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1. INTRODUCTION 
The revised syllabi for Physical Science Grades 8-10 have been developed in such a way that they describe 
the intended learning outcomes and assessment practices for the Junior Secondary Phase within the science 
mainstream. The learning experiences and subsequent outcomes in the natural science subjects are tailored 
towards promoting the learners’ knowledge and understanding of the physical and biological world of 
which they are part. The Physical Science syllabi for the Junior Secondary Phase therefore integrate natural 
science, social, economic, physical and mathematical, and technological learning areas of the broad 
curriculum.  
Furthermore, the Physical Science syllabi were developed in a clear and simple style in order to convey the 
ethos of learner-centred education. Learner-centred education presupposes that teachers have a holistic view 
of the learner, valuing the learner’s life experience as the focal point of learning and teaching. Teachers 
should therefore select learning content and methods on the basis of the learners’ needs within their 
immediate environment and community. 
The themes, topics, aims, learning objectives, and competencies in the Physical Science curriculum 
embrace content matter in all other subjects across the curriculum. Under optimal circumstances, this 
subject would need four (4) periods per week. 

2. RATIONALE AND AIMS 
Learning experiences in the natural science area are focused upon promoting the teaching and learning for 
understanding. Namibia, like most African countries, is rich in natural resources. The exploration of these 
resources requires scientific knowledge and relevant skills. The acquisition of scientific knowledge and 
skills presents itself as a prerequisite for a progressive national economy and the improved standard of life 
for our people. It is thus important for our learners to acquire knowledge and skills which will foster their 
understanding of the interaction of human beings and the environment in order to satisfy human needs. It 
must be understood that the physical and biological world around us is quite complex and therefore needs to 
be understood in a holistic manner by the society in order to sustain natural resources. 
The sustainability of our natural resources, however, requires advanced technology through the efficient 
and effective usage of equipment, materials and processes. Modern technology is required in order to assist 
our learners and society to solve problems through planning, design, realisation, and evaluation of activities 
and goals.  
Aims 
The main aim of the syllabi in the natural science area is therefore to provide BASIC scientific background 
for our learners with the hope of producing the much-needed scientists for the country. The Namibian 
society needs to be scientifically literate if they are to cope with the challenges of appropriate global 
technology requirements. 
The subject Physical Science, within the natural science area, promotes the following aims in the 
curriculum guide: 
2.1 Knowledge with Understanding 
• develop knowledge, understanding, creativity, practical and experimental skills as a solid foundation 

for academic training to prepare learners for creative and meaningful adult life 
• help learners develop self-confidence, self-knowledge and understanding of the world in which they 

live, through meaningful scientific activities 
2.2 Values and Attitudes 
• develop a sense of responsibility towards the environment, relating scientific practices to sustainable 

use of natural resources 
• demonstrate desirable behavioural patterns and frame of mind in interacting with the environment in a 

manner that is protective, preserving and nurturing 
• develop attitudes and practices, further knowledge and activities that promote the physical and mental 

health of the society 
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• develop and enhance respect for, understanding of, and tolerance of other people’s beliefs, cultures and 
way of life 

2.3 Scientific Skills 
• develop a lively, questioning, appreciative and creative intellect to enable learners to discuss issues 

rationally, make careful observations and analysis, think scientifically, solve problems and apply them 
to tasks 

• promote Information Communication Technology (ICT) as a tool to enhance understanding of the 
learning content 

2.4 Democratic Principles  
• promote equality of opportunity for males and females, enabling both sexes to participate equally and 

fully in all spheres of society and fields of employment 
• lay a foundation for informed and responsible attitudes and choices towards the balance of population 

growth, ecological sustainability, and the quality of life for all citizens of Namibia 
3. COMPETENCIES AND LEARNING OUTCOMES 

3.1 Competencies 
Basic competencies are the basic cognitive operations, skills, attitudes and values that all learners in 
Namibian schools are expected to demonstrate, and which can be assessed. The Basic Competencies 
specified in the natural science subjects are intended to help teachers identify the normal progress and all-
round development of the learners at each stage. The expectation from the Ministry is that most learners in 
the Junior Secondary Phase will achieve the Basic Competencies, some very well or exceptionally well, and 
will progress from one grade to the next. Learners who partly achieve the Basic Competencies will also be 
able to progress to the next year with compensatory teaching through adapted teaching approaches, adapted 
materials, and assistance from peers.  
A small number of learners have special educational needs to a degree which requires greater individual 
attention or resources. Some will have handicaps which do not necessarily limit cognitive and affective 
learning and development, e.g. visually impaired, hearing impaired and physically handicapped.  
3.2 Learning Outcomes 
On completing Grade 10, learners in the Natural Science stream should be in a position to discover and 
develop their potential and interests in basic science that prepares them for varied aspects of life. They 
should possess the necessary skills in the scientific area of learning to understand as much as possible of the 
world as a whole. These skills include the following:  
• Communication Skills: the ability to communicate fluently by being able to tell, act out, draw, write, 

explain, show, discuss, display, report and dramatise 

• Numeracy Skills: the ability of learners to effectively communicate in simple mathematical scientific 
language, numbers, equations and concepts 

