids dissolved in water are called acidic solutions. Bases dissolved in water are called basic 
solutions or alkaline solutions. If the right amount of base is added to an acid, it will neutralise 
the acid (or one can say that the base is neutralised!).  
How does one measure whether an acid is very acidic or only mildly acidic?  Similarly with a 
base – how do you know if a base is mild or strong? The pH scale is used to measure acidity 
and alkalinity. The H+ concentration in a solution determines pH. The pH scale ranges from 0 to 
14, with 0 being extremely acidic, 7 (in the middle) being neutral, and 14 being extremely basic. 
A change in one unit on the pH scale means a tenfold change in the concentration of H+.  
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Activity 9: Universal indicator and red cabbage indicator (30 min) 
 

The purpose of this investigation is to determine whether universal indicator and red 

cabbage can be used to show whether one substance is more acidic or basic than 

another. 

Investigative question: 

HoDs can formulate their own question, but it should be something along the following lines: 

Can universal indicator paper and red cabbage indicator paper show us whether one 

substance is more acidic or basic than another?   

HYPOTHESIS: 

What do you think the answer to the investigative question is? You should try to make a 

prediction. 

HoDs should make their own predication 

IDENTIFY VARIABLES: 

What would you be changing in this investigation? What is this variable called? 

We will change something that we are testing. The independent variable is the one that 

is changed. 

What will you be measuring in this investigation? What is this variable called? 

We will measure the pH. This is dependent variable 

What would you keep the same the same? What is this variable called? 

The control variable is the type of indicator that we are using in the measurement, 

namely the universal paper and the cabbage paper. 

RESULTS AND OBSERVATION 

Substance Colour with universal 

indicator 

pH of the 

substance 

Colour with red cabbage 

paper 

Water    

Soda water    

Vinegar    

Lemon juice    

Sugar water    

Baking soda    

Handy Andy    

Aspirin    

Dish washing liquid    

 

1. Sequence the substance that you tested according to the colour change of the 

universal indicator, from the most acidic (darkest red) to the most basic (purple) 
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The answer here depend on the results and substances used 

1. Which of the test substances are acids? 

HoDs should list all the substances that gave pH below 7  

2. Which of the test substances are bases? 

Activity-dependent answer 

3. Which of the test substances are neutral substances? 

Activity-dependent answer 

4. Which substance is the strongest acid? 

Activity-dependent answer 

5. Which substance is the strong base? 

Activity-dependent answer 

6. Count all different colours that were possible with red cabbage. 

Activity-dependent answer 

7. What colour(s) did the red cabbage paper turn in the test substance that were 

acids? 

Red cabbage paper should turn a red-pink in an acid 

8. What colour(s) did the red cabbage paper turn in the test substance that were 

bases? 

Red cabbage paper should turn a blue-green in an base 

9. What colour(s) did the red cabbage paper turn in the test substance that were 

neutral? 

Red cabbage paper should remain purple in a neutral substances 

10. Do you think red cabbage indicator can be used to actually measure pH? 

Allow HoDs to express an opinion here, backed by one or two sentences as motivation 

CONCLUSION 

What is you conclusion(s)? (Here you should answer the investigative question) 

HoDs-dependent answer. They should note that universal indicator allows them to 

measure the pH of individual substances from most acidic to most basic. They should 

note that red cabbage indicator does give a range of colours with varying pH, but not as 

effective as universal indicator for measuring pH.  
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Activity 10: Comparing densities of different materials 
 

You are given the following materials (sand, flour, water and air). Refer to Grade 8 tracker pp.10 & 11 and 
the CAPS document pp.11 & 12 to design the activity in which you will determine which material has the 
highest density.  

NB: You do not need to conduct the investigation, but you have to discuss how you will conduct it.  Work 
in groups to plan the steps you will follow to do this investigation. Consider the following questions as you 
plan your investigation. 

1. Which variables must be kept constant to make this a fair test? 

If a fixed volume (same size cup) of each material is used, then volume is the constant or fixed variable. 
The cups must all be made of the same material so that they have the same masses. 

2. What is the independent variable? (i.e. what is it that you have control over to change in this 
investigation?) 

The independent variable is the type of material. 

3. What are the dependent variables? (Which variables will you be measuring?) 

 Mass is measured and used to calculate density. 

 Since density is mass divided by volume, learners could measure the mass of identical cups filled 
with sand, water and air, and calculate the approximate densities of each material.  

 If you do not have access to a scale, then learners can just compare the densities of each material 
by holding the cups in their hands. 

 If you have access to a scale or triple beam balance, then they must measure the mass of each 
cup and use this to calculate the density. They will need to know the volume of the cups to do 
this. The volume might be written on the cups, but if not, ask them how they are going to determine 
the volume. A suggestion is to fill the cup with water, then pour this water into a container which 
has measurement (such as a beaker or measuring cylinder) and then record what the volume is. 

4. How are you going to record your results? 

You can draw a table. If you were able to measure the mass of each cup, show your calculations for the 
density of each material. 

5. Summarise each step in sequence and number each step. 

Suggested answer: Steps that make up the scientific process 
Step 1: Topic: Comparing the densities of sand, flour, water and air 
Step 2: Investigative question: Which material has the highest density: sand, flour, water and air? 
Step 3: Hypothesis: Sand has the highest density than flour, water and sand. 
Step 4: Planning the investigation: this involves thinking through the method for an activity or 

investigation in advance. Write down your proposed method in your notebook or scrap paper. The list 
of materials should provide some guidance in terms of a possible procedure. The following materials 
could be used: 

• four identical cups (paper or plastic) • sand • flour • tap water • triple beam balance or scale 
Step 5: Collecting and recording data: Think about how you are going to record your results 
Step 6: Evaluating and communicating results: This investigation should show that equal volumes of 

these different materials have different masses and therefore different densities. You can also point out 
that they also compared materials in different states, and they also compared two solids, namely sand 
and flour. 

 
 
 


