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Introduction 
 

The General Education and Training Certificate for Adults (GETCA) aims to provide 
evidence that adult students are equipped with a sufficiently substantial basis of 
discipline-based knowledge, skills and values to enhance meaningful social, political and 
economic participation, to form a basis for further and/or more specialist learning e.g. 
the National Senior Certificate for Adults (NASCA), and possibly to enhance the 
likelihood of employment. In these respects, the GETCA promotes the holistic 
development of adult learners.   

 

Curriculum Introduction  

The key skills that are being developed in the GETCA curricula are as follows: 

 The ability to develop pieces of extended writing that reflect a clear train of 
thought and/or the development of a focused discussion or argument; 

 The ability to read an extended text, analyse it to discern key issues, reflect on 
these and then report or discuss ideas and thoughts that emanate from the 
reflection; 

 Relate concepts and ideas from the various curricula to global, local and personal 
experiences; 

 Determine how to make one’s learning meaningful on a practical level to enhance 
one’s own life experiences and those of the student’s community, both in the 
workplace and in their personal life. 

 

To this end, teaching and assessment in the GETCA requires that students develop the 
necessary skills to produce extended pieces of writing and spend significant time on 
practicing these skills. Rubrics are provided to give students guidance as they develop 
and practice these skills. 

 

Furthermore, as appropriate, learning area curricula make provision for case study as 
an assessment method.  Students must be given ample opportunity to practice the skills 
associated with reading an extended text and reflecting on its contents and their own 
knowledge, in order to make deductions or engage in meaningful discussion on the 
topic. 

 

Every student is encouraged to reflect on their learning as a means of internalising the 
concepts, ideas and information covered in the curriculum.  While some curricula 
require the keeping of a journal in which one records reflections on the learning 
experience, students are encouraged to keep a journal in every learning area they study 
as a means of ensuring reflection and the recording of thoughts and ideas about the 
expected learning. 
 

Each curriculum raises global issues related to the learning area being studied and 
expects students to reflect on these at a global level. There is an expectation that 
students will be able to identify how these issues manifest themselves at a local level 
and how the student, in his or her personal daily life, can make a difference in how to 
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deal with the issue.  Sustainability, for example, has implications globally, locally and on 
a personal level.    

 
What is Natural Sciences? 

The field of Natural Sciences investigates physical, chemical and biological phenomena. 
This is done through scientific inquiry, and application of scientific models, theories, 
laws and principles in order to explain and predict events in the natural environment.  
 
The Natural Sciences field includes the specific subjects of Physics, Chemistry and 
Biology.   
 
Physics focuses on the physical properties of matter and energy and the interactions 
and relationships between these, and attempts to develop mathematical and other 
models to explain physical phenomena. 
 
Chemistry focuses on the properties of matter and materials and the ways in which they 
change from one form to another and react with one another.  
 
Biology is the scientific study of living organisms from the molecular level to their 
interactions with one another and their environments. 
 
This integrated learning area also deals with society’s need to understand how the 
natural environment works in order to benefit from it and responsibly care for it.  The 
study of this learning area highlights how science benefits humankind but at the same 
time has a negative impact on the planet and its resources. This creates an awareness of 
and empowers the learner with ideas on how to prevent and remedy possible 
problematic issues that face a sustainable future on earth. 
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Aims 
 

Provide a worthwhile educational experience for adult students: 

1. To enable them to acquire sufficient understanding and knowledge to:   
1.1. become confident citizens of South Africa, able to take or develop an informed 

interest in matters of scientific importance; 
1.2. recognise the usefulness, and limitations, of the scientific method, and to 

appreciate its applicability in other disciplines and in everyday life; 
1.3. be suitably prepared for further study of Science and Biology at the FET or 

equivalent level. 
 

2. To develop thinking and process skills that: 
2.1. are relevant to the study of science; 
2.2. encourage curiosity about the natural world; 
2.3. develop accurate and precise observation and recording skills; 
2.4. are useful in everyday life; 
2.5. promote logical and critical thinking and self-reflection;  
2.6. promote effective communication. 

 
3. To develop attitudes relevant to science: 

3.1. objectivity; 
3.2. integrity; 
3.3. accuracy in recording; 
3.4. attention to detail; 
3.5. creativity; 
3.6. perseverance. 

 
4. To become aware of the challenges facing humankind. 

 
5. To stimulate interest in and care for the South African and global environment. 
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Exit-Level Outcomes 
 

 
By the end of this course students should be able to: 
 
1. Understand and use subject-specific knowledge as follows: 

1.1. scientific phenomena, facts, concepts, definitions, principles, theories and laws; 
1.2. scientific vocabulary, terminology and discourse (language of science); 
1.3. scientific and technological applications with their social, economic and 

environmental implications. 
 

2. Know and apply subject specific skills, namely: 
 

2.1. translate information from one form to another, e.g. table to graph, graph to text, 
text to diagram; 

2.2. manipulate numerical and other data; 
2.3. draw conclusions based on reasoning; 
2.4. hypothesise and predict; 
2.5. solve problems in familiar and novel contexts 

 
3. Understand, adopt and apply the values related to the learning area, namely: 

3.1. use scientific knowledge effectively and critically, showing responsibility 
towards the environment and the health of others; 

3.2. make responsible decisions using critical and creative thinking. 
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Taxonomy and Weighting of Exit-Level Outcomes 

 Remembering Understanding Applying Evaluating, 

Analysing and 
Creating 

Cognitive 
Level 

Percentage 

1 

30% 

2 

30% 

3 

30% 

4 

10% 

Useful verbs 
to use when 
setting 
questions 

State 

Name 

Label 

List 

Define 

Describe 

and others…. 

Explain 

Compare 

Rearrange 

Illustrate 

Give an Example 

Calculate 

Make a 
generalisation 

and others … 

Predict 

Apply 

Use knowledge 
to demonstrate 

Solve 

Implement 

Judge 

and others …. 

Select 

Differentiate 

Analyse 

Infer 

Suggest a reason 

Interpret 

Discuss 

Categorise 

and other … 

 

Scheme of Assessment 

Paper Type of Paper Marks Duration Weighting 

1 Physics  100  1,5 hours 33,3%  

2 Chemistry 100  1,5 hours 33,3%  

3 Biology 100 1,5 hours 33,3% 

 

Structure of the Examination Papers  
 
Paper 1 – Physics    (1,5 hours, 100 marks) 
Section A (Short Structured Questions)   30 marks 
Section B (Long Questions)     70 marks 
 
 
Paper 2 – Chemistry     (1,5 hours, 100 marks) 
Section A (Short Structured Questions)   30 marks 
Section B (Long Questions)     70 marks 
 
 
Paper 3 - Biology   (1,5 hours, 100 marks) 
The Biology paper will include short-answer questions, interpretation of diagrams and 
simple numerical data, and longer answers.  
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Guidelines for Lecturers and Materials Developers 
 
The students envisaged in the GETCA curriculum are a varied group of adult and out-of-
school students, and come from a wide range of backgrounds and socio-economic 
contexts. In addition, the modes of delivery are envisaged to be varied, ranging from 
face to face teaching in community colleges to distance learning in remote areas. The 
curriculum is therefore not prescriptive about learning activities or teaching methods, 
but allows for a range of teaching and learning styles. The sequence is not prescribed, 
although there is logic behind the order in which topics are presented in each section. 
 
