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Notes to Teachers 

·  This document contains revised lessons for term 1 for about 10 weeks. 
·  These lessons are prepared according to the work schedule that is aligned to National content mapping document. 
·  Use text books to get the relevant content and as references. 
·  Do the practical activities beforehand to make sure that it works properly. 
·  Prepare additional memos, checklists, rubrics and observation sheets for the learners. 
·  Give learners instructions on what to observe and what to record. 
·  Alter the activities or make additions to suit your context. 
·  These are suggested activities, use as guidelines, together with your work schedule. 
·  Feel free to adapt these activities. 
·  Choose activities that you think are very relevant. 
·  Pay attention to progression when dealing with same content in different grades. 
·  Choose available resources that suit your context. 
·  Make additions wherever necessary. 
·  Give class works and home works regularly. 
·  Vary the methods of assessments. 
·  Give time to learners to write notes on new content. 
·  Give short tests as part of informal assessment regularly. 
·  Demonstrate practical activities and allow learners to take part in the activity. 
·  Give more credit to hands-on activities. 
·  Keep evidence of all daily classroom activities. 
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CONTENT OVERVIEW 

GRADE 7 
TERM 1 TERM 2 TERM 3 TERM 4 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and collects 
data 
 3. Evaluates data and communicate 
findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as a 
human endeavour 
 2.  Understands sustainable use of 
the earth’s resources 
 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 LO 1. Scientific 
Investigations: 
                                                            
AS    1. Plans Investigation                                                                   
2. Conducts investigation and 
collects data                                                                    
3. Evaluates data and 
communicate findings  
                                                    
 LO 2. Constructing Science 
knowledge: 
                                                          
AS   1.  Recalls meaningful 
information 
                                                                     
2. Categorises information                                                              
3. Interprets information 
                                                            
4. Applies knowledge     
            
LO 3. Science, Society and 
Environment:                                                          
AS   1.  Understands science as 
a human endeavour                                                        
2.  Understands sustainable use 
of the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 LO 1. Scientific Investigations: 
                                                            
AS    1. Plans Investigation 
                                                                    
2. Conducts investigation and 
collects data 
                                                               
3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
                                                          
AS   1.  Recalls meaningful 
information 
                                                                     
2. Categorises information                                                  
3. Interprets information                                                                
4. Applies knowledge     
            
LO 3. Science, Society and 
Environment:                                                    
AS   1.  Understands science as a 
human endeavour                                                               
2.  Understands sustainable use 
of the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 LO 1. Scientific 
Investigations: 
                                                            
AS    1. Plans Investigation                                                               
2. Conducts investigation and 
collects data                                                                   
3. Evaluates data and 
communicate findings                                                   
 LO 2. Constructing Science 
knowledge: 
                                                    
AS   1.  Recalls meaningful 
information 
                                                            
2. Categorises information 
                                                                     
3. Interprets information 
                                                                     
4. Applies knowledge     
            
LO 3. Science, Society and 
Environment:                                                        
AS   1.  Understands science as 
a human endeavour                                               
2.  Understands sustainable use 
of the earth’s resources 
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LIFE AND LIVING 
Simplifying the great variety of 
living things on Earth 
• Classifications of animals as 
Vertebrates (animals with back bones) 
and invertebrates (animals with no 
backbones). 
• The vertebrates are classified into 
fish, amphibians, reptiles, birds and 
mammals. 
• The invertebrates have no backbone 
but an exoskeleton instead. Include 
insects, spiders and crabs. 
• The fossil record gives evidence for 
different animals and plants long ago, 
in particular parts of SA. (Link with 
topic 7.4 Structure of changing Earth, 
below) 
• Classification of plants as seed 
plants and plants without seeds. 
• Seed plants are further classified as 
angiosperms seeds in ovaries) and 
Gymnosperms (seeds not in ovaries). 
Angiosperms are further classified into 
Monocotyledons and dicotyledons. 
• Plants without seeds are classified 
into algae and ferns. 
• Functions of flowers, sexual parts of 
flower, pollen and seed. 
Agents of pollination. 
• Vegetative reproduction 
Description of the living and non-
living things in a small environment 
An investigation of some part of the 

MATTER AND MATERIALS 
Mixtures and ways to 
separate the substances in 
mixtures 
• Mixture as a substance made 
up of different substances that 
have different properties 
• The substances can be 
separated by physical methods. 
• Identifying physical properties 
of the substances in a mixture, 
to plan separations of mixtures, 
using various physical methods 
• Separation methods applied in 
problems of recycling waste 
materials. 
This topic should reinforce the 
Technology curriculum where it 
deals with processing materials 
to improve their quality. 
 
ENERGY AND CHANGE 
Controlling heating 
and cooling: conduction 
convection and radiation 
• Heating as the process by 
which energy is transferred in a 
system, from hotter to cooler 
parts. 
• Conduction, convection and 
radiation as three ways of 
heating materials 
• Conductors and insulators of 
heat. 

EARTH AND BEYOND 
 The structure of the changing 
Earth 
• Earth is ball-shaped. Gravity 
force and the meaning of “up” and 
 down”.. 
• The planet Earth has a geo-
sphere made up of the hot 
metallic core, hot, convecting 
mantle and rocky crust called the 
lithosphere. 
• The hydrosphere and the 
atmosphere, The biosphere is all 
living things that interact with the 
hydrosphere and atmosphere. 
• The Sun is the main source of 
energy for life in the biosphere 
and change in the atmosphere, 
hydrosphere and lithosphere. 
• Plate tectonics is the concept 
that the crust of the planet is 
made of plates that are moving. 
• The hot core is the main source 
of the Earth’s internal energy that 
causes the movements of plates, 
• Earthquakes, volcanoes, 
faulting, folding and uplift. 
• earthquakes as an effect of 
potential energy in plate 
boundaries 
• volcanoes in simple terms as an 
effect of disturbance along the 
plate boundaries plus the heat of 
the Earth interior melting rock in 

LIFE AND LIVING 
 Changes that happen to 
young people in puberty; 
Understanding sexuality and 
human reproduction 
• Physical growth and changes 
that are triggered by changing 
body chemistry from about age 
11 (girls) and 13 (boys). 
• The range of normal physical 
development, and the range of 
ages for normal development 
• The psychological changes 
that come with puberty. 
• Variation in the human race, 
such as skin colour, hair, etc; 
The fallacy of using physical 
characteristics to judge people’s 
intelligence or worth. 
• Menstruation, fertile stages of 
the cycle. Sexual intercourse, 
conception. 
• Pregnancy and factors that 
affect the health of the unborn 
baby. Birth. 
• Myths about avoiding 
pregnancy. 
• Contraception: a few methods 
and their relative effectiveness. 
• Sexually Transmitted Diseases 
(S.T.D.s) including AIDS. 
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local environment. 
Concepts for  discussion and 
reporting: 
• Habitat, and the living and nonliving 
components of the habitat 
• Reproduction of any of the 
living things in the habitat 
• Food chain, food web, producer, 
consumer 
• Remains of dead plants and 
animals, cyclic processes that 
return nutrients to the soil 
• Interdependence of plants and 
animals. 
Use the classifications of plant and 
animals to describe specimens they 
observe. 
ENERGY AND CHANGE 
Forces, energy sources and energy 
transfers in systems 
• Forces as pushes and pulls. 
• Contact forces, in which two bodies 
touch each other. 
• Field forces, also called noncontact 
forces, field forces and forces-at-a-
distance: gravity, electrical and 
magnetic forces (link magnetic force 
with geomagnetism in  Structure of 
the changing Earth ) 
• Force of object A on object B = 
Force of B on A, but in the opposite 
direction. 
• Energy as the ability of living and 
non-living things to cause changes. 

• Good and poor reflectors of 
radiated heat. 
• Radiated heat and light are 
similar means of transferring 
energy, but we sense them with 
different sense organs. (Refer 
back to topic - Plants and 
animals responses to 
environment) 
• Application to conserving 
useful energy in heating and 
cooling homes, in cooking, 
making the best use of energy 
from the Sun. Good solar design 
of houses, Sun-energy devices 
such as water heaters, stoves 
and distillers. 
 
 

the mantle 
• Long-term forces are changing 
the surface of the Earth, all acting 
at the same time. 
• Deep time: the Earth is very old. 
• Geomagnetism and the use of a 
magnetic compass. 
MATTER AND MATERIALS 
Magnetism-magnetic fields, 
polarity. 
 

EARTH AND BEYOND 
Mining- Mining-in different 
provinces 
Significance of mining to man 
Advantages and disadvantages 
Safety and environmental 
impacts. 
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• Concept of a system, as a set of 
parts which interact and transfer 
energy to each other and the 
surroundings. 
• Concept that energy is available 
in just two forms: PE as the energy a 
system has due to its position/ 
configuration, and KE as the energy 
that a system has, due to its motion. 
• Energy transfer between parts of a 
system. Concept that none of the 
energy is lost but is transferred to 
other parts of the system or its 
surroundings. 
• The national electricity supply 
system; energy transfer from energy 
sources to dynamos that supply 
electricity. 
• Renewable and non-renewable 
sources of energy. Coal, oil, biomass, 
nuclear, etc. and solar, hydro and 
wind power. 
• Environmental impacts of using 
energy sources. 

�

�

�

�
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Grade:   7                                                                                           Learning Area: Natural Sciences 
Strand/ Theme: Life and Living 
Duration:   6 Weeks ( Weeks 1-6 )                                                                      Content : Simplifying the great variety of living things on Earth 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 

Resources: Books, Newspaper, Magazines, Specimens of plants and animals, 
seeds, flowers, real plant, charts, pictures, videos, onion bulb, potato, 
strawberry plant, geranium. 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:          

LO 1. Scientific Investigations: 
The learner will be able to act 
confidently on curiosity about natural 
phenomena, and to investigate 
relationships and solve problems in 
scientific, technological and 
environmental contexts.                                                                         
AS1. Plans Investigation.                                                                               
2. Conducts investigation and 
collects data                                                                                     
3. Evaluates data and communicate 
findings 

 

Topic: 1.1 Vertebrates and Invertebrates 
Classifications of animals as vertebrates (animals with 
backbones) and invertebrates (animals with no backbones) 
 
Activities: 
·  Sort living and non-living things, and explaining their reasons 

in detail, to emphasise the distinguishing characteristics of 
something being “living” use simple classification keys to 
identify an unknown animal when given a picture of the 
animal. 

·  Observe animals in their habitats and discuss characteristics 
of vertebrates and invertebrates. 

·  Reason why an animal is classified as vertebrates or 
invertebrates. 

 
Classification of the vertebrates.  
The vertebrates are classified into fish, amphibians, reptiles, 
birds and mammals. Note visible differences in structure and 
differences in reproduction but use distinguishing characteristics 
to classify these classes of animals (e.g. only birds have a 
covering of feathers – they have wings but so do bats, which are 
mammals. Only mammals have mammary glands, etc.). 

·  Play games like “twenty 
questions”, in teams,that involve 
guessing the animal by asking 
appropriate questions. (These 
games mimic a dichotomous key, 
because the person who is “on” 
may answer questions only with 
a “yes” or a “no” depending on 
whether the characteristic 
mentioned in the question is 
present or absent.) 

·  Use the above tasks to develop 
simple dichotomous keys 

 

�
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LO 2. Constructing Science Knowledge: 
The learner will know and be able to interpret 
and apply scientific, technological and 
environmental knowledge 
AS1.  Recalls meaningful information.                                                                                
     2. Categorises information. 
     3. Interprets information 
    4. Applies knowledge     
LO 3 Science, Society and Environment: 
The learner will be able to demonstrate an 
understanding of the interrelationships 
between science and technology, society and 
the environment. 
AS   1.  Understands science as a human 
endeavour 
 2.  Understands sustainable use of the 
earth’s resources 
�

�

�

�

�

�

 
1. Using pictures, charts, real specimens’ 

learners classify vertebrates into fish, 
amphibians, reptiles, birds and mammals. 