• Information Skills: recognition that information becomes accessible in various forms and learners 
need to develop higher cognitive skills of analysis, interpretation and evaluation to use information 
effectively 

• Self-Management and Competitive Skills: learners develop self-confidence, self-reliance and 
understanding of the world in which they live through meaningful agricultural activities 

• Problem Solving Skills: the ability to think critically in solving problems and apply these skills to tasks 

• Participation: taking part in learning activities by relating to others and taking responsibility for one’s 
actions 

• Physical Skills: the ability to use appropriate techniques and to handle apparatus/ material competently 
with due regard for safety; these skills are essential for most subject areas as they are concerned with 
the development of the psychomotor skills which are fundamental for the learner’s daily life 
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• Work and Study Skills: equip learners to play an effective and productive role in the economic life of 
the nation 

• Critical and Creative Skills: the ability of learners to engage in a critical approach to data and to 
generate new ideas. 

4. PARTICULAR FEATURES OF THE SUBJECT AT THIS PHASE 
The subject Physical Science within the Natural science area places strong emphasis on the learners’ 
understanding of the physical and biological world around them at the local, regional and international 
levels. It thus includes how societies uses natural resources to satisfy their needs, and how the environment 
may be changed in ecologically sustainable ways. At this phase and subject area, the application of 
scientific knowledge and attitudes to health is of special relevance for the individual, the family, and society 
as a whole. 

5. GENDER ISSUES  
The subjects Natural Sciences and Mathematics are basic to foster logical thinking skills and form part of 
the foundation needed for pursuing most careers. Therefore including gender perspectives is important for 
the science curriculum in order to raise awareness of gender stereotyping (e.g. gender roles we previously 
associated with doctors, nurses, farmers, artisans, mechanics, lawyers etc). Teachers are obliged to promote 
gender equity in all spheres of life. In all activities carried out within the scientific area of study, female 
learners should experience the confidence which will motivate them to continue in the natural science 
stream throughout their school career and beyond.  

6. LOCAL CONTEXT AND CONTENT 
The learning content in this syllabus is based on the Namibian context, although the themes and topics are 
on a variety of scales to meet international standard. Teachers are therefore urged where appropriate to use 
local examples to illustrate scientific issues, concepts and processes.  

7. LINKS TO OTHER SUBJECTS AND CROSS-CURRICULAR ISSUES  
The cross-curricular issues including Environmental Learning; HIV and AIDS; Population Education; 
Education for Human Rights and Democracy (EHRD) and Information and Communication Technology 
(ICT), have been introduced to the formal curriculum to be dealt with in each subject and across all phases 
because each of the issues deals with particular risks and challenges in our Namibian society. All of our 
learners need to:  
• understand the nature of these risks and challenges; 
• know how these risks and challenges will have an impact on our society and on the quality of life of our 

people now and in the future; 
• understand how these risks and challenges can be addressed on a national and global level; 
• understand how each learner can play a part in addressing these risks and challenges in their own school 

and local community. 
The main risks and challenges have been identified as: 
• the challenges and risks we face if we do not care for and manage our natural resources; 
• the challenges and risks caused by HIV and AIDS; 
• the challenges and risks to health caused by pollution, poor sanitation and waste; 
• the challenges and risks to democracy and social stability caused by inequity and governance that 

ignores rights and responsibilities; 
• the challenges and risks we face from globalisation. 
Since some subjects are more suitable to address specific cross-curricular issues, some issues will receive 
more emphasis in this syllabus. 
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Links in this syllabus to cross-curricular issues: 

Environmental Learning EHRD ICT 

Matter and Materials 
Environmental 

Chemistry 
Scientific Processes and 

Experimental Techniques 

Environmental Chemistry   

Mechanics   

Waves, Sound and Light   

 

 
 