The teaching and learning that takes place in Natural Science should include a wide 
variety of learning experiences that promote the development of scientific skills and 
understanding, and that encourage values and attitudes that will enable students to be 
constructive citizens of South Africa. Lecturers and materials developers are 
encouraged to use a combination of strategies to allow for active participation and 
critical thinking. These strategies should include investigative and problem-solving 
skills, effective communication and reflection on the learning process. 
 
In constructing learning activities, lecturers and materials developers should refer to 
the table of Exit-Level Outcomes, together with the taxonomy and weighting of these, to 
ensure that students achieve the necessary conceptual depth that will be assessed in the 
final examination. 
 
Lecturers have the freedom to expand concepts and to design and organise learning 
experiences according to their own local circumstances. Examples of indigenous 
knowledge that lecturers select for study should, as far as possible, reflect different 
South African cultural groupings. They should also link direct to specific content in the 
Natural Sciences curriculum. 

Guidelines for Practicals / Activities  
 
Given the limitations that a student may experience in respect of the learning 
environment, the following is a list of suggested practical activities. Learners are 
encouraged to do whatever activities they can, using everyday found objects. The 
activities should illustrate the principles and processes of science. The key intention of 
the practical activities is to develop the skills of observation and accurate recording of 
outcomes and findings in the experiments, and to link the theory that is being learnt 
with practical hands-on experience and application.   
 
Many standard science practicals are available through You-Tube or other educational 
resources, and these resources should be used if physical equipment is unavailable. 
However, physically handling apparatus is an important component of science, so 
learners are encouraged to engage in as much practical work as possible, or to observe 
videos of experiments on the Internet. 
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Topic Suggested Practical Possible approaches 
Density (Physics) Investigate the sinking 

and floating behaviour 
of various objects in 
water 

Determine the density of various 
objects from their mass and volume, 
and compare this with the density of 
water. Predict which objects will sink 
or float in water, and test these 
predictions by observing the behaviour 
of the objects in water.  

Heat transfer: 
conduction 
(Physics) 

Investigate the 
effectiveness of 
conducting and 
insulating materials 

Wrap various conducting and 
insulating materials around different 
containers filled with hot water, and 
compare the temperature of the water 
after some time. 

Heat transfer: 
conduction 
(Physics) 

Observe heat 
conduction along a rod 
or spoon 

Place small sweets or beads stuck to 
blobs of margarine at various places 
along a metal rod or spoon. Place one 
end of the rod in a candle flame and 
observe the process of heat conduction 
along the rod, as the margarine melts. 

Heat transfer: 
conduction 
(Physics) 

Observe convection 
currents in water 

Place cool water in a glass beaker and 
warm one side of the beaker using a 
candle or Bunsen burner. Place drops 
of food colouring in the water to 
observe the process of convection. 

Heat transfer: 
radiation 
(Physics) 

Investigate the 
effectiveness of 
different coloured 
materials at absorbing 
heat radiation 

Wrap various dark and light coloured 
materials around different containers 
filled with cool water, and allow these 
to stand in the sun for some time. 
Compare the temperature of the water 
after some time. 

Simple circuits 
(Physics) 

Explore the conditions 
needed to light a bulb 

Construct a closed circuit with a torch 
bulb, a battery and some wires. 
Observe what is needed for the bulb to 
light. 

Series circuits 
(Physics) 

Investigate the 
relationship between 
current and resistance 
in a series circuit 

Construct two circuits: one with a 
single torch bulb and battery, and one 
with two torch bubs connected in 
series with a battery. Compare the 
brightness of the torch bulbs. 

Parallel circuits 
(Physics) 

Investigate the 
relationship between 
current and resistance 
in a parallel circuit 

Construct two circuits: one with a 
single torch bulb and battery, and one 
with two torch bubs connected in 
parallel with a battery. Compare the 
brightness of the torch bulbs. Work out 
what this means about the current in 
the battery. 

Motion (Physics) Construct a graph of 
distance against time 

Given distance and time values for an 
object moving with constant speed, 
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to determine the 
meaning of the 
gradient of the graph 

plot a graph of distance against time 
and determine the gradient of this 
graph. Repeat this for:  

 an object moving with a fast 
speed 

 an object moving with a slow 
speed 

Compare the gradient values. 
Types of forces: 
Magnetic forces 
(Physics) 

Investigate the 
conditions needed for 
magnetic forces   
 

Investigate which substances are 
attracted by a bar magnet, using 
materials such as paper, wood, plastic, 
iron, brass, aluminium. 
Investigate whether a magnetic force 
can act on a magnetic substance when 
it is separated from the magnet by 
different materials such as wood, 
paper, foil, a hand and steel. 
 

Types of forces: 
Electrostatic 
forces (Physics) 

Investigate which 
materials can be 
electrostatically 
charged by rubbing 
them  
 
 

Charge objects by rubbing them with a 
piece of fabric. Objects could include: 
balloon, plastic comb, Perspex, ruler, 
glass, or plastic bags. Bring the object 
close to small pieces of paper to 
determine whether an electrostatic 
force is present.  

Particle theory 
(Chemistry) 

Investigate how 
particle motion 
changes with 
temperature  

Place a drop of food colouring into a 
glass container of cold water and a 
container of warm water. Measure the 
time it takes for the food colouring to 
spread throughout the container. 

The three states 
of matter 
(Chemistry) 

Observing the changes 
of state between the 
three states of matter 

Place an ice block in a beaker and heat 
it with a candle or Bunsen burner to 
observe the process of melting and 
boiling. 

Dissolving 
(Chemistry) 

Investigate the impact 
of temperature on 
dissolving rate 

Fill beakers with water at different 
temperatures. Dissolve salt or cool-aid 
in the water in each beaker, and 
comparing the time it takes to fully 
dissolve. 

Saturation 
(Chemistry) 

Investigate how much 
sugar can be dissolved 
in a beaker of water 
before it becomes 
saturated 

Add sugar to a beaker of water, 1 
teaspoon at a time, and stir after each 
teaspoon has been added until the 
sugar has dissolved.  Keep adding 
sugar and stirring it until the sugar no 
longer dissolves (the solution is 
saturated at this point). 

Mixtures 
(Chemistry) 

Separate a mixture of 
iron filings and sand 

Mix some sand and iron filings 
together. Use a magnet to separate out 
the iron filings form the sand. 
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Atoms and 
molecules 
(Chemistry) 

Build simple molecules Draw pictures or make models of 
simple molecules using toothpicks and 
jelly beans, or clay and small sticks, or 
any other everyday equipment. Use 
different colours or sizes to represent 
the different kinds of atoms in the 
molecule. 