2. Learners observe different types of 
vertebrates compare their features, group 
them into five different classes. 

 
Classification of some invertebrates: 
The invertebrates have no backbones but 
have an exoskeleton instead. Examples of 
invertebrates include insects, arachnids (e.g. 
spiders) and crustaceans (e.g. crabs).  
(A classification of all the invertebrates is not 
needed. 
Activity:  

1. Observation of different invertebrates- 
a locust, spider, crab 

2. Identifies external features; draw 
diagrams 

3. Describe distinguishing characteristics 
and group them into different classes.. 

 
Written work on the distinguishing 
characteristics of the five groups of 
vertebrates. 
 
 
 
 
 
 
 
 
 
 
 
Investigate characteristics of vertebrates. 
Complete worksheet on classification of 
vertebrates. 
 
 
 
Make a drawing of a classification diagram to 
show the different groups of animals.�

�

�

�
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The fossil record -The fossil record in South Africa gives evidence for different kinds of 
animals and plants that lived long ago, in particular parts of SA. This is evidence that life and 
conditions on the surface of Earth have changed through very long periods of time.(Link with 
The structure of the changing Earth.) 
 
3. Discuss and then investigate on fossils and fossil records referring to books, newspapers, 

magazines, museums and internet. Make a presentation on fossil evidences. 
 

Plants with seeds and without seeds: 
Plants are classified as seed plants and plants without seeds. 

4. Discuss the different parts of plant; bring in various types of seeds and plants that are 
locally available and pictures and charts of other plants to group plants into plants with 
seeds and plants without seeds. 

Classification of the seed plants 
Seed plants are further classified as angiosperms (which have their seeds in ovaries) and 
gymnosperms (which have no ovaries and carry their seeds in other ways). Angiosperms are 
further classified into monocotyledons and dicotyledons, and each of these groups has 
distinguishing characteristics.  
 
5. Observe different types of plant parts, flowers, pictures and discuss visible features to 

distinguish plants into different categories. 
 
6. Identify plants as monocotyledonous plants or dicotyledonous plants, by their 

distinguishing characteristics such as petals in multiples of three, vs. petals in multiples of 
four or five. 

 

 
Investigation on fossils. 
Presentation 
 
 
 
 
 
Identify plants; classify them into 
monocotyledons and dicotyledons. Complete 
worksheet. 
 
 
 
 
 
Compare monocotyledons and dicotyledons. 

�

�

�
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Classification of plants without seeds: 
Plants without seeds are, for example, the groups algae and ferns. Fungi are interesting 
organisms too, but botanists don’t call them plants put them in a group by themselves. 
 
7. Teacher explains plants without seeds as algae and ferns, learners use specimens 

compare plants with seeds and without seeds. 
Reproduction of angiosperm plants 
Angiosperm plants reproduce from seeds. Seeds will form only if the flower has been 
pollinated. Insects are important agents of pollination for many plants and so they are a vital 
part of most ecosystems. 
8. A discussion of how seeds are formed, using examples of live specimens. 
9. Learners observe and identify parts of a flower and describe the functions of different parts, 

indicating the reproductive organs of flowering plants namely: STAMEN (male part of 
flower) and PISTIL (female part). The filament contains pollen (male gametes)  

10. Discuss the importance of pollination and the agents of pollination. 
11. Explain fertilization as the fusion of a male gamete and a female gamete to produce a 

(fertilized egg) zygote and formation of seeds. 
Vegetative reproduction 
Some angiosperms can also reproduce vegetatively, and do not depend on forming seeds. 
This is important in farming, because crop production is easier and more predictable with this 
form of reproduction. 
12. Learners are asked to identify the different parts of a plant-root, stem, and leaves. Learners 

observe the plant parts. Learners give examples of plants with roots, stem and leaves. 
E.g. Bean plant, pumpkin plant, maize plant. Using parts of plants and pictures learners 
name the parts of plants eaten by people. For example: - carrot- the roots are eaten, 
Spinach-the leaves are eaten, pumpkin- fruits and leaves are eaten. 

  

 
 
 
 
 
 
Draw a classification diagram showing 
different groups of plants. 
 
 
 
 
 
 
 
 
 
Conduct research on different types of plants 
(potato, onion, geranium, hibiscus, roses or 
other local examples) growing from different 
parts of the plant and write a report on the 
uses of these plants, make drawings of 
cuttings, etc. Bring actual plant parts and 
make a presentation on findings. 
 

�

�

�
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13.  Learners recall meaningful information in groups on how new plants are grown (e.g.     
      potato, onion, maize, spinach, roses and other local examples). 
      e.g. Potato – put the potato tuber in the ground; 
      Onion, maize, spinach – seeds to be sown; 
      Roses – cut pieces from the main plant, etc. 
14. Teacher explains how new plant are grown from seeds and also from other parts of plants    

 such as stem, leaves and roots. Teacher introduces the concept (vegetative/asexual 
reproduction) with the use of charts/ plants, e.g. rhizomes, tuber, bulb, etc. (One plant or 
part of the plant is able to give rise to young plants which are able to establish themselves 
as independent plants. We also use the term propagate for this type of reproduction.)  

15. The learners investigate how the onion bulb grows and present their findings. They are 
asked to plant a bulb of an onion in a transparent container and observe the growth thereof 
over a period of time. Compare the development of an onion bulb with other plants like a 
potato, new grass and a strawberry plant. Draw and label parts of a plant e.g. roots, leaves 
and stem. Using the samples of plants, learners will make drawings and label it. 

16. Learners do a practical work on different ways of growing plants e.g. Place plant cuttings in 
a glass of water and observe them over a period of time, record their findings and make 
drawings. Teacher further explains (using examples of plants) that vegetative reproduction 
can also be done by using roots and leaves. The learners discuss the importance of 
vegetative reproduction. 

17. If a friend has an African violet plant how would you grow one of your own, using your 
friend’s plant? How do nurserymen grow new geranium plants? Why don’t they use seeds? 

 
 
 
 

 
Assignment: Write in your own words the 
meaning of the word vegetative reproduction. 
Describe how you will be able to grow a new 
plant from the stem cutting. 
Write a report on the uses of these plants. 
 
Practical Activity: Grow an onion bulb in a 
transparent container and make drawings of 
its growth weekly for 3 weeks. 
 
Translation activity: Make drawings of your 
cuttings. 
 
Presentation: make a presentation on your 
findings. 
 
 
Write notes on the comparison of different 
plants. 
�

�
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Practical Investigation 

1. Take a small cutting of a geranium or coleus and place it in a little container filled with moist soil. Water well. Cover cutting and the 
container with a plastic bag to prevent evaporation. Water when necessary to keep the soil moist. Observe how the cutting develops. 
Draw and label after 14 days, showing the development of leaf buds and adventitious roots. 

2. Take a small cutting of Impatiens, Ivy or a willow twig from a willow tree. Make a diagram of your cutting. Place in a jar of water. Leave 
in a sheltered place and add water when necessary. Observe how the cutting has developed after 21 days. Compare it with the diagram 
below. 

3. Grow a few strawberry plants in a tub. Water regularly and compare the development with the diagram. Draw and label the plant after 
21 days. 

4. Keep some potatoes in a warm damp cupboard. As soon as tiny sprouts appear (little shoots), plant the potatoes in soil in separate 
pots. Water regularly and observe the development of new plant. 

5. Dig up a branching rhizome of an Iris plant (see fig). Break it at the point of branching. Plant each part separately in rich compost soil in 
suitable pots. Place in a warm sunny position and water regularly. Examine after 28 days and note the development of new plants from 
the terminal buds of each portion of the rhizome. 

6. Plant an onion or a bulb of one of the flowering lilies in a pot of soil. Place in a warm sunny position and water regularly. Examine after 
21 days and note the development of new plant from a bud of the bulb. 

7. Cut a youngish leaf from an African violet plant, leaving about 10-20 mm of petiole. Fill a small glass jar with water and cover the rim of 
the jar with tin foil. Make a small hole in the foil and gently push the petiole through this into the water. The leaf must not touch the 
water. Leave on a window-sill where it is warm. Keep the water level constant. Observe the development of little adventitious roots after 
few weeks. 
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Study of living organisms in their natural environment Study groups: The class should be divided into groups of five to seven learners. 
Members of a group work together on this research project. 

Study Area: A piece of undeveloped ground can be divided into a number of plots/ part of the school garden can be utilised /life on a tree can 
be observed by one or two groups/life in a running stream or a pond. Plots are assigned to study groups. 

A group studies the life on the plot for a period of time, observations to be made weekly and report of the observations has to be kept in 
observation sheets. 

1. Draw a map of the plot in your book and indicate the vegetation of your study area on the map. 

2. Remember, this is a study of plants and animals in the area over a period of time. Try to observe how the living organisms influence one 
another and also how they are influenced by the environment.  

3. Collect specimens of all the smaller plants on the plot and also leaves and seeds of the larger plants. 

4. Dry the plants and leaves between the pages of unwanted newspapers. 

5. Use sticky tape and cardboard to make wall charts. 

6. Visit the study area once a week to observe and record changes as to size, colour, flowers, seeds, seasons, humidity, new plants etc. 

7. Look for animals in the air, on plants, in the soil, under stones etc. 

8. Mammals-look for foot prints, droppings and sleeping places, try to explain why an animal was or is in the particular spot. 

9. Look for frogs, lizards, chameleons and snakes and also small animals like insects, spiders, scorpions, snails and millipedes. 

10. Use insect nets to catch insects, kill the insect in a killing bottle with a tight lid and mount the insect on a thick cardboard to make wall 
chart. 

11. Be on the lookout for relationships between animals, e.g. an animal that preys on another (lizard catching insects) or an animal parasite 
(tick on a cow). 
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Observation sheet for plants:-          

Date Season Trees, shrubs, herb or 
grass 

Used as food 
by…. 

Flowering period Pollinating agent Seed dispersed 
by… 

       

       

       

       

       

       

 

 Observation sheet for Vertebrates:-          

Date Name Number Size Colour Body covering Limbs: number 
and type 
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Observation sheet for Invertebrates:-          

Date Name Number Body 
segmented 

Yes/No 

Legs: 
number 

Legs: 
jointed 

Yes/No 

Wings: 

None, 1 or 
2 pairs 

Feelers Source of 
food 

Place 
where it is 
seen 

          

          

          

          

          

          

Relationships between plants and animals 

12. Name all the animals you can observe eating plants; state the names of the plants and the parts of the plants 

13. Name the animals using plants for protection, state the name of the plants and the parts of the plants 

14. Give a description of relationships observed during pollination of flowers. 

15. Give the names of organisms involved in seed dispersal. 
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16. The role of physical factors 

17. List the plants preferring direct sunlight and those growing in the shade. 

18. Note how light influence the direction of growth of stems of plants. 

19. Name the plants flowering during winter. 

20. Name the plants flowering during summer. 

21. Name the animals you observe hiding away from bright sunlight and those that come out in bright light. 

22. Record the temperatures of each week and find the average temperature for each week. 

23. Based on your observations answer the following questions: 

- How does the variation in temperature influence the growth of ever-green plants 

- Name the plants which loose their leaves and those that retain their leaves 

- Name all the plants killed by frost and that are not killed. 

- Try to find plants, the seeds of which germinate only during winter. 

- Name any animal influenced by the variation in temperature- how they are affected? 

 

�  Make a presentation of all your findings to the class. 

�  Teacher assesses your presentation using the following criteria-presentation skill, language use, and confidence, logical presentation of 
facts and correctness of facts. 
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Grade:   7                                                                                           Learning Area: Natural Sciences 
Strand/ Theme: Energy and Change 
Duration:   4 Weeks ( Weeks 7-10 )                                                                      Content :Forces, energy sources and energy transfers in systems 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 
Technology 
LO2: technological processes. 