8. APPROACH TO TEACHING AND LEARNING 

The approach to teaching and learning is based on a paradigm of learner-centred education described in 
ministerial policy documents, curriculum guides, and the conceptual framework. This approach ensures 
optimal quality of learning when the following principles are put into practice. 
The aim is to develop learning with understanding, and the skills and attitudes to contribute to the 
development of society. The starting point for teaching and learning is the fact that the learner brings to the 
school a wealth of knowledge and social experience gained continually from the family, the community, 
and through interaction with the environment. Learning in school must involve, build on, extend and 
challenge the learner’s prior knowledge and experience. 
Learners learn best when they are actively involved in the learning process through a high degree of 
participation, contribution and production. At the same time, each learner is an individual with his/her own 
needs, pace of learning, experiences and abilities. The teacher must be able to sense the needs of the 
learners, the nature of the learning to be done, and how to shape learning experiences accordingly. Teaching 
strategies must therefore be varied but flexible within well-structured sequences of lessons.  
The teacher must decide, in relation to the learning objectives and competencies to be achieved, when it is 
best to convey content directly, when it is best to let learners discover or explore information for 
themselves, when they need directed learning, when they need reinforcement or enrichment learning, when 
there is a particular progression of skills or information that needs to be followed, and when the learners can 
be allowed to find their own way through a topic or area of content.  
Work in groups, in pairs, individually, or as a whole class must therefore be organised as appropriate to the 
task at hand. Cooperative and collaborative learning should be encouraged wherever possible. In such 
cases, tasks must be designed so that work in pairs or group work is needed to complete them, otherwise the 
learners will not see any relevance of carrying out tasks together. As the learners develop personal, social 
and communication skills, they can gradually be given increasing responsibility to participate in planning 
and evaluating their work, under the teacher’s guidance.  
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9. SUMMARY OF LEARNING CONTENT  

Teachers should realise that there are certain aspects of the syllabus that should not be taught as separate 
entities and at fixed times during the school year. These include incidental topics such as general 
knowledge, field trips, project work, investigations and observations including social events.  
 
Table: Summary of Learning Content for Grade 8 - 10 Physical Science  

Grade 8 Grade 9 Grade 10 

Scientific Processes and Experimental Techniques 

Topic 1 Scientific processes 
Topic 1 Scientific 

processes 
Topic 1 Experimental 

techniques 

Matter and Materials 

Topic 2 Matter Topic 2 Matter Topic 2 Matter 

  Topic 3 Materials 

Environmental Chemistry 

Topic 3 The Gases of the air Topic 3 Acids, alkalis 
(bases), metals and 
non-metals 

Topic 4 Environmental 
chemistry 

Mechanics 

Topic 4 Forces Topic 4 Mechanics 
Topic 5 Mechanics – 

work, energy and 
power 

Electricity and Magnetism 

Topic 5 Electricity 
Topic 5 Electricity and 

magnetism 
Topic 6 Electricity and 

magnetism 

Waves, Sound and Light 

  
Topic 7 Waves, sound and 

light 
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10. LEARNING CONTENT 

 

NOTE: 

1. The learning content outlined below is designed to provide guidance to teachers as to what will be 
assessed in the overall evaluation of learners.  
It is not meant to limit, in any way, the teaching program of any particular school. 

2. The learning content is set out in THREE columns. 
(a) Themes and Topics 
(b) Objectives 
(c) Basic Competencies 

3. Topics refer to those components of the subject which learners are required to study. 
The Objectives are derived from the topic and are the general knowledge, understanding and 
demonstration of skills on which learners will be assessed. 
The Basic Competencies are the detailed and specified content of the syllabus which will be assessed. 

4. Suggestions for practical activities or demonstrations are included at the end of each topic. These 
suggestions for practical activities or demonstrations are considered essential and all learners should 
be exposed to them, both during teaching and as preparation for assessment. 
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10.1 Grade 8 Learning Content 
 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 1 Scientific 
Processes 

This topic is an introduction to some of the basic scientific skills. The skills in this topic should not be taught in isolation, as they 
form an integral part of the other topics. 