Chemical 
reactions 
(Chemistry) 

Representing chemical 
reactions using models 

Draw pictures or make models of 
simple chemical reactions using 
toothpicks and jelly beans, or clay and 
small sticks, or any other everyday 
equipment. Use different colours or 
sizes to represent the different kinds of 
atoms in the molecule. 

Reactions 
between acids 
and bases 
(Chemistry) 

Observe a 
neutralisation reaction 

React vinegar with baking powder or 
bicarbonate of soda as an example of a 
neutralization reaction 

Reactions 
between metals 
and oxygen 
(Chemistry) 

Investigate the factors 
that affect rusting 

Place a small amount of steel wool in 
different containers, e.g. with cool tap 
water, salt water, water with vinegar, 
hot water. After a few hours, compare 
which steel wool is most rusted (which 
has changed colour the most). 

Photosynthesis 
(Biology) 

Investigate how plants 
undergo the process of 
photosynthesis, and 
how to verify that 

Place plants in sunlight and shade and 
observe what happens to the colour of 
the leaves in sunlight. 

Digestion and 
Human Nutrition 
(Biology) 

Look at how different 
types of food affect our 
digestion 

Check different food packages; analyse 
the nutrition breakdown, and discuss 
how they affect our digestion. 

Feeding 
relationships and 
energy flow 
(Biology) 

Investigate how biotic 
and abiotic substances 
affect each other and 
how living things are 
able to survive by 
depending on each 
other  

Use biotic and abiotic substances 
around your area and observe how 
living things are able to survive on 
each other. 

  

 

 

Assumptions about Prior Knowledge and Skills 
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 Students who enrol for Natural Sciences should have acquired skills of basic numeracy 
and literacy.   
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THEME 1: Physics 
 

Introduction 
 

Physics focuses on the physical properties of matter and energy and the interactions 
and relationships between these, and attempts to develop mathematical models to 
explain physical phenomena. 

 

Rationale for Content Selection 
 

The intention of this course is for students to engage with a narrow selection of content 

in order to develop concepts and skills that are foundational to the Physics discipline. 

The main topic headings selected for this curriculum are  

 Foundations of Physics 

 Electrical circuits 

 Mechanics 

 

Physics content structure 
 

Topic Heading  Topic (with approximate instructional 
time – 70 hours)  

1. Foundations of Physics  

(28 hours) 

 

Introduction to Physics (8 hours) 

Properties of matter (6 hours)  

Density (7 hours) 

Heat transfer (7 hours) 

2. Electrical circuits  

(25 hours) 

 

            

Simple circuits (8 hours)  

Current, voltage and resistance (8 hours) 

Series and parallel circuits (9 hours)  

3. Mechanics 

(17 hours) 

Motion (9 hours) 

Force (8 hours) 

 

* Time allocations include teaching time (including practical activities) and self-study in 

an approximate ratio of 2:1 

Section 1: Foundations of Physics  
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Overview 

This section introduces learners to Physics as a discipline, and to some of the basic 
skills needed in the study of Physics. Learners are also introduced to the properties of 
matter, namely mass and volume, and the ways that these are measured. Learners 
then explore density as the relationship between mass and volume, and finally they 
learn about the three forms of heat transfer, namely conduction, convection and 
radiation. 

 

 

1.1 Introduction to Physics 

Content 

 The nature of Physics as a discipline 

 Physical quantities and units 

 Straight line graphs 

 Scientific investigations  

 

Learning Outcomes:   

Students should be able to:  

1.1.1 Demonstrate an understanding of Physics as a discipline; 
1.1.2 Write physical quantities as a numerical magnitude and a unit; 
1.1.3 Recall the following base quantities and their SI units: mass (kg), length (m), time 

(s); 
1.1.4 Convert between various scales of measurement: length (km, m, cm, mm), mass 

(kg, g), time (seconds, minutes, hours, days); 
1.1.5 Accurately construct a straight-line graph from given data;  
1.1.6 Analyse a graph to extract meaningful information, namely the value and 

physical meaning of the gradient of a straight-line graph; 
1.1.7 Perform a simple scientific investigation by applying the following steps: 

o Formulate a hypothesis to guide the investigation; 
o Design a simple experiment (making sure it is a fair test); 
o Perform the steps in the experiment; 
o Correctly read measurements and record observations and data using the 

correct scientific units; 
o Record data in a table, graph, or diagram; 
o Interpret experimental results and draw a conclusion. 

 

1.2 Properties of Matter 

Content 

 Mass 

 Volume 

 

Learning Outcomes:   

Students should be able to:  
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1.2.1 Define the concept of mass; 
1.2.2 Estimate the mass of objects with different size scales: e.g. insect, grain of sand, 

ball, dog, human, car; 
1.2.3 Define the concept of volume; 
1.2.4 Estimate the volume of objects or fluids with different size scales: e.g. drop of 

water, brick, glass of water, jug of water, human, swimming pool; 
1.2.5 Differentiate between mass and volume; 
1.2.6 Determine the volume of various objects using: 

o water displacement; 
o length measurements and relevant formulae (for cube and rectangular 

block only). 

 

 

1.3 Density 

Content 

 Density 

 Sinking and floating 

 

Learning Outcomes:   

Students should be able to:  

1.3.1 Recognise that the density of a substance is the relationship between its mass 
and its volume;  

1.3.2 Explain the proportionality between mass and volume for a homogeneous object 
(made of the same material throughout);  

1.3.3 Perform calculations with density, mass and volume using the equation 
density=mass/volume; 

1.3.4 Draw and interpret graphs of mass against volume, find the density from the 
gradient;  

1.3.5 Determine whether an object will sink or float by comparing its density with that 
of its surrounding medium (e.g. water). 

 

 

1.4 Heat transfer 

Content 

 Conduction  

 Convection  

 Radiation  

 

Learning Outcomes:   

Students should be able to:  

1.4.1 Describe the heat transfer process of conduction; 
o describe the conditions in which conduction takes place; 
o differentiate between thermal conductors and insulators; 
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o investigate the heat conduction properties of thermal conductors and 
insulators;  

o describe the properties of materials used as thermal conductors and 
insulators;   

o apply the concept of thermal conductors and insulators to everyday life 
scenarios; 

1.4.2 Describe the heat transfer process of convection;  
o describe the conditions in which convection takes place;  
o apply the concept of sinking and floating to explain convection; 
o describe what is meant by a convection current; 
o apply the concept of convection to everyday life scenarios;  

1.4.3 Describe the heat transfer process of radiation  
o describe the conditions in which radiation takes place; 
o describe the properties of materials that are good absorbers of heat 

radiation, and those that are poor absorbers of heat radiation;  
o apply the concept of radiation to everyday life scenarios.  

 

 

 

Section 2: Electrical circuits 
 

Overview 

 

Electricity is a very important aspect of Physics, because it underlies many of the 
daily tools and instruments that we rely on. The ability to understand and 
harness electricity has resulted in the development of lighting and other 
electrical devices. In this section, learners are introduced to the basic 
requirements for an electrical circuit, and then they learn about the concepts of 
current, voltage and resistance. The characteristics of series and parallel circuits 
are then explored. The emphasis is on a descriptive understanding of electricity, 
rather than on performing calculations. 