Resources: Books, Newspaper, Magazines, charts, pictures, videos, bricks, 
wooden box, magnets. 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:          

LO 1. Scientific Investigations: 
The learner will be able to act 
confidently on curiosity about natural 
phenomena, and to investigate 
relationships and solve problems in 
scientific, technological and 
environmental contexts.                                           
AS1. Plans Investigation.                                                                               
2. Conducts investigation and 
collects data                                                                               
3. Evaluates data and communicate 
findings 

Topic: 2.1 Forces-  Contact forces and  Field forces 
Forces as pushes and pulls that two bodies (= objects) exert on each 
other. Contact forces, in which the two bodies must touch each other 
in order to push or pull on each other. Field forces, also called non-
contact forces or forces-at-a-distance, in which bodies push or pull 
each other without being in contact. These are the magnetic, 
electrical and gravity forces (Link: magnetic force with geomagnetism 
and compasses in Structure of the changing Earth) 
 
Activities: 
1. Discussion on forces - can make an object to move, make 

an object to increase speed, make an object to decrease 
speed, make an object to stop, make an object to change 
direction, change the shape of an object, and make a body 
to rotate around a fixed point. 

 
Written notes on forces. 
Class work 
Home work 

�
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LO 2. Constructing Science Knowledge: 
The learner will know and be able to interpret 
and apply scientific, technological and 
environmental knowledge 
AS1.  Recalls meaningful information.                                                                                   
     2. Categorises information. 
     3. Interprets information 
    4. Applies knowledge     
LO 3 Science, Society and Environment: 
The learner will be able to demonstrate an 
understanding of the interrelationships 
between science and technology, society and 
the environment. 
AS   1.  Understands science as a human 
endeavour 
 2.  Understands sustainable use of the 
earth’s resources 
�

�

2. Teacher explains to the learners that forces always work in 
pairs. No force is able to exist on its own. 

For example: 
Place a brick on a table and explain the forces that are in 
effect. 
               Brick 
                                                                      downwards force by the brick 
 
 
  table                              
                     upwards force by the table  

 
 
 
 
The brick has a downwards force on the table and the table 
has an upwards force on the brick. 
 
3. Learners will think of more examples and indicate what 

types of forces are in effect in every situation. They must 
also draw diagrams to illustrate these forces. 

Contact forces (Friction) 
 
 
direction of movement 
 
 
                                                          surface 
                                 The direction of  the force exerted by the surface 
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Friction is a contact force that exists when two objects touch and the one are in motion and the other static. 
The force of friction always works against the direction of movement. Friction normally occurs between two 
solid objects. 
 
Non-contact forces 
 
Magnetic forces 
 
                S                    N           N                    S 
                                   
          Two like poles (North and North) will repel each other without touching 
 

Magnetic forces are non-contact forces. These forces work by a magnetic field (the area in space around a 
magnet).  
4. More examples can be made for example a rubbed ruler with pieces of paper. 
 
Topic 2.2:  Forces act in pairs 
Forces always act in pairs, whether these are contact or non-contact forces. The force of object A on object 
B = the force of B on A, but in the opposite direction. (Link: Gravitational pulls within the solar system and 
the Earth-Moon system.) 
Activities: 
1. Learners investigate forces of attraction and repulsion between magnets, and look for a pattern in the 

way North and South poles attract or repel each other. They can do the same for bodies that have 
electric charges on them, and look for a pattern in the way positive and negative charges attract or repel 
each other. (Process skills are planning an investigation, looking for patterns and stating the 
relationships) 

 

 
 
Investigation- forces of attraction 
and repulsion. 
Communicate findings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Class work 
Home work on forces act in 
pairs. 
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Topic 2.3: Energy  
The word “energy” is a name for the ability of people and animals to exert forces that move things and 
change things. Non-living things can also exert forces that cause change and movement, and so non-living 
things can also have energy. 
Energy is not a substance; it is just a number that scientists use to measure a change that happens in a 
system.  
For teachers only: At Grade 9, learners can have this explanation of why energy is just a number. A 
system with energy can do some work (which we measure) and after it has done the work it has less energy 
(the energy is less by the amount of work that was done). Scientists use the joule as the unit of 
measurement to measure the work that was done and in this way they describe the energy that the system 
gave out. ( In GET the best approach is to stress that energy does not get used up; instead, the energy is 
first in one part of the system and then it is passed on to other parts of the system. In fact, energy is 
transferred from one part of a system to other parts, and with each transfer it becomes more spread out 
and more difficult for us to use.)  
The scientists view: For example, a tank of petrol in a car, together with the air it can burn in, has P.E. The 
engine transfers the energy from the petrol+air to the K.E. of the whole moving car, and this is useful work. 
But the energy that came from the petrol+air is now also in the hot metal of the engine and the brakes, the 
disturbed air behind the car, the hot tyres and the hot road. As these parts cool down, the energy transfers 
to the surrounding air and warms it up. So all the energy is still there but slightly-warmed air is not very 
useful to anyone. (Note that the petrol was used up but not its energy – its energy was just spread to the 
surroundings. 
Activities : 

1. Discuss the energy sources 
2. Explain the transfer of energy in different systems 

 
 
 
 

 
 

 

 

Investigate transfer of energy 
from one part of a system to 
other parts. 

Written work 

Class work 

Class test 
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Topic 2.4: System 
Concept of a system, as a set of parts which interact and transfer energy, each part transferring 
energy to the next part and to the surroundings. The energy causes changes in the system and in 
the surroundings. (Include at least four examples of systems. These can be mechanical, thermal, 
electrical or biological systems. Very simple examples of these are, respectively, a human using a 
catapult, a stove and pot of water, a cell and buzzer, and a plant we grow to feed a horse which 
pulls a cart.) 
 
Activities: 
1. Learners do and discuss activities with simple systems in which energy is transferred from one 

part to another. For example, a hand bends a ruler (ruler has P.E.) and the ruler flicks a paper 
pellet across the room (now the pellet has K.E.).  

2. Another example: the wax of a candle and the oxygen in air has P.E.; when the wax and 
oxygen burn, some of this energy is transferred to a beaker of water above the flame (the water 
particles gain more K.E. and we see bubbles forming in the water). (Process skills are 
interpreting the situation by applying the concept of potential or kinetic energy, predicting 
what will receive the energy and where the energy will then be transferred. 

3. Identify the energy inputs to each part of a system, the outputs and losses to the surroundings. 
The systems could include a bicycle and dynamo; a learner must turn the pedals by hand to 
spin the bicycle wheel, and use the dynamo to light bulbs. 

 
Topic 2.5: Kinetic energy and potential energy 
Concept that energy is available in just two forms: potential energy and kinetic energy. Potential 
energy (P.E.) is the energy which a part of a system has due to its position or configuration (e.g. a 
stretched rubber band, ready to snap back to its normal shape, has P.E.). Kinetic energy (K.E.) is 
the energy which a part of a system has due to its motion (e.g. a small stone that was shot from the 
rubber band has K.E.). Chemicals can also have P.E., for example a firecracker or a petrol-and-air 
mixture. The P.E. is stored in the way the atoms are shaped and are able to react with each other. 
Learners will do more of this in Grade 8 but teachers can discuss it now and do some activities 
(safely!) Hot things have energy, and the energy is in the K.E. of the fast-moving atoms and 
molecules (which are too small to see). 
 

 

 

Investigate and distinguish different 
systems in which energy is transferred. 

Tabulate your findings 

Interpret information  

Predict how the energy is transferred in 
these systems-a human using a catapult, 
a stove and pot of water, a cell and 
buzzer, and a plant we grow to feed a 
horse which pulls a cart. 
 

 

 

 

Find everyday examples where P.E is 
transferred to K.E. Describe the transfer 
of energy.  
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Activities: Learners predict energy transfer using various sources of energy.  

Topic 2.6: Energy transfers between parts of a system 
In a system which receives energy, parts that receive it first, transfer (= pass on) some of 
the energy to other parts. At the end of the transfer, the first part of the system has less 
energy and the other part has more energy. Notice that the NCS shifts the emphasis to 
systems and energy transfers, and makes little reference to energy transformations, 
because there are only two forms of energy. 
Activities: 
 
1. Practical activity to observe heat transfer using different materials: e.g. like an 

aluminium pot on a hot stove.   
 
 
 
Topic 2.7: Energy is never lost; it becomes less available to us. 
The energy that we put into a system does not disappear. All of it is transferred to different 
parts of the system or the surrounding environment of the system. Systems always give out 
less useful energy than we put into them, because some energy is always wasted in heating 
up the surroundings. The wasted energy is no longer available for our use. 
Activities: 
·  Learners identify the energy transformations from the given system (e.g. a TV set that 

has been just switched on; heating water using fire wood; grass/plant growth; water 
stored in dams and released to turn turbines etc.) 

 
 

 
 
 
Practical activity- using a bicycle and dynamo; a 
learner must turn the pedals by hand to spin the 
bicycle wheel, and use the dynamo to light 
bulbs. 
Predict results. 
Write observations. 
Class work 
Home work 
Class test 
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Topic 2.8: The national electricity supply system 
The national electricity supply system is a system that transfers energy from sources such 
as coal, nuclear material, falling water or wind, to dynamos (= generators). These dynamos 
then transfer energy to electrons (which we can call simply “the electricity” in Grade 7) in the 
wires of the national supply grid which then transfers energy to many types of appliances. 
The “grid” is the web of power lines and transformers that cross the country. 
Activities: 
1. Make a model of the national electricity supply system, using a battery of torch cells to 

represent the ESKOM power station. Learners extend bare wires to cross the 
classroom, and they connect more and more bulbs in parallel to understand the effect of 
overloading the national grid. 

 
 
Topic 2.9: Renewable and non-renewable energy resources 
SA has both renewable and non-renewable sources of energy to drive generators. Non-
renewable sources include coal and oil. Renewable sources include hydro power (from the 
energy of falling water), wind power and power from bio fuel. Sunlight is a renewable energy 
source to generate electricity directly (from photo-voltaic cells) or it can replace electricity 
(for example, in solar water-heaters). Wood can be a renewable energy source for heating, 
if it is used in a sustainable way. 
Activities: 
1. Identify renewable and non-renewable sources in a picture showing different kinds of 

human industry. 
2. Create a list of materials and substances that fit each category.  
3. Explain the world we live in as “renewable” or “non-renewable” world   
4. Discuss the distinctions between “recyclable” and “renewable?” [Do they mean the 

same thing?] 
5. Where would you place these energy resources in your list? –Nuclear, Natural Gas, 

Solar, Wind, Coal, Water (Hydropower), Oil etc 

 
 
Research project on national electricity supply 
from different sources. Presentation of findings. 
 
Conduct a research on one non-renewable 
source of energy. 
Consider these questions as you complete your 
research: 

·  What are the benefits of this energy 
source? 

·  What are the drawbacks and social 
ramifications of using this source? 

·  What are the cost benefits or drawbacks? 
·  Why some renewable resources aren’t 

widely accepted today? 
·  What is meant by the terms 

“environmental costs” and “social costs?” 
 
Challenge your school to an “energy efficient” 
week.  Determine what each individual and each 
class can do to conserve energy. 
 