1.1 Estimating & 
measuring 

• know how to estimate and measure 
volume, length, mass, time and 
temperature 

• follow a sequence of instructions; use appropriate techniques; handle 
apparatus/material competently and have due regard to safety 

• make and record estimates and measurements of area [A] (right-angled figures 
only), volume [V], length [l], mass [m], time [t] and temperature [T] 

• convert units of length, mass, time, area and volume 
1.2 Stating the aim 

(question) of an 
investigation 

• realise the value of investigations to 
understand the world around us and to 
check the results of other scientists 

• outline that investigations are a way to find out new information, explore the 
world around us, develop new ideas to explain the world around us and to 
check the results of other scientists  

• explain the first steps to an investigation as: 

• choosing the right question or aim of the investigation 

• planning how to collect information or data 

• explain how to make a test fair by identifying an appropriate control 
1.3 Observing and 

classifying 
• know how to observe properties of a 

variety of substances and group (classify) 
objects in a variety of ways 

• make and record observations accurately of all practical activities in Grade 8 
(NOTE: observe in science should be the use of five senses: sight, smell, 
hearing, touch and taste – we do not usually use sense of taste as that could be 
dangerous; very often the conclusion and observation are confused, e.g. water 
boils is a conclusion while bubbles formed is the observation) 

• analyse and compare properties of substances  
1.4 Recording and 

presenting results 
• understand the importance of recording 

and communicating results from 
experimental investigations to other 
people, both scientists and non-scientists 
(the use of ICT can be incorporated in this 
objective) 

• record results of experimental investigations in a logical manner, e.g. in tables 
and graphs (the use of ICT is suggested) 

• present results of experimental investigations 

• present graphs with the appropriate title (by convention and for consistency 
with Mathematics and Biology the heading will always have the dependent vs. 
the independent as title) 

• present results of an investigation in tables, heading each column of the table 
with the name of the physical quantity and the appropriate unit (e.g. time /s) 
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The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 1 Scientific Processes Practical activities, approaches or demonstrations: 
1.1 Estimating & measuring • estimate and measure length, mass, time and temperature 

• estimate and measure or calculate volume and area 

• build models of 1 dm3 and 1 cm3 containers 

• determine the volume of a liquid, an irregularly shaped object and the classroom 

• measure the temperature changes of heating water 
1.2 Stating the aim (question) of an 

investigation 
• no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 

1.3 Observing and classifying • group common objects in a number of different ways (cross reference to 2.3.1) 

• observe the effects on the current and the potential difference in different parts of a circuit when: 

• cells are connected in series and parallel 

• bulbs are connected in series and parallel (cross reference to 5.7) 
1.4 Recording and presenting results • record the length, mass, time and temperature of the heating of water (cross reference to 1.1) 

• present the results of heating of water (cross reference to 1.1) 

 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 2 Matter   
2.1 Nature of matter • know the nature and characteristics of 

physical change, the three states of matter 
and the kinetic particle theory of matter 

• describe the nature of physical change 
• observe changes in everyday life and in industry and categorise them as 

physical or chemical changes (cross reference to 1.2) 
• describe and characterise a variety of substances by their colour, smell, taste, 

melting point and boiling point and investigate properties of different 
substances 

• outline the three states of matter 
• outline the kinetic particle theory of matter as: 

• matter consists of particles 
• there are spaces between the particles 
• the particles move continuously 
• there are forces between the particles 

• interpret by means of the kinetic particle theory of matter the processes of 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

expansion, compressibility, diffusion in solids, liquids and gases and changing 
phase (cross reference to 1.2) 

• outline the processes of sublimation (e.g. ammonium chloride, sulphur or 
iodine) (cross reference to 1.2) 

2.2 Matter and energy • know sources of energy, the law of 
conservation of energy and know how to 
identify different forms of energy and 
energy conversions 

• explain energy as the ability to do work 
• outline that people and machines need a source of energy (e.g. food, petrol) in 

order to do work 
• use the law of energy conservation to explain energy conversions and identify 

different types of energy in the conversions of one form to another 
• analyse and identify energy sources, including those available in Namibia and 

the local environment 
• distinguish between non-renewable and renewable sources 

2.3 Building blocks of 
matter 

  

2.3.1 Periodic Table • understand that the world around us is 
made up from the elements on the 
Periodic Table 

• unders tand that the Periodic Table is a 
specific arrangement of the elements, in 
periods and groups, according to their 
atomic numbers and atomic structures 

• identify the first 20 elements (names and symbols) of the Periodic Table and 
also those of iron, copper, zinc, silver, tin, iodine, gold, mercury, lead and 
uranium 

• relate the Periodic Table as a classification of the elements by their properties 
(metallic elements on the left and the non-metallic elements on the right and 
elements placed into groups and periods according to their properties) 

2.3.2 Structure of the atom • know the atomic model  
 

• discuss the development of the atomic model leading to the understanding that 
the atom consists of: 
• a nucleus of protons and neutrons  
• electrons orbiting the nucleus 
• electrons that are arranged in shells that can contain a fixed maximum 

number of electrons 
• draw the Bohr structure of the first 20 elements and identify the 