 

 

2.1 Simple circuits 

Content 

 Closed circuit 

 Electrical conductors and insulators 

 Circuit elements: cell, battery, light bulb, switch, ammeter, voltmeter, resistor 
and rheostat 

 Circuit diagrams 

 

Learning Outcomes:   

Students should be able to:  
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2.1.1 Demonstrate an understanding that a cell and a closed circuit are needed for a 
light bulb to glow;  

2.1.2 Give examples of everyday appliances that are electric circuits;  
2.1.3 Recognise that the cell is the energy source in a circuit;  
2.1.4 Differentiate between electrical conductors and insulators;  
2.1.5 Demonstrate an understanding of the switch as a device to open or close a 

circuit;  
2.1.6 Recognise the circuit symbols (cell, battery, light bulb, switch, ammeter, 

voltmeter, resistor and rheostat);  
2.1.7 Draw and interpret simple circuit diagrams. 

  

 

2.2 Current, voltage and resistance 

Content 

 Current 

 Voltage 

 Resistance 

 

Learning Outcomes:   

Students should be able to:  

2.2.1 Define current; 
2.2.2 Explain the concept of current; 
2.2.3 State that the ampere (A) is a unit of current;  
2.2.4 Explain the concept of voltage; 
2.2.5 State that the volt (V) is a unit of voltage;  
2.2.6 Demonstrate an understanding that a battery with a greater voltage will cause a 

higher current to flow in a circuit;  
2.2.7 Explain the concept of resistance; 
2.2.8 State that the ohm (Ω) is a unit of resistance;  
2.2.9 Demonstrate an understanding that a greater resistance will result in a smaller 

current in a circuit;  
2.2.10 Give examples of applications of resistors in everyday life;  
2.2.11 Demonstrate an understanding of the effect of the length, thickness and material 

of a wire on its resistance.  

 

2.3 Series and parallel circuits 

Content 

 Series circuits 

 Parallel circuits 

 

Learning Outcomes:   

Students should be able to:  

2.3.1 Explain what is meant by a series circuit; 
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2.3.2 Draw and interpret circuit diagrams for series circuits;  
2.3.3 Demonstrate an understanding that: 

o the current is the same at all points in a series circuit;  
o the voltage across the battery is the sum of the voltages across the resistors 

in a series circuit; 
2.3.4 Explain what is meant by a parallel circuit; 
2.3.5 Draw and interpret circuit diagrams for parallel circuits;  
2.3.6 Demonstrate an understanding that: 

o the current in the main loop of the circuit is the sum of the currents in the 
branches;  

o a larger current flows in the branch with a lower resistance;  
o the voltage across the branches of a parallel circuit is the same; 
o parallel branches that are connected directly across the battery are 

independent, i.e. the voltage across each branch is equal to the battery 
voltage; 

2.3.7 Apply the concept of parallel circuits to the wiring in a house. 

 

 

 

Section 3: Mechanics 
 

Overview 

 

Mechanics is the study of motion and its causes. This section introduces learners 
to the concept of motion through understanding the relationship between 
average speed, distance and time. Learners are taught to draw and interpret the 
graph of distance plotted against time as a way of representing motion. The 
concept of forces is then introduced, and learners are taught to distinguish 
between contact and non-contact forces, and to give examples of each type of 
force. 

 

 

3.1 Motion 

Content 

 The relationship between average speed, distance and time 

 Graph of motion for distance against time 

 

 

Learning Outcomes:   

Students should be able to:  

3.1.1 Describe the relationship between average speed, distance and time in words, 
and using the formula: speed = distance / time;  

3.1.2 State that meters per second (m/s) is a unit of speed, and relate this to the 
formula for speed; 
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3.1.3 Perform calculations using speed, distance and time;  
3.1.4 For an object that is moving in a straight line with uniform motion: 

o represent the object’s motion using a distance-time graph;  
o interpret a distance-time graph;  
o calculate the gradient of a distance-time graph for an object with uniform 

motion, and interpret the meaning of this gradient. 

 

3.2 Force 

Content 

 Effects of force 

 Types of force 

 Contact forces 

 Non-contact (field) forces 

 

Learning Outcomes:   

Students should be able to:  

3.2.1 Describe the effect of force on changing the shape, speed or direction of motion 
of an object;  

3.2.2 State that the newton (N) is a unit of force;  
3.2.3 State that forces can act between objects that are in contact, called contact forces, 

and between objects that are at a distance form each other, called non-contact or 
field forces;  

3.2.4 Give examples of contact forces, and describe scenarios where these take place in 
everyday life;  

3.2.5 Describe the following non-contact forces, and describe scenarios where these 
take place in everyday life: 
o Gravitational force; 
o Electrostatics force; 
o Magnetic force. 

 

GLOSSARY OF TERMS USED IN PHYSICS PAPERS 
 
1. Calculate is used when a numerical answer is required. All working should be clearly 
shown, and the answer should be given with the correct units. 
2. Define means to give the definition, e.g. define the term work. 
3. Describe means to give a detailed account of a phenomenon or process. 
4. Explain means to give a detailed account of the reasoning behind a phenomenon or 
process. 
5. Determine means to arrive at an answer through either calculation or reasoning or a 
combination of both. 
6. Discuss means to give a critical account of the points involved in the topic. 
7. Find is a general term that could include calculation, reasoning, interpretation etc. 
8. List means to provide a number of points with no discussion. 
9. Predict or deduce means to show a logical connection between pieces of information. 
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10. Sketch, when applied to graph work, means to show just the shape and / or position 
of the curve. In diagrams, sketch means that a simple, freehand but neat drawing is 
acceptable. 
11. State means to give a short, clear answer with little or no supporting argument. 

 

THEME 2: Chemistry 
 

Introduction 
 

Chemistry is a branch of science that studies the structure, composition and properties 
of matter, and explores the interactions between different kinds of matter. Although the 
observations are done on the visible (macroscopic) level in Chemistry, the subject also 
involves understanding what is happening at the particle (microscopic) level. 
 

Rationale for Content Selection 
 

This chemistry curriculum aims to help students develop their understanding of several 
concepts that are commonly viewed as foundational to chemistry. This content is aimed 
at providing a foundation for students for further chemistry studies and/or for their 
study of other science subjects. The teaching and study of chemistry theory can be 
greatly enhanced through the use of practical activities. The content in this curriculum 
has been selected to allow for the use of everyday equipment, since specialist 
equipment is not always available for the adult learner.  
  