Research on the impact of deforestation  
Debate on the rights to have resources in the 
lives of humans and its impact. 
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6. Discuss the concept “Energy is in everything and used to do everything”   
7. Use of non-renewable sources as the main source of energy and the environmental 

problems caused by this.   
8. Investigation on renewable resources and its effect on the environment.  
9. Discuss the importance of sustainable use of natural resources. 
10. Discuss ways to conserve natural resources. 
11. Make a presentation on the effects of non-renewable resources such as coal, gas and 

oil on the  lives of humans. 
Topic 2.10: Environmental impacts of using energy sources 
Many methods of using sources of energy have negative impacts on the environment and 
so people always need to use energy in the least wasteful way, and use the sources as little 
as they can. (For example, link to topic - Energy from electricity: to generate electricity 
from coal power-stations, ESKOM must use huge quantities of water. The coal comes from 
mines that have great impacts on water quality and other parts of the environment. If we 
demand more electricity supply, we will need more coal-mines.) 
Activities: 
1. Trace energy flows through an ecosystem, identify which parts get the energy from the 

Sun first, which parts get some of that energy next and then identify all the parts of the 
system that have some energy at the end of the process. 

2. Learners discuss the environmental impact of the use of: - chopping down of trees for 
fire wood, coal as a resource for electricity generation, constructing dams and nuclear 
stations for electricity generation. 

 

 
 
Investigation 
Written presentation. 
 
 
 
 
Written/oral presentation on environmental 
impacts of using energy sources. 

�
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CONTENT OVERVIEW 
GRADE 8�

TERM 1 TERM 2 TERM 3 TERM 4 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and collects 
data 
 3. Evaluates data and communicate 
findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as a 
human endeavour 
 2.  Understands sustainable use of 
the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and 
collects data 
 3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as a 
human endeavour 
 2.  Understands sustainable use of 
the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific 
Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and 
collects data 
 3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as 
a human endeavour 
 2.  Understands sustainable 
use of the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and 
collects data 
 3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as a 
human endeavour 
 2.  Understands sustainable use 
of the earth’s resources 
�
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LIFE AND LIVING 
Interdependence in ecosystems 
• Biotic factors in ecosystems: 
(the effects of all living parts) 
and abiotic factors (effects of 
soil, water, air, light/shade, 
warmth/cold) 
• Sun provides the energy for life. 
Photosynthesis in green plants 
produces food. 
• Plants as producers and other 
organisms as consumers. Food 
chains and food webs. 
• Herbivores, carnivores and 
omnivores. Predators and prey. 
• Respiration releases the energy in 
food. 
• Examples of basic energy flows in 
an ecosystem. Food chains and food 
webs. 
• Soil types and their characteristics. 
Role of decomposers and 
microorganisms in maintaining the 
fertility of the soil 
• Concept of survival in ecosystems. 
• Adaptations of organisms that help 
them to survive in their habitat. 
• Interdependence. A change to any 
part of an ecosystem affects all the 
other parts. 
• Human impacts on ecosystems as 
people seek resources for their own 
use. 
• Value of ecosystems in cultural, 

MATTER AND MATERIALS 
The particle 
model of matter 
• Most matter is made of 
molecules, and molecules are 
made of atoms that stick 
together. 
• Molecules and atoms are 
called “particles”, with a special 
science meaning. 
• Particles (atoms and 
molecules) are too small to 
see, attract or repel each other, 
they move all the time, move 
faster when given energy, and 
between them is totally empty 
space. 
• The model allows us to explain 
changes of state (phase 
changes), the differences 
between solids, liquids and 
gases, dissolving, diffusion, 
heating by conduction. 
• The concept of models in 
science. 
Magnetism 
·  Electromagnetism, magnetic 

substances, electrostatics 
 
 
 
 

EARTH AND BEYOND 
The atmosphere 
on Earth 
• The atmosphere is all the 
air around the planet 
• The composition of the 
atmosphere 
• The Earth’s atmosphere 
protects living things against 
harmful radiation from the Sun 
• The greenhouse effect 
• The “enhanced greenhouse 
effect” and global warming. 
• The climate is different in 
different parts of the world 
because sunshine is more 
intense towards the equator 
and more spread out towards 
the poles. 
• Plants and animals have 
adapted to these varying 
climates, and are distinctly 
different in the different regions 
of the world. 
 
MATTER AND MATERIAL 
 Elements and compounds 
• Pure substances. 
• Most pure substances are 
compounds. 
• Compounds can break down 
into elements. Two methods to 
break down compounds are 
heating and electrolysis. 

LIFE AND LIVING 
 Natural selection and 
adaptation 
• Populations in an ecosystem 
• Factors that affect a population, 
e.g. Predation, abundance of 
food, drought, climate change, 
disease. 
• Variation in a population as the 
random small differences 
between individuals. 
• Natural selection, as an 
explanation of how a population 
changes to adapt to their habitat 
(Looks forward to Topic on 
adaptation in microorganisms). 
• Extinctions, natural and 
manmade. 
Changes that happen to young 
people in puberty; 
Understanding sexuality and 
human reproduction 
Menstruation, fertile stages of the 
cycle. Sexual intercourse, 
conception. 
• Contraception: a few methods 
and their relative effectiveness. 
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spiritual, recreational and economic 
terms. 
ENERGY AND CHANGE 
Cells and electrical circuits 
• Cells as chemical systems that store 
and release energy 
• Concept that energy source such as 
a cell creates a voltage, which may 
cause a current. 
• The quantity of current depends on 
the resistance in the circuit. 
• Resistors, variable resistors and 
heating wires / elements. Switches 
• Working of incandescent bulbs. A 
filament wire glows because it is hot; 
the colour indicates the temperature. 
(Link with topic - Light and refer 
back to radiation in topic- Conduction 
convection and radiation) 
• Effects of current: magnetic, 
heating, chemical effects. (Link to 
decompositions in - Elements and 
compounds ) 
• Bulbs may be replaced with other 
output devices such as beepers, 
LEDs, electromagnets. 
• Series and parallel circuits, 
with parallel circuits in simplest form 
• Short-circuit paths, fuses. 
• Environmental impacts of 
used, discarded batteries and 
electricity generation by coal fired 
Power-stations. 

ENERGY AND CHANGE  
Light 
• Light is energy that is radiated 
from luminous objects, or 
reflected from objects, and 
travels through space. (Refer 
back to radiation in topic -
Conduction, convection and 
radiation) 
• The basic structure of the eye 
and how we perceive light. 
• Surfaces can transmit and/or 
absorb light. 
• Transparent or opaque 
substances. Formation of 
shadows behind opaque 
substances. Introduce ray 
diagrams as needed. 
• Smooth and irregular surfaces 
reflect light differently. 
• Surfaces of transparent media 
can refract light. Only two 
examples required: water and 
perspex (or glass). 
• Dispersion of white light into 
the colours of the rainbow when 
the light is refracted by prisms. 
• Concept of a spectrum, 
focusing on the visible spectrum 
but including heat. 
 

• Elements are made of just 
one kind of atom, whereas 
each compound is made of two 
or more kinds of atoms bonded 
together in unchanging 
proportions. Elements may 
react to form compounds 
• Chemical reactions, models 
or other representations of the 
reactions 
• Symbolic representations, 
chemical equations 
• Application of reactions to 
produce and collect the 
gases oxygen, hydrogen 
and carbon dioxide 
• Properties of CO2, O2, H2, 
N2, Cl2 ; this knowledge 
helps us distinguish the gases 
• Uses and importance of 
gases CO2, O2 in health, 
industry, environment, etc. 
 

EARTH AND BEYOND 
Exploring beyond Planet Earth 
• Planet Earth as a rocky ball 
in limitless space 
• gravity as the force that 
acts towards the centre of 
the Earth and defines “up” 
and “down” directions 
• Objects in the sky 
• The solar system, with Sun 
(a star) holding planets and other 
bodies going around in orbits 
around the Sun. 
• Earth is the only place in 
the solar system where life 
as we know it can exist 
• Earth’s Moon and its phases 
• Eclipses of Sun and Moon occur 
when the Moon passes between 
the Earth and Sun, or the Earth 
passes between the Sun and 
Moon 
• Exploration of the solar system 
by robotic craft and manned craft. 
• Southern African Large 
Telescope and exploration of 
universe by telescopes. 
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Grade:   8                                                                                        Learning Area: Natural Sciences 
Strand/ Theme: Life and Living 
Duration:   6 Weeks ( Weeks 1-6 )                                                                      Content : Interdependence in ecosystems 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 

Resources: Books, Newspaper, Magazines, Specimens of plants and animals, 
seeds, flowers, real plant, charts, pictures, videos, onion bulb, potato, 
strawberry plant, geranium. Glass beaker, Bunsen burner, test tube, fresh 
leaves, iodine, medicine dropper, ethanol, Petri dish/saucer, tripod stand and 
safety goggles, Geranium plant, red colouring. 
 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:         

LO 1. Scientific 
Investigations: The learner will 
be able to act confidently on 
curiosity about natural 
phenomena, and to investigate 
relationships and solve 
problems in scientific, 
technological and 
environmental contexts.                                                                         
AS1. Plans Investigation.                                                                     
2. Conducts investigation and 
collects data                                                                                     
3. Evaluates data and 
communicate findings 

Topic 1.1: Ecosystems have biotic (living) parts and abiotic (non-
living) parts.  

·  In an ecosystem each part needs all the other parts – even though 
we don’t know all the connections between them. Therefore 
everyone should care about any changes that we see to the 
environment, knowing that it will affect all the living things in some 
way and non-living parts of the environment too. That is the basic 
understanding and attitude our learners must have as a result of our 
teaching. Grade 8 learners should be able to create food chains and 
food webs from information they are given. They should be able to 
show, in diagrams and on visits to the school’s ecosystem site that 
they know how the abiotic factors of soil, air, sunlight and water 
interact with the living things. They must understand that the health 
of the ecosystem depends on the organisms being able to 
reproduce. 

  

 
 
 
 
 
Investigation of ecosystem. 
Observe biotic and abiotic factors. 
Tabulate biotic and abiotic factors. 

Written work-ecosystem 

�
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LO 2. Constructing Science 
Knowledge: The learner will know and 
be able to interpret and apply scientific, 
technological and environmental 
knowledge. 
AS1.  Recalls meaningful information.                                                                                 
     2. Categorises information. 
     3. Interprets information 
     4. Applies knowledge     
 
LO 3 Science, Society and 
Environment: The learner will be able 
to demonstrate an understanding of the 
interrelationships between science and 
technology, society and the 
environment. 
 
AS   1.  Understands science as a 
human endeavour. 
       2.  Understands sustainable use of 
the earth’s resources 
�

�

�
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They must also understand that reproduction of an 
organism is affected by changes in the biotic and abiotic 
factors in the environment. The biotic parts are, for 
example, elephants, humans, micro-organisms or 
insects, and the abiotic parts are, for example, the soil, 
water, air, light, warmth/cold. The organisms’ effects on 
the ecosystem are called the biotic factors in the 
ecosystem and the effects of the abiotic parts are called 
abiotic factors. Activities: 
 
1. Learners match animals’ adaptations to the kind of 

food each animal eats. 
2. Match plant adaptations to the plants’ habitats. 

 
Topic 1.2: The Sun provides the energy for life in an 
ecosystem. Photosynthesis. 
Green plants can use energy from light to carry out a 
chemical reaction called photosynthesis; this reaction 
produces starch from water and carbon dioxide. Plants 
can transform the starch into cellulose (to build their 
structures such as stems) and into other substances that 
plants need for their life processes. (The details of the 
reactions are not required, just the inputs of light, water 
and carbon dioxide and then the production of starch.) 
 

  
 
 
Engage in simulations or role plays that 
explore issues in the use of ecosystem 
resources. For example, issues might be 
economic benefits of coastal mining 
versus tourism, or using agricultural land 
for bio fuel crops 
 
Interpret and analyse information about 
specific methods of using resources in a 
sustainable way e.g. woodlots, 
permaculture, sustainable use of wood 
and charcoal (link with 7.6 Energy 
Transfers in systems). 