• number of protons and neutrons in the nucleus 
• number of protons of an atom = atomic number (= number of elections) 
• relative charges and masses of the proton (+1; 1), neutron (0; 1) and 

electron (-1; 0) 
• number of protons = the number of electrons resulting in the atom (as a 

whole) being neutral 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

• mass (nucleon) number as the sum of the protons and neutrons (nucleons) 
of an atom (p + n = mass number) 

2.3.3 Atoms, molecules and 
compounds 

• realise that atoms combine to form 
molecules or compounds which are the 
building blocks of all material (extension 
of the particle model) 

• understand elements, mixtures and 
compounds 

• explain that atoms combine to form molecules, which are the building blocks 
of all material (an extension of the kinetic particle theory of matter) 

• describe that atoms combine to form molecules and crystals (compounds) 

• distinguish between elements, mixtures and compounds 

• name practical examples of the most common elements, compounds and 
mixtures found in everyday life, the Earth’s crust, the atmosphere and water 

• give the formula of a compound and identify the elements it contains 

• explain that we make use of a great many elements and compounds in 
everyday life (e.g. in medicines, materials, fertilisers and household chemicals) 

2.3.4 The relationship 
between the Periodic 
Table and structure of 
the atom 

• understand the relationship between the 
Periodic Table and atomic structure  

 

• outline that electrons are arranged in shells around the nucleus and explain 
noble gases have full shells and therefore have stable electronic structures 

• describe the relationship between group number of the Periodic Table and 
number of electrons in the outer shell  

• describe the relationship between the period number and the number of shells 
2.4 Chemical change and 

bonding 
• know a chemical change in general terms, 

understand covalent bonding and know 
how to illustrate covalent bonding as the 
sharing of electrons when atoms bind 
(restricted to H2O, H2, O2, CO2 , CH4 , 
diatomic molecules of group 7 & N2) 

 

NOTE: 

• the nucleus will be indicated and a small 
line to the outside of the atom is drawn to 
write down the number of protons and 
neutrons 

• electrons are indicated by crosses and dots 

• electrons from different atoms should be 
differentiated by crosses and dots 

• overlap of shells should be used 

• all sharing electrons should be in the 

• represent a chemical change in general terms in the form: 
reactants →  products 

• give examples of chemical changes or reactions in everyday life or industrial 
processes 

• observe the effect of heat on a variety of substances and distinguish clearly 
between a physical change and a chemical reaction (link with section 2.1 and 
with Life Science: photosynthesis and respiration processes) 

• relate bonding to position (group) of elements in the Periodic Table to identify 
the maximum number of bonds an atom can make 

• describe covalent bonding as the sharing of electrons when non-metal atoms 
bind (restricted to H2O, H2, O2, CO2 , CH4 , diatomic molecules of group 7 & 
N2) 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

overlap 

• only the outside shell will be indicated in 
bonding sketch 

 
The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 2 Matter Practical activities, approaches or demonstrations: 
2.1 Nature of matter • observe changes in everyday life and in industry, such as cooking, heating a room, burning coal in electricity 

plants and many others, and categorise them as physical or chemical changes (cross reference to 2.1) 

• investigate the properties of different substances: 

• expansion (bimetallic thermostat, ‘ball-and-ring’ experiment, expansion of water or other liquids, e.g. 
thermometer) 

• compressibility (water and air under compression in syringes ) 

• diffusion in all states of matter, diffusion of ink and potassium permanganate or copper sulphate in water) 
(optional demonstration - only in a fume cupboard - diffusion of nitrogen) 

• there are spaces between the particles (mixing water and methylated spirits) 

• investigate the sublimation of ammonium chloride, sulphur and iodine 

• illustrate the arrangement of particles with the aid of splitting crystals, e.g. calcite, and letting real crystals 
grow from saturated solutions of table salt and/or copper sulphate 

2.2 Matter and energy • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.3 Building blocks of matter • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.3.1 The Periodic Table • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.3.2 Structure of the atom • draw the Bohr structure of the first 20 elements (see NOTE at 2.4 ) 
2.3.3 Atoms, molecules and compounds • make simple models to illustrate that atoms bind chemically to form molecules 

• observe examples of common substances to show the difference between elements, mixtures and compounds 
2.3.4 The relationship between the Periodic 

Table and structure of the atom 
• no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 

2.4 Chemical change and bonding • observe the effect of heat on a variety of substances and classify the results as a physical or chemical change 