Chemistry Content Structure 
 

Topic Heading  
Topic  (with approximate instructional 
time – 70 hours)  

1. Foundations of Chemistry 
(23 hours) 
 

Introduction to Chemistry (2 hours) 
Particle theory (7 hours) 
Particle model for the three states of 
matter (7 hours) 
Dissolving (7 hours) 

2. Atoms and Molecules 
(25 hours) 

Atoms and elements (8 hours) 
The Periodic Table (8 hours) 
Mixtures and compounds (9 hours) 

3. Chemical Changes 
(22 hours) 

Chemical Reactions (7 hours) 
Reactions between acids and bases (8 
hours) 
Reactions between metals and oxygen (7 
hours)  

* Time allocations include teaching time (including practical activities) and self-study in 

an approximate ratio of 2:1 
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Section 1: Foundations of Chemistry 

 

Overview 

 

This section introduces learners to Chemistry as a discipline. Learners are introduced 
to the particle nature of matter, and they then explore the particle model for the three 
states of matter. The process of dissolving is also explored at the particle level, to 
allow learners the opportunity to apply the Chemistry concepts to their everyday 
experiences. 
 

 

1.1 Introduction to Chemistry 

Content 

 The nature of Chemistry as a discipline 

 

Learning Outcomes:   

Students should be able to:  

1.1.1 Demonstrate an understanding of Chemistry as a discipline. 

 

 

1.2 Particle theory 

Content 

 The particle nature of matter 

 The motion of particles 

 

Learning Outcomes:   

Students should be able to:  

1.2.1 State that all matter is made up of particles;  
1.2.2 Demonstrate an understanding that particles are in random motion;  
1.2.3 Demonstrate an understanding that there are empty spaces between particles;  
1.2.4 Explain that matter is held together by forces between the particles; 
1.2.5 Demonstrate an understanding that different particles have different sizes and 

masses;  
1.2.6 Describe how particle motion changes with temperature – the higher the 

temperature, the greater the speed of motion of particles. 
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1.3 Particle model for the three states of matter 

Content 

 Arrangement of particles in the three states of matter 

 Changes of state between the three states of matter 

 

Learning Outcomes:   

Students should be able to:  

1.3.1 Describe the arrangement of particles in the three states of matter; 
1.3.2 Compare the properties of matter in different states; 
1.3.3 Give examples of the three states of matter from everyday life;  
1.3.4 Name and describe the changes of state between the three states of matter.  

 

 

1.4 Dissolving 

Content 

 Components of a solution 

 Soluble and insoluble substances 

 Saturated solutions 

 

Learning Outcomes:   

Students should be able to:  

1.4.1 Explain what the following terms mean: solute, solvent and solution; 
1.4.2 Distinguish between soluble and insoluble substances and give examples of each 

(with water as the solvent); 
1.4.3 Describe the process of dissolving using the particle theory;  
1.4.4 Explain what is meant by a saturated solution; 
1.4.5 Explain why dissolving takes place more quickly at higher temperatures using 

the particle theory.  
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Section 2:  Atoms and Molecules 

 

Overview 

 

 
 
 

 

 

 

 

 

 

 

 

2.1 Atoms and elements 

Content 

 Atoms 

 Elements 

 Structure of atoms 

 Atomic number and mass number 

 

Learning Outcomes:   

Students should be able to:  

2.1.1 State that all matter is composed of small particles called atoms;  
2.1.2 Explain the relationship between elements and atoms;  
2.1.3 State the names and symbols for some common elements: hydrogen, oxygen, 

copper, iron, carbon, nitrogen, sodium, chlorine, sulfur;  
2.1.4 Describe the structure of an atom in terms of protons, neutrons and electrons;  
2.1.5 State some characteristics of protons, neutrons and electrons;  
2.1.6 State that the atomic number represents the number of protons in the nucleus of 

an atom;  
2.1.7 Demonstrate an understanding that the mass number of an atom is the sum of 

the number of protons and the number of neutrons; 
2.1.8 Demonstrate an understanding that the number of protons is equal to the 

number of electrons in a neutral atom; 
2.1.9 Determine the number of protons, neutrons and electrons, given the mass 

number and atomic number of an atom. 

 

 

 

 
Atoms form the building blocks of all matter, and atoms combine in various 
ways to form molecules, from which all of life is built up. An understanding of 
these is therefore very important for any further study of science. This section 
begins with an introduction to atoms and elements, and learners are taught 
about the structure of the atom, and how to determine the number of protons, 
neutrons and electrons in various atoms. They are then introduced to the 
Periodic Table as a form of organising the elements according to their mass 
and chemical properties. Mixtures and compounds are then covered, and 
learners are taught how to name and write chemical formulae for simple 
compounds. 
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2.2 The Periodic Table 

Content 

 The Periodic Table of the elements 

 Groups and periods 

 Metals, non-metals and semi-metals 

 

Learning Outcomes:   

Students should be able to:  

2.2.1 Demonstrate an understanding that the Periodic Table is a way to organise 
elements in a systematic order, according to the mass of the atoms and their 
chemical properties;  

2.2.2 Demonstrate an understanding that the modern Periodic Table lists elements in 
order of increasing atomic number; 

2.2.3 Describe what is meant by groups and periods in the Periodic Table;  
2.2.4 Demonstrate an understanding that elements in the same group of the Periodic 

Table exhibit similar chemical properties;  
2.2.5 Identify metals, non-metals and semi-metals on the Periodic Table. 

 

 

2.3 Mixtures and compounds 

Content 

 Mixtures 

 Compounds 

 Molecules 

 Names and chemical formulae of compounds 

 

Learning Outcomes:   

Students should be able to:  

2.3.1 Demonstrate an understanding that mixtures are a combination of two or more 
substances without the formation of a new substance;  

2.3.2 Demonstrate an understanding that compounds are formed when elements join 
together chemically to form a new substance; 

2.3.3 Distinguish between elements, compounds and mixtures; 
2.3.4 Distinguish between atoms and molecules; 
2.3.5 State the name and chemical formula for some common compounds: water, 

sodium chloride (table salt), hydrogen chloride, carbon dioxide, ammonium, iron 
oxide (rust), carbon monoxide, sulfur trioxide; 

2.3.6 Given the chemical formula of a compound, determine how many of each type of 

atom is represented, e.g. in H2O there are 2 hydrogen atoms and 1 oxygen atom.  
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Section 3:  Chemical Changes 

 

Overview 

 

 

 

 

 

 

 

 

 

 

3.1 Chemical Reactions 

Content 

 Chemical change 

 Word equations 

 Balanced chemical equations 

 

Learning Outcomes:   

Students should be able to:  

3.1.1 State that a chemical change is a process in which chemical substances 
(reactants) react with one another to form new substances (products);  

3.1.2 Write word equations and balanced chemical equations for the reactions 
between elements to form the following compounds: water, sodium chloride, 
hydrogen chloride, carbon dioxide, ammonium, iron oxide; 

3.1.3 Give some examples of common chemical reactions from everyday life, for 
example:  
o the reaction of methane gas (a fuel) burning in oxygen to release energy;  
o the reaction of soap with fat to clean our dishes;  
o the reaction of baking powder with water to release carbon dioxide gas that 

causes a cake to rise;  
o the overall reaction of photosynthesis, where water and carbon dioxide 

react, using energy from the sun, to produce food in plants; 
3.1.4 NOTE: In the above reactions, no chemical equations are necessary. These 

should just be descriptive examples of chemical reactions where reactants 
interact to form new products. 