�

�
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Activities: 
1. Think about plants by answering these questions using a checklist. 
�  Do most plants grow best in summer or winter? Why? 
�  Briefly explain why plants grow better when there is a lot of rain. 
�  Why do plants grow better when they have lots of green leaves 

then when their leaves are brown, yellow or fall off? 
�  Do plants grow better when the soil is rich with nutrients or when 

the soil is dry and infertile?  
�  (a)    What four things are needed for photosynthesis to take 

place? (b)    Where does a plant get each of these requirements? 
�  (a) What are the two products of photosynthesis? 
      (b) Where does each of these products go? 

2. The learners investigate the requirements for photosynthesis. 
Learners do experiment to find out how water moves through the 
stem to the leaves. 
�  Place a Geranium plant in red coloured water for a few minutes 

and observe what happens. 
 

3. Select a plant that is in a sunny position with soft leaves. Cover 
one of the leaves with tin foil. Take the leaf that was covered with 
tin foil and another leaf that was in the sun for a while and test 
both for the presence of starch. Or partially cover leaves of a 
growing plant to prevent light reaching them, and then test the 
leaves for the presence of starch. 

 

�

Written work on biotic and abiotic factors, examples. 

Answer question in their note book 

Class work 

Home work 

 

 

 

Practical work to find out how water moves through the stem to the 
leaves. 
 

 

 

Practical work to find out whether light is necessary for 
photosynthesis. 

�
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4. The test for starch 
Write your findings and observations of this experiment in your work book. The learners note 
down their observations and findings. 
Experiment 
What is needed?  
Glass beaker, Bunsen burner, test tube, fresh leaves, iodine, medicine dropper, ethanol, Petri 
dish/saucer, tripod stand and safety goggles. 
 
Method: 
Put a tripod stand, with gauze, over a Bunsen burner flame. Take a glass beaker half filled with 
water and put it on the tripod stand. Put a freshly picked leaf in the water and allow softening 
for approximately 5 minutes (This will break down the cell walls to allow chemicals to enter the 
cells). Turn the Bunsen burner off and put the soft leaf into a test tube filled with ethanol (This 
will remove the green pigment [chlorophyll], so that colour changes could be observed). Take 
the leaf out and rinse in water to soften the leaf again. Place the leaf in a Petri dish/saucer. 
Use the medicine dropper and place a drop of iodine on the leaf. What can you observe?   
 

 

 

 

 

 

 

 
 
 
 
 
 
 
Practical activity-test for starch. 
Observations and making conclusions. 
Written notes on test for starch. 
Class work 
Home work. 
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Topic: 1.3:  Producers and consumers  
Plants are the producers of food while other organisms (i.e. animals) are the consumers of food in 
an ecosystem. Only green plants can produce their own food because they are the only 
organisms that can carry out photosynthesis. 
Activities 
1. Discuss how plants produce their food. 
2. Identify which animals consume the food produced by plants. 
3. Learners observe insects/birds/cow/sheep/dog etc in and around the school yard and collect 

information on what they feed on. 
4. Learners group these animals according to their feeding habits into different groups. 

·  Learners match the animals with arrows to show what they eat. 
·  Explains the direction of energy flow from one organism to another (Food chain). 
·  Describes producers, primary consumers, secondary consumers and decomposers using 

different examples.  
·  Organisms that use sun’s energy to make their food are called producers e.g. grass, algae 

etc. Organisms that get their food by eating other organisms are called consumers. There 
are three groups of consumers  

·  Primary consumers – Animals that eat plants 
·  Secondary consumers – Animals that eat Primary consumers. 
·  Tertiary consumers –Animals that eat secondary consumers. 

5. Learners work in groups to draw a food chain and label the feeding levels. 
 

 

 

Investigate an ecosystem to classify 
producers and consumers. 

Present your findings in a table. 

Class work  

Home work 

 

 

 

Drawing of food chains and food webs. 

�

�

�
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Topic: 1.4: Herbivores, carnivores and omnivores 
Some animals eat only plants (or plant parts or remains of dead plants) while some animals eat 
only other animals (or remains of dead animals). Some animals eat both plants and animals. 
These animals are called, respectively, herbivores, carnivores and omnivores. Carnivores that 
hunt other animals are predators, and the animals they eat are the prey of the predators. 
 
Activities: 
1. Make a list of animals that eat plants only, and animals that eat only animals. 
2.  Learners will embark on an excursion to look at different eco-systems in an environment e.g. 

pond, dam, stream, school yard, school garden, a maize field, river, etc and observe what 
different types of animals feed on. ( Or watch a video showing different habitats) Learners 
report back on their findings. 

3. Learners group the animals that eat grass into one and the meat eating ones into another 
group and so on.  

4. Introduces the terms-herbivore, carnivore and omnivore, explains the meaning of these terms 
and learners identify animals belonging to each group. 

5. Classify the animals into three groups- herbivores, carnivores and omnivores. 
6. Learners observe different animals in their ecosystems and make notes on their feeding 

habits. 
Topic: 1.5:  Respiration releases the energy in food 
Consumers use the energy from food by a process called respiration (no details of the respiration 
reactions, except for the fact that it needs oxygen and produces carbon dioxide and water). Plants 
also need energy to grow and so they also respire��
Activity: Discuss respiration in animals and plants and the release of energy. 

 

�

 

 

Identify Herbivores, carnivores and 
omnivores in an ecosystem. 

Classify animals into Herbivores, 
carnivores and omnivores. 

Written work on Herbivores, carnivores 
and omnivores. 

 

 

 

 

Class work 

Home work 
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Topic: 1.6: Food chains and food webs 
In an ecosystem, we usually find many food chains and food webs. Energy from food passes up 
the food chains and up the food webs. Carnivores are higher up in a food web than herbivores, 
because carnivores eat herbivores. Most carnivores have to eat less than herbivores because 
carnivores get more energy from the animals they eat, while most herbivores need to eat large 
amounts of plant matter to get the energy they need. 
Activities: 
1. Identify plants and animals in the immediate environment. 
2. Link plants and different types of animals to show food relationships. 
3. Draw food chains and food webs. 
4. Describes food chains and food webs. 
5. Compare the amount of food consumed by each group of animals and discuss reasons. 
 
Topic: 1.9: Survival  
Organisms that live in an ecosystem will all die from some cause such as being eaten, or lack of 
water, lack of food, disease, and so on. Some individual organisms survive longer than others of 
the same kind (e.g. some leopards in a population of leopards survive longer than the other 
leopards). Also some kinds of organisms survive better than others in their environment (e.g. in a 
desert, meerkats survive better than leopards) 
 
Activities: 
1. Use charts, books, pictures, videos to discuss survival of organisms in an ecosystem. 
2. Write down notes on the causes of extinction of some groups of animals from the ecosystem. 
 
�
�
 

 

 

Class work 

Class test 

 

 

 

 

 

 

Write down notes on the causes of 
extinction of some groups of animals from 
the ecosystem. 
 
 

�
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Topic: 1.10: Adaptations of organisms 
Organisms have features which increase their chances of survival in their particular habitat. 
These features are called adaptations. Examples of plant adaptations are roots and leaves 
that enable plants to live in very dry places, and seeds that are adapted for dispersal by 
animals or wind. Examples of animal adaptations are camouflage, mimicry, or mouthparts that 
enable the animal to eat particular kinds of food. 
 
Activities: 
1. Study diagram of the dental system of different mammals to determine how they are 
adapted for survival. [(Diagrams of Rodents (herbivore), Ruminants (herbivore), meat eater 
(carnivore) and meat and plant eater (omnivore)].Identify the mode of nutrition and give the 
dental formula of each. 
2.  Investigate, through research, the structure and adaptations of succulent xerophytes and 
hydrophytes with reference to its roots, stem and leaves. 
 
Topic: 1.7: Energy flows in an ecosystem 
We can trace the flows of energy in an ecosystem, as energy is transferred from one part of 
the ecosystem to other parts. For example, energy from the Sun is transferred through plants, 
which become food for animals, which die and become food for decomposers. 
Activities: 
1.  Make a flow diagram to indicate vegetation, one plant eater (herbivore), and one meat eater 
(carnivore). The arrows will indicate away from the prey or food. Also indicate the main source 
of energy. Now make a food chain by cutting and pasting pictures to illustrate your flow 
diagram. 
2.  Use the same food chain and develop a food web. Use pictures from magazines or 
newspapers to make a wall chart. Present your wall chart to the class. 
�
�

 

 

 

 

Investigate adaptations of  insects, reptiles, 
mammals and plants like xerophytes and 
hydrophytes. 

Presentation of findings orally. 

�
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Topic: 1.8: The role of microorganisms 
Micro-organisms and other decomposers have a vital role in maintaining the fertility of the soil 
by cycling nutrients. 
Activity: 
Test a soil sample for micro-organisms by testing the air in a closed jar for carbon dioxide (a 
product of the micro-organisms’ respiration). 
�

Topic: 1.11: Interdependence  
Each organism in an ecosystem depends for its life and reproduction on the life and 
reproduction of many other organisms, as well as on many abiotic factors. We say that the 
many parts of an ecosystem are inter- dependent. This means that a change in any one part 
affects all the other parts. (Link this to the definition of a system in energy and change topics) 
Activity: 
1. Investigate the influence of energy transfer to the sustainability of the environment and what 
the effects will be if this chain is broken. Write a written report and indicate references/sources. 
Topic: 1.12: Humans are part of the Earth ecosystem 
Humans take resources from ecosystems for their own needs. But if they take resources from 
an ecosystem without understanding the interdependencies in it, they can destroy the 
ecosystem. Though we need natural resources, we are part of an ecosystem ourselves and 
have to understand how each part of the natural world depends on the functioning of other 
parts. 
 
Activities: 
1. Divide the class into two groups to debate the following topic: “Humans are responsible for 

the state the environment is in”. 
2. Write an essay on how you think that humans can start to undone the wrong they did to the 

environment. 

 

 

Practical work on soil samples. 

Completion of work sheets 

Class work 

Home work 

 

 

 

 

 

Debate on humans responsibility on the 
ecosystem- the state of the environment. 

  

�

�
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Topic: 1.13: The value of ecosystems. Ecosystems are valuable to humans in terms of our 
survival on this planet, but also in terms of cultural practices and traditions, recreation and 
spiritual values. They also have great economic value as job-creators in tourism.�

Activities: 

·  Define an ecosystem and list the varieties that are found in South Africa. 
·  List the different parts of the ecosystem and explain what they do. 
·  Compare a marine ecosystem with one from another area of our province. 
·  Using a diagram, show how the water cycle operates in an ecosystem.  
·  Demonstrate what happens when humans interfere with the water cycle.  
·  Contrast the natural water cycle with that used by our community 
·  Examine an ecosystem that has been damaged by human interference.  
·  How could the above problems have been avoided? 
·  Identify an unspoilt ecosystem and design a way of preserving it. 
·  How would preserving our local ecosystems enhance our environment? 
·  Is it reasonable that people pollute our waterways? Motivate your answer. 
·  Assess the impact of pollution in our local waterway. 

Do a project on ways to sustainable development of the environment for economic growth and 
conservation of ecosystems. 

 

 

 

Written notes on the value of ecosystems 

�

�
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Grade:   8                                                                                        Learning Area: Natural Sciences 
Strand/ Theme: Energy and change 
Duration:   4 Weeks ( Weeks 7-10 )                                                                      Content : Cells and electrical circuits 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 
Technology 
LO 2: Processing 

Resources: Books, Newspaper, Magazines, charts, pictures, videos, cells, 
batteries, wires, croc. Clips, magnets 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:          

LO 1. Scientific Investigations: 
The learner will be able to act 
confidently on curiosity about natural 
phenomena, and to investigate 
relationships and solve problems in 
scientific, technological and 
environmental contexts.                          
AS1. Plans Investigation.                                                                               
2. Conducts investigation and 
collects data                                                              
3. Evaluates data and communicate 
findings 

 

Topic 2.1: Cells are a source of energy 
Cells as chemical systems that are sources of energy. Cells 
store substances that can react if an external circuit is 
connected across the terminals. Cells give potential energy to 
electric charges, which will flow if a complete circuit is made. 
Here in Grade 8, teachers may use the word “electricity” instead 
of “charge”. Alternatively (and this is not a requirement) teachers 
may explain that atoms have even smaller parts in them, and 
these smaller parts are called electrons. Electrons have negative 
charge and there are also parts of atoms that have positive 
charge, so we sometimes just use the word “charges” to cover 
both positive and negative parts of the atoms in a material. 
Charges are responsible for the little shocks we feel and the 
sparks we see when we pull off nylon clothing in dry weather.  
( Link with Particle Kinetic Model of Matter, and Elements 
and compounds (in electrolytic decompositions). 
 