• perform reactions to observe the permanent change and heat (or energy) changes that occur with chemical 
reactions 

• the burning of magnesium in air 
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• sketch simple molecules to illustrate covalent bonding as the sharing of electrons when atoms bind (restricted 
to H2O, H2, O2, CO2 , CH4 , diatomic molecules of group 7 & N2) 

 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 3 The Gases of the 
Air 

  

3.1 Air • know the composition of air 

• realise that the properties of the gases in 
air have certain consequences and uses 

• outline that dry air consists of approximately 20% by volume of oxygen, 79% 
nitrogen and small proportions of other gases such as carbon dioxide and 
argon, and relate that the principal gas in the air, nitrogen, does not readily 
take part in chemical reactions to the importance of nitrogen in the air in 
diluting the oxygen present so that reactions of oxygen are less vigorous and 
harmful 

• explain that air dissolves in water making aquatic life possible 

• explain that air supports combustion and that oxygen is the active part of air 
which supports combustion (and respiration) 

• state that argon is a gas that can be obtained from the atmosphere and that it is 
useful for filling light bulbs because of its inertness 

3.2 Oxygen • know the physical properties and 
reactions of oxygen  

• know that ozone is formed in the upper 
atmosphere and shields the Earth from 
harmful ultraviolet rays 

 

• name the physical properties of oxygen, e.g. a colourless, tasteless, odourless 
gas, slightly denser than air, and describe and carry out a test for oxygen 

• describe the reactions of oxygen with the elements iron and carbon and 
describe appropriate safety precautions which must be observed when these 
activities are conducted 

• write word equations for the reactions of oxygen 

• describe the role of oxygen in combustion and respiration (integration with 
Life Science), the energy released (heat and light) and the products formed 

• describe the use of oxygen for medical and industrial purposes 

• outline that ozone is a special form of oxygen formed naturally in the upper 
atmosphere by electric sparks (static and lightning) and that the ozone layer in 
the stratosphere shields the Earth from harmful ultraviolet rays 

3.3 Carbon dioxide • know the occurrence, reaction and 
production of carbon dioxide in nature 
and in industry and understand that 
carbon dioxide contributes to the global 
greenhouse effect 

• describe the occurrence and production of carbon dioxide in nature and in 
industry (respiration, combustion, fermentation) 

• investigate that carbon dioxide is a product of combustion of carbon-
containing fuels and also of respiration and outline the physical properties of 
carbon dioxide, e.g. a colourless, odourless gas with a slightly sour taste, 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

soluble in water, and more dense than air 

• investigate that carbon dioxide is soluble in water and describe and carry out 
the test for carbon dioxide using limewater (write the word equation when 
carbon dioxide reacts with limewater) 

• relate the properties of carbon dioxide to its uses in everyday life (e.g. not 
supporting combustion in the use of fire extinguishers, its use for cool drinks 
and dry ice for cooling purposes), and describe the role of carbon dioxide in 
cooking, e.g. using baking powder and yeast 

• relate the disadvantages of carbon dioxide being liberated into the atmosphere 
during combustion, contributing to the global greenhouse effect, and suggest 
possibilities of limiting the amount of carbon dioxide escaping into our 
atmosphere 

 
The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 3 The Gases of the Air Practical activities, approaches or demonstrations: 
3.1 Air • investigate the ability of air to support combustion by burning various substances in a confined space such as 

an inverted jam jar or glass 

• investigate by burning a floating candle under a inverted bell jar (show that part of the air is used up during 
combustion) 

3.2 Oxygen • prepare oxygen from potassium permanganate or from the reaction of manganese oxide and peroxide 

• test for oxygen (re-lighting a glowing splint) 

• demonstrate or observe the reaction of oxygen with the elements sodium, magnesium, calcium, iron, carbon 
and sulphur (appropriate safety precautions must be observed when these activities are conducted) 

3.3 Carbon dioxide • test for carbon dioxide using lime water 

• show that carbon dioxide is a product of combustion of carbon containing fuels and also of respiration 

• show that carbon dioxide is soluble in water 
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THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 4 Forces   
4.1 The nature and effects 

of forces 
• understand forces as they relate to uses 

and occurrences in the local surroundings 
and environment and know how to 
identify forces and understand the effects 
of forces 

• investigate and describe forces (unit: newton [N]) acting on objects and the 
effects a force can have on a certain object (change the shape and size, change 
the motion, no observable effect or act at a distance) 