 

 

 

 

Chemical changes happen around us all the time, within living organisms and 
in non-living systems. The chemical change from reactants to products can be 
described using chemical equations involving words, models or chemical 
symbols. This section introduces the concept of chemical reactions, and 
learners are taught how write and to balance simple chemical equations. The 
chemical reactions that take place between acids and bases are then looked at 
as an example of a family of reactions that take place in our everyday lives. 
Finally, this section covers the reactions of metals with oxygen, and this is 
applied in understanding the causes and prevention of rust. 
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3.2 Reactions between acids and bases 

Content 

 Acids 

 Bases 

 Neutral substances 

 Neutralization reactions  

 

Learning Outcomes:   

Students should be able to:  

3.2.1 Describe the properties of acids; 
3.2.2 Give the names and chemical symbols for common acids: hydrogen chloride (or 

hydrochloric acid), sulfuric acid, nitric acid;  
3.2.3 Give examples of acids from everyday life;  
3.2.4 Describe the properties of bases;  
3.2.5 Give the names and chemical symbols for common bases: sodium hydroxide, 

calcium carbonate; 
3.2.6 Explain what is meant by the term alkaline; 
3.2.7 Give examples of bases from everyday life;  
3.2.8 Explain what a neutral substance is, and give examples of neutral substances 

from everyday life; 
3.2.9 Explain what a neutralization reaction is;  
3.2.10 Write word equations and balanced chemical equations for the neutralization 

reaction of hydrogen chloride with sodium hydroxide; 
3.2.11 Give examples of neutralization reactions from everyday life, e.g.:  

o sodium bicarbonate + vinegar;  
o anti-acid tablets to neutralize excess stomach acid; 
o baking powder to neutralize a bee sting, which is acidic. 

 

 

3.3 Reactions between metals and oxygen 

Content 

 The formation of metal oxides 

 Rust – causes and prevention 

 

Learning Outcomes:   

Students should be able to:  

3.3.1 State that a metal reacts with oxygen to form a metal oxide; 
3.3.2 Write word equations and balanced chemical equations for: 

o the reaction of magnesium with oxygen to form magnesium oxide; 
o the reaction of iron with oxygen to form iron oxide (rust); 

3.3.3 Explain what causes rust, and how to prevent it. 
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GLOSSARY OF TERMS USED IN CHEMISTRY PAPERS 
 
1. Calculate is used when a numerical answer is required. All working should be clearly 
shown, and the answer should be given with the correct units. 
2. Classify means to state the category to which something belongs. 
3. Define means to give the definition. 
4. Describe means to give a detailed account of a phenomenon or process.  
5. Determine means to arrive at an answer through either calculation or reasoning or a 
combination of both. 
6. Differentiate means to focus on the differences between two similar structures or 
concepts.  
7. Draw means to illustrate (not necessarily to scale) using scientific conventions.  
8. Explain means to give a detailed account of the reasoning behind a phenomenon or 
process. 
9. Discuss means to give a critical account of the points involved in the topic. 
10. Identify means to recognise instances, examples, types of something. 
11. Interpret means to make meaning from information provided in some form. 
12. Label means to provide the names for parts or sections of something. 
13. List means to provide a number of points with no discussion. 
14. Predict or deduce means to show a logical connection between pieces of information. 
15. Represent means to show/illustrate an object or phenomenon. 
16. Sketch, when applied to graph work, means to show just the shape and/or position 
of the curve. In diagrams, sketch means that a simple, freehand but neat drawing is 
acceptable. 
17. State means to give a short, clear answer with little or no supporting argument. 
18. Write means to use written words and/or symbols to represent something. 

 

THEME 3:  Biology  
 

Introduction 
Biology is the scientific study of living organisms from the molecular level to their 
interactions with one another and their environment. Living systems differ from non-
living systems because life uses energy to maintain its organisation. When an organism 
dies, it loses the ability to use energy and its organisation disintegrates. Energy enters 
living systems because plants can capture energy from the sun in the process of 
photosynthesis. Animals obtain energy by eating plants, or eating animals that have 
eaten plants. Animals digest the food before it is absorbed into their bodies.  
 
Cellular respiration releases the energy trapped in food. The energy is used for all the 
life processes of the organism, such as growing, moving, reproducing, responding to the 
environment, and excreting waste products.    
 
The vital processes of photosynthesis and respiration take place in cells. Cells are the 
smallest units of life. Most cells are too small to be seen without a microscope.  
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This Theme focuses mainly on how energy enters plants and animals, how it passes 
through food chains and food webs, and the structure of cells.   
 

Rationale for Content Selection 
Biology is the scientific study of living organisms from the molecular level to their  
interactions with one another and their environment. Biology at this foundational level 
focuses on concepts that are key to understanding how plants and animals live and 
survive.  As such the focus of study is how energy enters living organisms, how it passes 
through food chains and food webs, and the cell as the basic unit of life. 

Biology Content Structure 

Topic Topic (with Approximate Instructional Time – 70 hours) 

1. What is Biology? 1.1 The nature of biology (2 hours) 

2.  How energy enters 
plants and animals. 

 

2.1 Photosynthesis (6 hours) 
2.2 Digestion and human nutrition (10 hours) 

3. How energy is 
released from food. 

3.1 Cellular respiration (6 hours) 
3.2 The processes of life (2 hours) 

4. Interactions and 
interdependence within 
the environment 

 

4.1 Introduction to ecology (1 hour) 
4.2 Ecosystems (8 hours) 
4.3 Feeding relationships (3 hours) 
4.4 Energy flow: Food chains and food webs (10 hours) 
4.5 Balance in an ecosystem (3 hours) 

4.6 The carbon cycle and the water cycle (4 hours) 
4.7 Adaptations (3 hours) 
4.8 Conservation of the ecosystem (3 hours) 

5. Cells as the basic 
units of life 
 

5.1 Cell structure (8 hours) 
5.2 Differences between plant and animal cells (1 hour) 

* Time allocations include teaching time (including practical activities) and self-study in an 
approximate ratio of 2:1 

 

Section 1. The nature of Biology 

Overview 

 
 

1.1. The nature of biology  

Content: 

Biology is the study of living things, what they look like, how they survive, and where 
they live. Living things differ from non-living systems, because they do not always 
obey laws. Whereas physics and chemistry have many laws, biology has a few laws, 
but many principles. Biologists try to arrive at the general principles by careful 
observation and experimentation.   
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 Defining life. 

 The difference between a law and a general principle. 

 Observing and experimenting 

   
 
Learning Outcomes:  

Students should be able to: 

1.1.1. Define life as a system that is highly organised and uses energy to stay 
organised; 

1.1.2. Define a law as a statement that is always true, whereas a principle usually 
applies, but has exceptions; 

1.1.3. Explain what is meant by careful observation; 
1.1.4. Record some simple observations, e.g. a leaf, or a seashell in the form of 

accurate drawings; 
1.1.5. Explain the concept of a fair test.    