 
 
 
 
Class work 

�



� 
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LO 2. Constructing Science 
Knowledge: The learner will know and 
be able to interpret and apply scientific, 
technological and environmental 
knowledge. 
AS1.  Recalls meaningful information.                                                 
     2. Categorises information. 
     3. Interprets information 
     4. Applies knowledge     
 
LO 3 Science, Society and 
Environment: The learner will be able 
to demonstrate an understanding of the 
interrelationships between science and 
technology, society and the 
environment. 
 
AS   1.  Understands science as a 
human endeavour. 
       2.  Understands sustainable use of 
the earth’s resources 
�

�

�

�

Activities: 
1. Make simple electrochemical cells, join them in 

series, and use them to light LEDs. They note the 
changes in the metal plates as the reaction proceeds 
until the LED no longer lights. They link these 
chemical changes to energy being transferred to the 
LEDs. 
 

 
Topic: 2.2;Complete circuits  
The concept that a complete circuit is needed to make a 
bulb light. The circuit is a conducting path, from one 
terminal of the cell/battery, along wires, through the 
filaments of incandescent bulbs, and back to the other 
terminal of the cell/battery. Switches are a convenient 
way to complete or break the circuit. 
 
Activities: 
1. Learners use loose wires, cells and bulbs to light their 

bulbs, and identify arrangements that work and 
arrangements that don’t work. (They develop the 
concept of a complete circuit.) 

 
 
 

  
 
Observation and recordings 
Practical work 
Class work 
Home work 
 
 
 
 
 
 
 
 
 
 
 
 
Practical work on a complete circuit 

�

�
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Topic: 2.3:A voltage causes a current 
Concept that an energy source such as a cell creates a voltage, by giving potential energy to 
electric charges. This potential energy may result in the charges flowing along conductors 
and thus having kinetic energy. This flow of charges is called a current. A current is a flow of 
electric charges. When a current flows in a series circuit, the amount of current is the same 
everywhere around the circuit. ( “Voltage” does not require a formal definition of potential 
difference.) The more cells are added, the brighter the bulbs glow. This means that energy is 
being given off faster when more cells are connected. (The cells are added in series i.e. 
positive terminal connected to negative terminal of the next cell.) 
 
Activities: 
1. Connect two cells in series and look at the brightness of the light of the bulb when the 
circuit is complete.  Add another cell and observe. What happened? Add one more cell. What 
do you observe? Note this on a worksheet provided. 
Topic: 2.4: Resistance  
For a particular battery, the current is smaller if the resistance in the circuit is higher, and the 
current is larger if the resistance is smaller. Resistance is treated qualitatively – it is a 
property of the kind of conductors that the current has to flow through. Learners need only 
know that all conductors have some resistance. Some conductors have low resistance and 
others have high resistance. (Only in Grade 9 do the learners have to calculate resistance 
and compare resistors to determine the factors that make resistance high or low.) 
Activity: 
1. Experiment by using a resistor like a bell or alarm with a bulb in a circuit connected in 

series. What happens when the resistor is added to the circuit that you did in Topic 2.3? 
Note this in your workbook. 

 
 
�

 

 

 

 

 

 

Observation and completion of work sheet. 

 

Experiment using resistors 

Written notes in your work book 

�

�
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Topic: 2.5: Resistors  
Resistors are parts that people put into circuits in order to control the current . For example, 
dimmer switches are made with resistance wire and a person can control the current and the 
brightness of the lights by turning the knob of the dimmer switch. Bulbs and heating wires or 
elements in kettles, heaters, etc. are made to have a certain resistance. 
Activity 
1. Connect up a circuit, which uses two cells to three bulbs in series and a voltmeter connected 
across the first bulb. Note the first reading represents the voltage potential for the first bulb. 
Now connect the voltmeter across the second bulb and note the reading. Do it with the third bulb 
and complete the worksheet provided 
 
Topic: 2.6 : Effects of current  
(a) A current heats a conductor and this of course is what we want in a bulb filament. 
However, learners must experience the heating effect in other conductors such as nichrome 
wire. Here, make the link with the topic- The Moving Particles Model of Matter, as follows: the 
current through the bulb filament makes the filament wire hot. With one cell, the filament might 
be red-hot, with two cells it glows orange and with three cells it glows white-hot. From the 
Particle Model we know that as the filament glows hotter and hotter, the particles of the filament 
are vibrating faster and faster. So, the faster the particles vibrate, the more energy they have 
and the whiter is the colour of the light. (b) A current causes a magnetic field around it, and this 
can be used to make an electromagnet. (c) A current can decompose certain compounds in 
solution. (Link the chemical effect of current to decompositions in Elements and compounds. 
Note that it needs energy from the battery to decompose the compound, and so the separated 
elements must have more energy than when they are combined in the compound.) 
Activity 
Using electricity to make a magnet 
You will need: a wire, a nail, two torch cells and thumb tacks. 
Wind the wire around the nail and connect the ends of the wire to the positive and negative 
poles of the cells. Complete a worksheet provided. 
 

 

Class work 

Practical work -uses two cells to three bulbs 
in series and a voltmeter connected across 
the first bulb. 

Complete worksheet 

 

 

Class work 

Home work 

Practical work 

Completion of work sheet.  

�
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Topic: 2.7 : Other output devices 
Learners should connect at least one other output device such as beeper, LED, 
electromagnetic relay or a motor. (In support of Technology Systems & Control, or else 
relying on Technology). 
Activity 1 
Use cells to and crocodile clips to test each of the following output devices: Motor, 
buzzer, wire-ended lamp, red LED, green LED and Yellow LED. Complete the table 
provided. 
 
Topic: 2.8 : Series and parallel circuits 
A series circuit provides only one path for current, but a parallel circuit provides two or 
more paths for current. (For Grade 8 learners, parallel circuits need have only two bulbs 
in parallel, but connect three in parallel if possible.) The total current from the battery 
decreases when more resistors are added in series, but increases when more 
resistors are added in parallel. 
 
Activities: 
1. Learners make simple electrochemical cells, join them in series, and use them to 

light LEDs. They note the changes in the metal plates as the reaction proceeds until 
the LED no longer lights. They link these chemical changes to energy being 
transferred to the LEDs.  

2. Connect bulbs in series and in parallel. They find a way to keep one bulb glowing 
while the other is switched off. They note how the total current (i.e. the undivided 
current) increases when the bulbs are connected in parallel and how the total 
current decreases when they are connected in series.  

3. Work on tasks such as placing switches that will switch off all the bulbs in a circuit 
or each bulb individually. (The Technology and the Science teachers should plan to 
co-ordinate activities and assessment.) 

 

 
 

Written notes 

Practical work 

Class test 

 

 

 

Practical work on series and in parallel connections 
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Topic: 2.9: Short-circuit paths 
Short-circuit as a low-resistance parallel path. Fuses and circuit-
breakers reduce the danger of high currents that can overheat wires. 
Activities: 
1. Identify a short-circuit in a circuit-board and in a circuit diagram, 
observe the effects of the short-circuit and change the circuit to 
include a fuse that melts when the short-circuit occurs. (Conceptually, 
they should understand that a short-circuit is a parallel path with 
nearly-zero resistance that allows the current from the source to 
become very big.)  
2.  What will happen to a current if the source of energy is overloaded 
or when a break in charge occurs. Investigate this and please apply 
safety rules in your execution of this. 
1.  
Topic: 2.10: Environmental impacts 
Environmental impacts of used, discarded batteries and electricity 
generation by coal-fired power stations. 

Activities: 

1. Discuss pollution of land/soil/air/water as a result of burning of 
coal and materials discarded into the environment. Used or 
discarded batteries and coal-fired power stations do have a 
negative impact on the environment.  

2. Do some research to motivate this statement. Do this in written 
report form. 

�

 

Identify short circuit paths 

Investigate the use of fuses and circuit breakers 

Class work 

 

 

 

 

 

 

 

Research activity on the environmental impacts. 

Written/ oral presentation 
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CONTENT OVERVIEW 
GRADE 9�

TERM 1 TERM 2 TERM 3 TERM 4 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and 
collects data 
 3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as a 
human endeavour 
 2.  Understands sustainable use of 
the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and 
collects data 
 3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as a 
human endeavour 
 2.  Understands sustainable use 
of the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific 
Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and 
collects data 
 3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as 
a human endeavour 
 2.  Understands sustainable 
use of the earth’s resources 

LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS 
 
 LO 1. Scientific Investigations: 
AS    1. Plans Investigation 
 2. Conducts investigation and 
collects data 
 3. Evaluates data and 
communicate findings 
                                                    
 LO 2. Constructing Science 
knowledge: 
 
AS   1.  Recalls meaningful 
information 
       2. Categorises information 
       3. Interprets information 
      4. Applies knowledge     
            
LO 3. Science, Society and 
Environment: 
 
AS   1.  Understands science as a 
human endeavour 
 2.  Understands sustainable use 
of the earth’s resources 
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LIFE AND LIVING 
The microscopic world of living 
things 
• The existence of microorganisms. 
There is a great variety of them and 
they generally live in great numbers 
but are too small to see with the 
naked eye. 
• Micro-organisms have life 
processes, such as reproduction, 
respiration, etc. 
• Their life processes are crucial to 
other processes of life on Earth, 
such as maintaining the fertility of 
the soil, the purification of water or 
humans’ digestion of food. 
• Micro-organisms reproduce very 
much more quickly than larger 
organisms. 
• Micro-organisms may also be 
harmful to plants, animals and 
humans, and cause disease. 
• Medical drugs can be used against 
some micro-organisms. 
However, micro-organisms show 
variation and so natural selection 
occurs in microorganisms. 
(Link back to 
adaptation in topic - Natural 
selection and adaptation) 
 

ENERGY AND CHANGE 
 Electrical systems 
• Electrostatics, electric forces 
between charged bodies, high 
voltages and lightning. 
• Mechanical systems that 
transfer energy to electrical 
systems: vd Graaff generator, 
dynamos. 
• National electricity grid and 
local supply systems. 
Calculation of costs of energy 
from electrical systems, 
measured in kWh. 
• Cells as chemical systems 
that store and transfer energy. 
• Resistance and resistors 
• Factors that affect resistance; 
kind of material, diameter, 
length and temperature.. (Link 
to Technology – electronic 
systems and control) 
• Series and parallel circuits. 
Voltage and current 
relationships in series and 
parallel circuits. 
Calculations with relationship  
V = R x I. 
• Wiring in homes and cars. 
Safety practices, with reasons. 
 