• identify and describe forces in terms of their magnitude and direction 
(horizontal and vertical only) 

• distinguish between forces that pull and push (attraction and repulsion) 
4.2 Weight • understand the concepts mass and weight 

and know the apparatus used to measure 
these quantities 

• recognise that weight [w] is a force measured in newtons, using a spring 
balance 

• distinguish between the concepts mass and weight (unit to measure mass is the 
kilogram [kg] and weight is the newton) 

• describe and use a mass meter (balance) and spring balance to measure the 
mass and weight of objects 

4.3 Friction • understand the effect of friction on objects 
and how friction depends on the surface 
of the objects 

• investigate and discuss the effect of friction on objects and how friction 
depends on the surface (e.g. coarse or smooth, hard or soft) 

• suggest how to reduce friction and describe the advantages and disadvantages 
of friction in everyday life 

• discuss the difference in the ease of movement on/in solid, liquid and gas 
media (compare vehicles, e.g. cars, ships, hovercrafts aeroplanes, space ships) 

4.4 Density of substances • understand density as the relationship 
between a body’s mass and its volume 

• evaluate the relationship between a body’s mass and its volume to define 
density as the mass per unit volume for a material and interpret the formula 

V
m

=ρ   (the unit for density is grams per cubic centimetre [g/cm3] or 

kilograms per cubic metre [kg/m3]) 

• investigate that for a specific material the density is constant and unique at a 
specific temperature and use density to identify substances 

4.5 Magnetism 
 

• understand magnetism and magnetic 
properties and uses of magnets 

• outline that magnetism is a property of magnetic matter resulting in attractive 
and repulsive forces, and that the Earth has bar magnet like properties 

• investigate and identify metals that are attracted by magnets and those that are 
not 

• investigate and sketch the magnetic lines of force around a magnet 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 
• outline uses of magnets, such as in speakers and to remove scrap metal from 

garbage 

• investigate that a magnet freely suspended will align itself with the Earth’s 
magnetic field (by convention the north-seeking pole will be termed the “north 
pole” of the magnet) 

• state and show the proper storing of magnets 
 

 

The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 4 Forces Practical activities, approaches or demonstrations: 
4.1 The nature and effects of forces • investigate the effects of forces and forces acting when:  

• a student stands motionless holding a book, 
• a book rests on a table and then falls to the floor, 
• a student pulls an object attached to a string across the table 

• use local surroundings (chair, door, window, etc.) to investigate attractive and repulsive forces and the effects 
of forces on certain objects, e.g. elastic bands, malleability of plastic, a windmill 

• identify forces in everyday life in terms of their magnitude and direction (horizontal and vertical only) 

• identify forces acting on a certain object (e.g. forces acting when a student pulls an object attached to a string 
across the table) 

• identify effects a force can have on certain objects (change the shape, the motion, no observable effect) 

• identify forces that act at a distance (cross reference to 4.5) 

• make, calibrate and use a spring balance for measuring different forces 
4.2 Weight • use a mass meter (balance) and spring balance to measure the mass and weight of objects 
4.3 Friction • investigation on the pulling of different objects on different sides (e.g. bricks) across different types of 

surfaces (e.g. desk, floor) 

• investigation on how to reduce friction using straws, oil and ball bearings 
4.4 Density of substances • use the property of density to identify substances by: 

• measuring the mass of bodies of different materials and sizes 
• measuring the volume of bodies of different materials and sizes (for regular shapes) 
• using these measured values to calculate the density, and comparing to known values 

4.5 Magnetism • investigate to identify metals that are attracted by magnets and those that are not 
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• use iron filings to show magnetic lines of force around a magnet (bar and horseshoe) 

• draw the shape of the indication of magnetic lines of force around a bar magnet and a horseshoe magnet (in 
one plane only) 

• investigate the alignment of a freely suspended magnet with the Earth’s magnetic field 

• make and use a compass 

 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 5 Electricity • know how to construct simple circuits and draw the circuit symbols and  

• (Grade 8) from observations  

• (Grade 9) measure current, resistance and potential difference at any place in a circuit 

• (Grade 10) measure and calculate current, resistance and potential difference at any place in a circuit 

• explain effects on current and potential difference when bulbs, resistors and cells are connected in series and parallel 
5.1 Charge • know the existence of charge • explain the existence of electrons, protons as introduced in the chemistry 

section 

• explain the existence of charge by imbalance of electrons (negative) and 
protons (positive) (e.g. the separation of charges by rubbing objects against 
one another) 