 

 

Section 2: How energy enters plants and animals 

Overview

 
 

 

2.1 Photosynthesis 

Content: 

 The Sun as the source of energy for living systems. 

 The process of photosynthesis.  

 

Learning Outcomes: 

Students will be able to: 

2.1.1 Explain that energy enters living systems in the form of light energy from the 
sun; 

2.1.2 Describe the process of photosynthesis; including carbon dioxide from the air 
combining with water from the soil, chlorophyll trapping light energy from the 
sun, a series of chemical reactions that produce glucose (food) and releases 
oxygen into the air; 

2.1.3 Write a word equation for photosynthesis; 
2.1.4 Carry out an investigation or watch a video to show that leaves contain starch 

[soak the leaf in boiling water, extract chlorophyll using ethanol/methylated 

Life depends on a supply of energy. Plants are able to capture sunlight energy and 
use it to combine carbon dioxide and water into starch. The process is called 
photosynthesis. Animals get their energy by eating plants, or by eating animals that 
have eaten plants. Animals digest their food, breaking it into small units that the 
body absorbs. A healthy diet supplies enough energy for our daily needs.  



GETCA Natural Sciences Curriculum  Page 29 

spirits, add a few drops of iodine solution]. Write a report using the headings; aim, 
method, results and discussion. 

 

 

2.2 Digestion and human nutrition 

Content: 

 Structure of the human digestive system. 

 The process of digestion in humans. 

 Energy in the human diet.  

 

Learning Outcomes: 

Students will be able to: 

2.2.1 Explain that animals obtain energy by eating other organisms; 
2.2.2 Identify the organs of the human digestive system on a diagram, including 

mouth, tongue, teeth, oesophagus, stomach, small intestine, large intestine, 
rectum, anus, liver; 

2.2.3 Draw the human digestive system on an outline of the human body;  
2.2.4 Describe the process of ingestion in humans; 
2.2.5 Describe how the digestive system digests food by breaking down large food 

molecules into smaller units; 
2.2.6 Explain that small units of food are absorbed from the small intestine into the 

blood; 
2.2.7 Explain that the blood transports small units of food around the body for storage 

or use as a source of energy; 
2.2.8 Explain that undigested food is expelled by egestion; 
2.2.9 Identify the energy requirements of humans according to age, stage of life, and 

level of activity; 
2.2.10 Analyse the energy supplied by different kinds of foods eaten by most South 

Africans; 
2.2.11 Discuss the symptoms and effects of starvation and obesity, with particular 

reference to South Africans.  

 
 
 
Section 3: How energy is released from food.  
 
Overview

 
 

3.1  Cellular respiration 

Content: 

Energy stored in food is not available for keeping life going. The process of cellular respiration 
releases the energy stored in food in a series of controlled chemical reactions. Respiration takes place 
in plants and animals. Respiration combines oxygen with food molecules and releases energy, carbon 
dioxide and water. The energy is used to enable all the life processes of living things, such as growing, 
moving, reproducing, responding to the environment, excreting waste products to happen. 
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 Food as the raw material for cellular respiration 

 The process of cellular respiration 

 

Learning Outcomes: 

Students will be able to: 

3.1.1 Explain that energy for life’s processes comes from energy stored in food; 
3.1.2  Define cellular respiration as the controlled release of energy from food; 
3.1.3  Explain the difference between cellular respiration and breathing; 
3.1.4  Describe the process of cellular respiration, referring to the reaction between 

oxygen (from the air) and glucose (from food), releasing energy, carbon dioxide 
and water; 

3.1.5 Write a word equation for cellular respiration; 
3.1.6 Explain that cellular respiration is the reverse of photosynthesis; 
3.1.7 Demonstrate or watch a video showing that we expire carbon dioxide. (Blowing 

into clear lime water through a straw).  Write a report using the headings; aim, 
method, results and discussion. 

 

 

3.2 Life processes in living things 

Content: 

 Life processes of living organisms require energy. 

 

Learning Outcomes: 

Students will be able to: 

3.2.1 List and briefly describe the following life processes of living things: 
o Moving; 
o Responding to the environment; 
o Reproducing; 
o Growing and developing; 
o Excreting waste products.  

3.2.2  Explain that energy is required for all the life processes listed.  

 

 

Section 4: Interactions and interdependence within the environment 

 

Overview 
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4.1  Introduction to ecology 
Content: 

 Definition of ecology. 

 How an ecologist works 

 
Learning Outcomes: 

Students will be able to: 

4.1.1 Define ecology as the study of interactions of organisms with one another and 
with the physical and chemical environment; 

4.1.2 Describe how an ecologist studies an ecosystem, including identifying and 
measuring physical and chemical features of the environment, and identifying 
where different types of living organisms live within the ecosystem.  

 
 
4.2 Ecosystems 
Content: 

 Definition of an ecosystem. 

 Abiotic and biotic factors in an ecosystem. 

 Investigating a small part of an ecosystem.   

 
Learning Outcomes: 

Students will be able to: 

 

4.2.1 Define an ecosystem as an ecological community that includes all living 
organisms (biotic) such as plants and animals, together with the non-living 
(abiotic) environment such as temperature, wind, water, interacting as a system; 

4.2.2 Define the terms abiotic and biotic in relation to an ecosystem;  
4.2.3 Describe the abiotic factors that influence an ecosystem, specifically the amount 

of sunlight, water, wind, temperature, soil type and slope of the area; 

The branch of Science that studies how organisms interact with other organisms and their 
environment is called ecology. 

Living organisms on earth depend on and interact with other living and non-living things to stay 
alive. Organisms depend on other organisms for food for example, and depend on their 
environment for protection and a place to stay. 

Energy is vital for organisms to carry out their life processes. All energy in food webs comes from 
the sun. Plants trap sunlight energy during photosynthesis and convert it to chemical potential 
energy in food compounds, which are available to animals. Herbivores get energy directly from 
plants, but carnivores and omnivores eat animals for energy. This energy transfer is shown by 
food chains. 

Each of the levels in the food chain is called a trophic level. Loss of energy between trophic levels 
can be shown by an energy pyramid. 

Humans have had a significant damaging effect on ecosystems. The activities of man building 
cities have destroyed the delicate balance of many ecosystems and the pollution of the 
environment has affected and endangered the survival of many organisms.  
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4.2.4 Describe how the abiotic factors affect the biotic components of the ecosystem; 
4.2.5 Describe in brief the variety of organisms that form the biotic component of the 

environment, including plants, animals and fungi; 
4.2.6 Conduct a simple ecological investigation OR watch a video showing how an 

ecologist investigates an ecosystem;  

4.2.7 Describe how humans interfere with natural ecosystems, for example mining, 
building houses and roads, littering.  
4.3 Feeding relationships 
Content: 

 Feeding levels in an ecosystem  

 Different types of consumers.  