EARTH AND BEYOND 
• Ores as concentrations of the 
compounds in rock that contains 
the valuable metal. 
• Oxides and reactions of 
metals with oxygen (Link with 
chemical reactions in topic 
9.7) 
• Methods of extracting metals 
from ores – simulations in 
lessons 
• Indigenous technologies for 
extraction of metals 
• The environmental impacts of 
mining. The existence of laws to 
control these impacts. 
It is possible to use this topic 
as a project in which learners 
apply knowledge of chemical 
reactions done in 9.7 Some 
important chemical reactions 
 
 
 
 
�

LIFE AND LIVING 
Pregnancy, birth, parenting and 
adult sexuality 
• Review and extend Grade 7 
concepts. Physical and 
psychological changes in boys 
and girls at puberty 
• Menstrual cycle, fertile stages. 
• Sexual intercourse, conception, 
pregnancy, birth. 
• Contraception 
• Myths about sex 
• Sexually transmitted diseases. 
• Application of life-processes 
knowledge to parenting and child-
care. 
• Basic physical and 
psychological needs of babies 
and young children; responsibility 
of parents / care-givers for young 
children. 
·  Genetic engineering- cloning 

using stem cells, genetically 
modified foods. Advantages 
and disadvantages in plants, 
animals and food. 
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Cells as the basic units of life 
• All living things carry out their 
life processes such as growth, 
repair, reproduction etc. by means 
of the activity in cells. 
• Cells are extremely small (but 
much bigger than molecules). 
• Cells carry out nutrition, repair, 
respiration, excretion, etc. They die 
and are replaced. 
• Cells have a wall or membrane 
that allows some substances 
through and blocks other 
substances. 
• Cells are specialised to the 
function they perform in the larger 
organisms 

 
 
 
• Examples of parallel 
connection causing overload of 
mains circuits. 
Illegal connections to mains 
supply. 
 
 
 
 
 
�

 
 
MATTER AND MATERIALS 
The particle model 
of matter in chemical 
reactions 
• Exothermic and endothermic 
reactions 
• Reactions of acids with metals, 
metal oxides, metal carbonates. 
• Differences in the reactivity 
of metals, reactivity series 
• Rusting as a reaction of iron 
with oxygen in water. 
Prevention of rusting. 
• Example of the reactions in a 
process to extract a metal from its 
ore. For example, Displacement 
of a less reactive metal by a more 
reactive metal. (Link to Mining 
and minerals) 

MATTER AND MATERIALS 
The particle model 
of matter in chemical 
reactions 
• Review all particle model of 
matter concepts done in 
Grade 8. 
• Models of molecules of common 
compounds. 
• Model simple reactions using 
beads, etc. 
• Represent reactions of elements 

EARTH AND BEYOND 
Minerals and mining in South 
Africa 
• Review the structure of the 
Earth; movement in the crust 
and resulting magma 
• Volcanoes and magma 
intrusions, as well as 
sedimentation processes, 
have concentrated minerals in 
certain places 
• “Deep time” and the great age 

LIFE AND LIVING 
 Life processes and 
systems of humans 
• Human life processes and body 
systems (treated as health 
education rather than physiology). 
Digestion, circulation, respiration, 
excretion. 
Movement and locomotion. 
Sensing and response in the 
nervous system. Reproduction. 
• Link life processes to relevant 

�
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and compounds in models, pictures, 
words and balanced chemical 
equations. 
 
 
 
 Some important 
chemical reactions 
• Review Grade 8 work on elements 
and compounds 
• Models and symbolic 
representations of chemical change, 
chemical equations. 
• Examples of acids and bases. 
Reactions of acids and bases. 
Neutralisation. Indicators 
• Chemical equations, balancing. 
Begin with modelling. 
• Reactions of metals and non 
metals with oxygen. 

�

of mineral deposits in 
South Africa 
• Origins of deposits of coal in 
SA; origins of diamonds and 
minerals of the Bushveld 
Igneous Complex. 
 
 
 
 
 
 
STANDARDISED 
ASSESSMENT TASK 

systems and organs. Structures 
of systems as far as they are 
required to understand how the 
life processes are carried out. 
Refer back to topic Light to 
reinforce the structure and 
functioning of the eye. 
• These body systems are 
interdependent and work together 
as one complex system. 
• How to recognise certain 
conditions e.g. dehydration, 
diabetes. 
• Components of a balanced diet 
and the long-term effects of diet. 
• Exercise, drugs, alcohol and 
other life-style choices that have a 
long-term affect on health. 
• Occupational health and safety, 
related to body systems and life 
processes. 
�

�

�
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Grade:   9                                                                                       Learning Area: Natural Sciences 
Strand/ Theme: Life and Living 
Duration:   3 Weeks ( Weeks 1-3 )                                                                      Content : The microscopic world of living things 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 
Technology 
LO3: Science, society and the environment. 
Life Orientation 
LO 1: Health Promotion. 

Resources: Books, Newspaper, Magazines, charts, pictures, videos, soil, 
beakers, water. 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:         
LO 1. Scientific Investigations: 
The learner will be able to act 
confidently on curiosity about 
natural phenomena, and to 
investigate relationships and solve 
problems in scientific, 
technological and environmental 
contexts.                                                                         
AS1. Plans Investigation.                                                                               
2. Conducts investigation and 
collects data                                                                                     
3. Evaluates data and 
communicate findings 
 

Topic 1.1: The existence of microorganisms 
There is a great variety of kinds and but are too small to see with 
the naked eye. Most micro-organisms reproduce very quickly and 
so they generally live in great numbers. 
 
Activities: 
1. Collect spores and dust from the air by leaving a strip of clear 

sticky-tape hanging up for a few hours in an open environment. 
They can then examine it with a hand-lens. 

2. Calculate magnification of one specimen of a very small 
organism, working with images of the same specimen and 
going from slight magnifications to very large magnifications. 
(The magnifications could go to the level of the electron 
microscope.) 

3. Calculate the number of micro-organisms, such as red blood 
cells, that would fit across a full-stop in their book. 
 

 
 
 
 
 
Class work and written notes 



� 
 �

�

 

LO 2. Constructing Science 
Knowledge: The learner will know and 
be able to interpret and apply scientific, 
technological and environmental 
knowledge. 
AS1.  Recalls meaningful information.                                                            
     2. Categorises information. 
     3. Interprets information 
     4. Applies knowledge     
 
LO 3 Science, Society and 
Environment: The learner will be able 
to demonstrate an understanding of the 
interrelationships between science and 
technology, society and the 
environment. 
 
AS   1.  Understands science as a 
human endeavour. 
       2.  Understands sustainable use of 
the earth’s resources 
�

�

�

�

Topic 1.2: Micro-organisms have their own life processes 
Micro-organisms have life processes, such as reproduction, 
respiration, etc., just as humans and other multi-cellular 
organisms have life processes.  
·  Grow fungi or other micro-organisms on a dish of gelatine 

(the spores of the initial fungi or microorganisms could 
come from water drawn from a river, or water that has run 
through soil, or from hands that have touched bathroom 
taps, or a cloth that has wiped a kitchen counter). 

·  Discuss life processes of micro organisms. E.g Bacteria, 
fungi, bacteria as decomposers 

·  Describe how micro-organisms reproduce. 
Topic 1.3: Micro-organisms’ role in the life of other 
organisms 
The life processes of some micro-organisms are crucial to 
other processes of life on Earth, such as maintaining the 
fertility of the soil, the purification of water, or humans’ 
digestion of food. Some micro-organisms may also be 
harmful to plants, animals and humans, and cause disease. 
Micro-organisms reproduce very much more quickly than 
larger organisms, and for that reason, person who is infected 
with a few germs (microorganisms) may have billions of them 
within days, and become sick. 
Activity: 
·  Discuss importance of micro-organisms in maintaining the 

fertility of the soil, the purification of water, or humans’ 
digestion of food.  

·  Learn about micro-organisms which are harmful to plants, 
animals and humans, and cause disease. 

 

 
 
 
 
Practical work to find out the growth 
of fungi. 
Class work 
Home work. 
 
 
 
 
 
 
 
Written presentation on the 
importance of micro-organism to 
other organisms. 
Class work 
Class test 

�
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Topic 1.4: Micro-organisms can develop resistance to medicines. 
Medical drugs can be used against some micro-organisms. But micro-
organisms change randomly and very often (refer to the concepts of 
variation in topic  Natural selection and adaptation ) and so some 
may escape the killing effect of the drug. These micro-organisms are 
resistant to the drug and they live and may reproduce more micro-
organisms that are resistant in the same way. In other words, the 
drugs cause natural selection that favours the stronger, more resistant 
micro-organisms. Examples of drug-resistant micro-organisms that 
have appeared recently are drug-resistant HIV, MDR-TB and XDR-TB. 
 
�

�

·  Take part in discussions or debates about whether patients with 
XDR-TB should be confined in special hospitals.  

·  This would involve debating patients’ human rights, whether there 
are risks to other people’s rights, why XDR-TB is different to 
ordinary TB – all good material for developing Learning Outcome 
NS3. 

·  Play simulation games illustrating natural selection among micro-
organisms. 

�
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Grade:   9                                                                                       Learning Area: Natural Sciences 
Strand/ Theme: Life and Living 
Duration:   3 Weeks ( Weeks 4-6 )                                              Content : Cells as the basic units of life 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 

Resources: Books, Newspaper, Magazines, charts, pictures, videos 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:          
LO 1. Scientific Investigations: 
The learner will be able to act 
confidently on curiosity about natural 
phenomena, and to investigate 
relationships and solve problems in 
scientific, technological and 
environmental contexts.                                                                         
AS1. Plans Investigation.                                               
2. Conducts investigation and 
collects data                                                                                     
3. Evaluates data and communicate 
findings 
 

Topic 2.1: Life processes of all living things depend on the 
molecular activity in cells 
All living things (i.e. organisms) carry out their life processes 
such as growth and differentiation, repair, reproduction etc. by 
means of the activity in cells. 

1. Discussion and comparison of life processes. 
2. Identification of unicellular and multicellular plants and 

animals. 
 
Topic 2: 2 Plants and animals are made of sub-system 
 Plants and animals are made of structures or organs; these 
structures or organs are made of tissues, which are made of 
cells, which are made of molecules, which are made of atoms. 

1. Identify cells, organs and systems in plants and animals. 
2. Discuss how groups of cells form tissues, organs and 

systems in plants and animals. 
 
 
 

 
·  Make models of plant and animal 

cells; these can be quite simple, 
representing only the cell 
membrane/wall, cytoplasm and 
nucleus, but they must be three-
dimensional to get away from the 
idea that cells are flat, as they 
appear on the page of a book.  

 
 
 
 

�
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LO 2. Constructing Science 
Knowledge: The learner will know and 
be able to interpret and apply scientific, 
technological and environmental 
knowledge. 
AS1.  Recalls meaningful information.                                                                                 
     2. Categorises information. 
     3. Interprets information 
     4. Applies knowledge     
 
LO 3 Science, Society and 
Environment: The learner will be able 
to demonstrate an understanding of the 
interrelationships between science and 
technology, society and the 
environment. 
 
AS   1.  Understands science as a 
human endeavour. 
       2.  Understands sustainable use of 
the earth’s resources 
�

�

�

�

 
 
Topic 2: 3 Cells are extremely small. 
 Cells are extremely small; typically about 100 could be 
lined up between the mm marks on a ruler. However, 
cells are much bigger than atoms and molecules. Any 
cell is made up of hundreds of millions of molecules. 
 

1. Discuss cell as a unit of life and how cells make 
up the living body. 

 
Topic 2: 4 The basic structure of plant and animal 
cells 
All cells have a membrane which allows some 
substances to pass through and blocks other substances 
from passing through. In this way the cell can absorb 
substances it needs and excrete waste products of the 
chemical reactions that happen inside the cell. Plant cells 
have a cellulose wall which makes the plant tissue stiff, 
while animal cells do not have this wall, and most animal 
tissues are more flexible. 

1. Observe plant and animal cells under the 
microscope or use charts and pictures to identify 
the basic structure of cells. 

2. Find out similarities and differences of plant and 
animal cell. 

3. Make models of plant and animal cells. 

·  Learners should make several 
models and pack their model cells 
close together to emphasise that 
most cells are part of a tissue, and 
usually not separate. (Process skills 
are interpreting diagrams, then 
communicating their ideas through 
models) 

 
 
 
Observation and comparison of plant and 
animal cells. 
Written work on similarities and 
differences of plant and animal cells. 
Drawings of plant and animal cells. 
 