Learning Outcomes: 
Students will be able to: 

4.3.1 Define and give examples of producers, consumers and decomposers in a 
terrestrial ecosystem. 

4.3.2 Differentiate between herbivores, carnivores (predators and scavengers), 
insectivores, omnivores.  

4.3.3 Classify selected examples of organisms into their respective feeding groups. 
 
 
4.4 Energy flow: Food chains and food webs 
Content: 

 Role of plants as producers in an ecosystem  

 Food chains and food webs 

 Energy transfer and energy loss occur in a food chain 

 Impact of changes in an ecosystem 

 
Learning Outcomes: 

Students will be able to: 

 
4.4.1 Describe the role of plants and algae in trapping light energy into food in an 

ecosystem; 
4.4.2 Describe how energy passes from producers to consumers and finally to 

decomposers along a food chain; 
4.4.3 Define a trophic level as a stage in the food chain; 
4.4.4  Explain how energy is transferred and lost at each stage in a food chain; 
4.4.5 Describe how food chains are interlinked to form food webs in an ecosystem; 
4.4.6 Draw food chains and food webs using supplied information about feeding 

relationships in different ecosystems; 
4.4.7  Evaluate the impact of various factors (such as loss of habitat, loss of species, 

change of weather or climate) on ecosystems;  
4.4.8  Evaluate the impact on a food web when one of the organisms is removed 
4.4.9  Draw a food web showing the trophic levels in the home.  
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4.5   Balance in an ecosystem 
Content: 

 Carrying capacity of an ecosystem 

 Natural and human-made disruptions of natural ecosystems 

 
Learning Outcomes: 

Students will be able to: 

 

4.5.1 Explain that an ecosystem can only accommodate as many organisms as its 
resources (food, water, space and shelter) will allow; 

4.5.2 Describe how natural factors such as floods, drought and extreme temperatures 
can disrupt an ecosystem; 

4.5.3Describe how human factors such as poaching, pollution, urbanization and grazing 
by cattle and goats can disrupt an ecosystem.  

 
4.6  Adaptations 
Content: 

 Concepts of adaptation and survival 

 Examples of plants and animals that are adapted to particular environments  

 Extinction 

Learning Outcomes: 

Students will be able to: 

4.6.1 Describe adaptation as a special feature of the structure, function or behaviour 
of an organism that enables it to survive in its environment; 

4.6.2 Draw and label diagrams of selected local plants, and describe in the labels how  
they are best suited  to their environment; 

4.6.3 Describe how animals are best suited to live in extreme environments (camel – 
desert areas; springbok – arid areas; klipspringer – rocky areas); how animals 
are best suited to being successful predators (shark  and cheetah); 

4.6.4 Describe how animals are best suited to surroundings using camouflage (e.g. 
zebras) and  mimicry (e.g. stick insects); 

4.6.5 Explain how organisms that cannot best suit to changes in their environment 
become extinct.  

 
 
4.7  Conservation of the ecosystem 

Content: 
 Importance of managing ecosystems for sustainability 

 Correcting irresponsible human practices that affect ecosystems 

 

Learning Outcomes: 

Students will be able to:   
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4.7.1 Describe the importance of maintaining biodiversity and sustainable use of 
natural resources; 

4.7.2 Identify irresponsible human practices (such as inappropriate waste 
disposal) and their impact on ecosystems and suggest possible solutions. 

 

Section 5: Cells as the basic units of life 
 

Overview 

 
 

5.1 Cell structure 
Content: 
 

 Cells as the basic unit of life 

 Functions of cell structures 

 Importance of DNA as the hereditary material 

 Mitochondria as organelles responsible for cellular respiration 

 Chloroplasts as organelles responsible for photosynthesis  

 
Learning Outcomes: 

Students will be able to: 

5.1.1 Describe cells as the smallest unit of life, needing special equipment such as a 
microscope to be seen; 

5.1.2 Identify in diagrams and micrographs the structures of a cell, specifically cell 
membrane, cytoplasm, nucleus, and organelles such as mitochondria, vacuoles 
and chloroplasts; 

5.1.3 Draw a diagram of a generalised cell, showing the structures and organelles 
listed in 5.1.2; 

5.1.3 Describe the functions of the cell membrane as enclosing the contents of the 
cell, and controlling the movement of substances into and out of the cell; 

5.1.4 Describe the cytoplasm as the jelly-like medium in which many chemical 
reactions take place; 

5.1.5 Describe the vacuole as providing support and storage, mainly in plant cells.  
5.1.6 Describe the nucleus as a body that contains the hereditary material, DNA.  
5.1.7 Define inheritance as the passing of characteristics from one generation to the 

next, for example, whether one has a gap between the front teeth or not.  
5.1.8 Explain that DNA is unique to each individual, resulting in variation within a 

species; 
5.1.9 Draw the structure and describe the function of mitochondria as sites of cellular 

respiration; 
5.1.10 Draw the structure and describe the function of chloroplasts as sites of 

photosynthesis.  

The smallest unit of life is the cell. This topic deals with the structure and functions of 
plant and animal cells. Cells carry out the basic life processes for an organism. 
Different parts of the cell carry out specific functions, such as respiration and 
photosynthesis. 

Describe the levels of organization found in living things from cells, tissues, organs 
and systems. Explain structural and functional relationships between and among 
cells, tissues, organs, and systems in the human body.  
Learn about the digestive system also known as the gut is essentially a long tube 
about 9 metres long. It starts at the mouth and ends at the anus. The different parts 
of the digestive system but its specific function. 
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5.2 Differences between plant and animal cells. 

Content:  

 Differences between plant and animal cells 

Learning Outcomes: 

Students will be able to: 

5.2.1 Identify the cell wall, cell membrane, large vacuole, nucleus, mitochondria and 
chloroplasts in plant cells; 

5.2.2 Identify the cell membrane, small vacuoles, nucleus, and mitochondria in 
animal cells; 

5.2.3 List the similarities, and tabulate the differences between plant and animal 
cells; 

5.2.4 Draw labelled diagrams illustrating plant and animal cells; 

5.2.5 Construct a model of a cell using materials available in the home.  

 

GLOSSARY OF TERMS USED IN BIOLOGY PAPERS 
 
1. State means to give the facts about a topic. 
2. List means to construct a list relevant to a topic, but without giving details. 
3. Define means to give the definition. 
4. Describe means to give a detailed account of a structure or process. 
5. Explain means to give a detailed account, but also to give reasons for certain steps. 
6. Compare means to set two structures or processes in contrast to each other and to 
identify the similarities and differences. 
7. Differentiate means to focus on the differences between two similar structures or 
concepts. 
8. Discuss means to consider an issue from several different angles; consider the pros 
and cons of a solution to a problem. 
9. What is meant by …. Usually means that a definition should be given. 
10. Tabulate means to give your answer in the form of a table. 
11. Find is a general term that often requires you to calculate, measure or solve a 
problem. 

Suggested Study Hours 
 
A suggested time allocation for the course is shown in the table below:  
 
Component Face-to-face Teaching 

Time 
Self-study 
Time 

Physics  2 hours per week × 30 
weeks 

4 hours per 
week x 30 
weeks Chemistry 2 hours per week × 30 

weeks 
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Biology 2 hours per week × 30 
weeks 

Total Course 
Hours 

300 hours 

 
 