�

�

�
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Topic 2. 5 :Cells’ own life processes  
Cells carry out their own life processes of nutrition, respiration, growth, 
excretion, reproduction, and repair. They die and are replaced. Both 
plant and animal cells respire, but cells of green plants contain 
chlorophyll that enables the cell to absorb the radiated energy of light. 
Plant cells use this energy in the photosynthesis reaction. In this 
reaction, waste products of water and oxygen are formed. In this way, 
plant cells make both food and oxygen that sustain life on Earth. 
 

1. Compare plant and animal cells, its structures and functions. 
2. Draw labelled diagrams of plant and animal cells. 

�

Topic 2: 6 Cells are specialised to their functions in the organism 
Cells are specialised to the functions they perform in the larger 
organism. So, for example, muscle cells are specialised to work in a 
particular way which is different to nerve cells that have a different 
function. 

1. Use pictures, charts to identify muscle cells and nerve cells as 
specialised cells. 

2. Describe functions of muscle cells and nerve cells 
3. Compare the muscle cells and nerve cells 

�

·  Grow yeast cells in a dish to establish the concept that they 
respire, replicate and grow. (Interpreting instructions for growing 
the yeast, observing, measuring, comparing, designing a fair 
test of the idea that they respire). 

 
 
 
 
 
 
 
 
·  Drawing of muscle cell, nerve cell. 
·  Written work on functions of specialised cells. 

�

�

�
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Grade:   9                                                                                       Learning Area: Natural Sciences 
Strand/ Theme:  
Duration:   2 Weeks ( Weeks 7-8)                                                                      Content : Particle model of matter in chemical reactions 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 

Resources: Books, Newspaper, Magazines, charts, pictures, videos, beans, 
beads, peas. 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:          
LO 1. Scientific Investigations: 
The learner will be able to act 
confidently on curiosity about natural 
phenomena, and to investigate 
relationships and solve problems in 
scientific, technological and 
environmental contexts.                                                                         
AS1. Plans Investigation.                                                                               
2. Conducts investigation and 
collects data                                                
3. Evaluates data and communicate 
findings 
 

Topic 3.1: The Model of Matter 
All particle model of matter concepts done in Grade 8. 
 
 
Topic 3. 2: Molecules at microscopic level 
·  Learners make models of molecules of common elements 

and compounds. They use large numbers of beads, beans, 
peas to represent the substances as solids, liquids or gases. 
(For example, a learner who makes a single O2 molecule 
model does not show understanding of the macroscopic 
properties of oxygen gas. Learners must make many O2 
pairs of beads and place them at appropriate distances from 
each other.) 

·  Learners use molecular stencils to draw atoms and 
molecules in reactions and physical changes, and write their 
formulae 

 
Topic 3.3: Chemical reactions at microscopic level. 
·  Learners represent reactions of elements and compounds in 

bead models, drawings of atoms and in words to describe 
the macroscopic changes. 

  
 

 
 
 
 
Making models of molecules. 
Drawing of atoms and molecules- 
oxygen atom, hydrogen atom and 
molecule of water. 

�
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LO 2. Constructing Science 
Knowledge: The learner will know and 
be able to interpret and apply scientific, 
technological and environmental 
knowledge. 
AS1.  Recalls meaningful information.                                             
     2. Categorises information. 
     3. Interprets information 
     4. Applies knowledge     
 
LO 3 Science, Society and 
Environment: The learner will be able 
to demonstrate an understanding of the 
interrelationships between science and 
technology, society and the 
environment. 
 
AS   1.  Understands science as a 
human endeavour. 
       2.  Understands sustainable use of 
the earth’s resources 
�

�

�

�

·  Make bead models of some simple reactions like 
water forming from hydrogen and oxygen, or carbon 
being heated in oxygen or sulphur burning in oxygen. 
When the learners can make the models easily, they 
should begin to draw the atoms and molecules, 
freehand or using molecular stencils for accuracy. 

Topic 3.4: Balanced chemical equations 
·  Learners must interpret the bead models of reactions 

and write the symbols that make up balanced 
chemical equations. 

·  Make models of molecules and atoms in reactions 
until the meaning of the subscripts in formulae and 
equations is clear e.g. they model Al2O3 making say 
twenty of these units, and laying them together in a 
model crystal. (This would be a flat, 2D model for 
convenience) 

·  Model the atoms and molecules in reactions, using 
beans or beads in sufficient numbers to show that 
many atoms and molecules are involved in a 
reaction, that they react in constant proportions e.g. 

2Cu + O2 (heated)ö 2CuO is true but by using many 
more beads learners should realise that  
the equation 36 Cu + 18 O2 (heated)ö 36 CuO is saying 
the same thing, and they should also realise that there 
may in fact be some Cu left over because there were not 
enough O2 molecules. 

 
 
 
 
 
 
·  Interpret the bead models of reactions 

and write the symbols that make up 
balanced chemical equations. 

·  Written work- balancing of equations. 
 

�
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Grade:   9                                                                                       Learning Area: Natural Sciences 
Strand/ Theme: Matter and Materials 
Duration:   2 Weeks ( Weeks 9-10)                                                               Content : Some important chemical reactions 
Integration:  
Language  
LO2: Speaking, LO3: Reading  
LO5: Thinking and reasoning 
AS: Collects and records information in different ways 

Resources: Books, Newspaper, Magazines, charts, pictures, videos 

Selected LOs and ASs Teaching & Learning Activities Details of assessment 
 
LEARNING OUTCOMES AND 
ASSESSMENT STANDARDS:          
LO 1. Scientific Investigations: 
The learner will be able to act 
confidently on curiosity about natural 
phenomena, and to investigate 
relationships and solve problems in 
scientific, technological and 
environmental contexts.                                                                         
AS1. Plans Investigation.                                                               
2. Conducts investigation and 
collects data                                                                                     
3. Evaluates data and communicate 
findings 
 

Topic 4.1: Elements and compounds. Review Grade 8 work. 
Learners must be able to give examples of classes of elements 
(solids vs. liquids vs. gases, metals vs. non-metals). Solids vs. 
liquids vs. gases for compounds. 
Topic 4.2 Models and symbolic representations of chemical 
change. 
Revise Grade 8 work on modelling reactions using beads, 
beans, etc. to represent the atoms in correct proportions. 
Activities: 
1. Drawing the number of each of the atoms in correct 

proportions. 
2. Learners make models of molecules that form in a reaction 

when given the elements which begin the reaction 
 
Topic 4.3 Acids, bases and neutralisation. Indicators. 
·  Examples of acids and bases from home and school science 

room, indicators such as beetroot and black tea. Patterns in 
acids: sour-tasting foods are acidic; effects on an indicator. 
Patterns in soluble bases: soapy feel and effects on an 
indicator. Universal indicator. A pH scale represents a range 
from strongly acidic to strongly basic. Reactions of acids and 
bases. Neutralisation. Salts.  

 
Class work on elements and 
compounds 
 
 
 
 
Class work 
 
 
 
 
Practical work to identify household 
acids and bases. 

�
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LO 2. Constructing Science 
Knowledge: The learner will 
know and be able to interpret and 
apply scientific, technological and 
environmental knowledge. 
AS1.  Recalls meaningful 
information.                                                                                 
     2. Categorises information. 
     3. Interprets information 
     4. Applies knowledge     
 
LO 3 Science, Society and 
Environment: The learner will be 
able to demonstrate an 
understanding of the 
interrelationships between 
science and technology, society 
and the environment. 
 
AS   1.  Understands science as 
a human endeavour. 
       2.  Understands sustainable 
use of the earth’s resources 
�

�

�

 
Pattern in neutralisation reactions that produce a salt and water. 
 
Activities: 
1. Classify the oxides of metals and non-metals using an indicator 
2. Make a collection of supermarket items such as cleaning 

liquids, bicarbonate of soda, vinegar, lemonade, tea, milk and 
use indicators to classify them as acids or alkalis. 

3. Identify patterns in acids: sour-tasting foods are acidic and 
change an indicator in the same way as well-known acids like 
“battery acid” and hydrochloric acid.  

4. Identify patterns in soluble bases: they have a soapy feel and 
change an indicator in the same way as well-known alkalis such 
as caustic soda. 

Topic 4.4 Chemical equations  
Show how to represent neutralisation reactions macroscopic 
terms (bottles of reactants, dish of salt and water as products), in 
models showing what happens on micro level and in chemical 
symbols in equations. Writing chemical equations and balancing 
them. Model all the other reactions also. 
Activities 
1. Neutralise sodium hydroxide with dilute hydrochloric acid using 

a medicine dropper, and collect the salt that forms. 
Topic 4.5 Reactions of metals and non-metals with oxygen. 
In general, metals react with oxygen to give alkaline oxides, and 
non-metals react with oxygen to give acidic oxides. Test the 
solutions with indicators. 
Model the formation of molecules (micro level) and write equations 
(symbolic level) 

 
 
Give examples of acids and bases 
from home and school science room, 
investigate indicators such as 
beetroot and black tea. 
 
 
 
 
 
Classify substances as acidic or 
basic using indicators, order them on 
a pH scale using universal indicator. 

�
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Topic 4.6 Exothermic and endothermic reactions 
Some reactions require energy to start, after this, they are exothermic. 
 
1. Collect the copper from copper sulphate using iron to precipitate the copper. 
 
Topic 4.7 Reactions of acids with metal oxides. 
In general, an acid + a metal oxide ö a salt + water. Metal oxides are bases because they 
neutralise acids. Model the formation of molecules (micro level) and write equations 
(symbolic level) 
Activities: 
1. Predicting and identifying products of reactions. E.g reactions of acids with metal 

hydroxides. 
2. Predicting and identifying products of reactions, using models or other representations 

of the reactions. Apply particle model concepts to electrolysis and conduction in 
solutions when doing decompositions or extraction of metals from a compound. 

Topic 4.8 Reactions of acids with metal carbonates. 
In general, an acid + a metal carbonate ö a salt + water + carbon dioxide. Metal 
carbonates are bases because they neutralise acids. Model the formation of product 
molecules (micro level) and write equations (symbolic level) 
Topic 4.9 Reactions of acids with metals. 
In general, an acid + a metal ö a salt + hydrogen. The reaction of some metals is much 
more vigorous than other metals. Model the formation of product molecules (micro level) 
and write equations (symbolic level) 
�

 

Practical work to observe Exothermic and 
endothermic reactions 

 

Written work –equations of reactions of acids with 
metals. 

Class work Reactions of acids with metal oxides, 
Reactions of acids with metal carbonates. 

 

 

 

Class test 

�

�

�
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Topic 4.10 Metals in reactivity series. 
Differences in the reactivity of metals. Some metals react with cold water, some react 
with hot water and others do not react with water. More reactive metals will displace a 
less reactive metal from a solution of its salt. Link with e.g. extraction of copper from 
copper sulphate solutions when processing copper ore. 
Topic 4.11 Rust as one form of corrosion. 
Rusting as a reaction of iron with oxygen in water. Prevention of rusting. High 
economic cost of rust corrosion. 
 
Activities: 
Plan and carry out an investigation of the factors that make iron rust 
 
Topic 4.12 Chemical reactions in mining. 
At least one example of the process to extract a metal from its ore. Do the real macro 
reactions, model them and represent them in chemical equations. Also model one 
reaction that has environmental implications e.g. production of waste 
products SO2 or FeSO4 (Link to 9.5 Mining and minerals) 

·  Study extraction of iron from iron ore. 

·  Discuss environmental implications of mining. 

 

 

 

�

 

 

 

Investigation on- Rust as one form of corrosion 

Suggest ways to prevent rusting. 

Written work 

Class work 

Home work 

Class test 

�
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