5.2 Static electricity • understand charge, know how to charge 
objects 

• investigate and describe how objects can be charged by friction and explain 
examples in everyday life where charging takes place by friction  

• explain how objects with unlike charges will attract each other and those with 
like charges will repel each other 

5.3 Electroscope • know the working of an electroscope • investigate and explain: 
• the use of an electroscope to demonstrate charges (the existence of 

charges) 
• how an electroscope can be charged 

• investigate and explain how charges on a charged electroscope are able to 
discharge by flowing to the Earth and outline the process of earthing 

5.4 Electric current • understand current as the movement of 
charge 

• explain the term discharge as the movement of charge and discuss lightning as 
a form of discharge 

• discuss the dangers of lightning to people and properties and how to avoid the 
dangers of lightning 

• outline that electric current is: 
• moving of negative or positive charges (per unit time) 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

• determined by the flow of charges 
• distinguish between static electricity and electric current 
• state that electric current is the flow of charges 

• negative charges (e.g. electrons) move from negative to positive  
• positive charges move from positive to negative 

5.5 Electrical sources • understand potential difference or voltage • investigate and explain electric potential as a source of energy per charge of 
the current supplied  

• outline that electric potential is: 
• determined and measured by the energy per charges 
• referred to as voltage 

5.6 Conductors and 
insulators 

• know conductors and insulators • distinguish between a conductor and an insulator and investigate and compare 
the different conductive properties of different substances 

5.7 Electric circuits (cells 
and bulbs in series 
and parallel) 

• know how to construct simple circuits, 
connect voltmeters and ammeters in a 
circuit and draw the circuit symbols 

• know how to connect electrical 
components in series and parallel and 
understand the effects on current and 
potential difference when bulbs and cells 
are connected in series and parallel 

 

• explain how to connect electrical components in series and parallel and be able 
to construct series and parallel circuits 

• sketch and identify circuit symbols for a cell, conductor wires, a switch and a 
bulb in a circuit and draw circuit diagrams for all series and parallel circuits  

• (from observations) explain the effects on the current in different parts of a 
circuit when: 
• cells are connected in series and parallel 
• bulbs are connected in series and parallel 

• (from observations) explain the effects on the potential difference across 
different parts of a circuit when: 
• cells are connected in series and parallel 
• bulbs are connected in series and parallel 

 

The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 5 Electricity Practical activities, approaches or demonstrations: 
5.1/2 Charge and static electricity • investigate: 

• the effects of charged objects on one another 
• how different objects attract or repel each other depending on their charges 

• charge objects by friction, e.g. combs, pen, glass and Perspex rods, plastic straws and pens rubbed on wool, 
silk, and hair 
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• identify examples of everyday life where charging takes place by friction as in 
• walking on a carpet  
• pulling off a jersey 
• pulling blanket and sheets apart 

• optional demonstration of the use of the van de Graaff generator to show sparking, electric wind, glowing of a 
neon lamp, repulsion and attraction 

5.3 Electroscope • use an electroscope to: 
• demonstrate how an electroscope can be charged 
• test if objects are charged 

• demonstrate how charges on a charged electroscope are able to discharge by flowing to the Earth 
5.4/5 Electric current and electrical sources • investigate: 

• that electric current is the flow of negative or positive charges and requires a source 
• that a cell is a source of chemical energy which can be used to produce electrical energy (cross reference 

to 2.2) 
• that a cell has positive and negative terminals 
• the difference between a closed and an open circuit 
• that the current will only flow in a closed circuit 

5.6 Conductors and insulators • test for conductors and insulators (use an electroscope and circuit with a bulb) 

• investigate to compare substances to see which are better conductors, e.g. metals, plastic, wood, water and 
solutions 

5.7 Electrical circuits (cells and bulbs in 
series and parallel) 

• investigate to discover what open and closed circuits are, the current convention as well as the function and 
use of conductors, resistors and insulators by using a circuit board 

• investigate to discover the effects on the current when bulbs and cells are connected in series 

• investigate the effects on the potential difference when cells are connected in series and in parallel 

• sketch and use electrical symbols for a cell, switch, connector and bulb in series and parallel circuits 

• discover what open and closed circuits are, the current convention as well as the function and use of 
conductors and insulators by using a circuit board (current convention used - charges move from positive to 
negative terminal) 

• construct and draw circuit symbols for all series and parallel circuits  
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10.2 Grade 9 Learning Content 
 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 1 Scientific 
Processes 

This topic is an introduction to some of the basic scientific skills. The skills in this topic should not the taught in isolation as they 
form an integral part of the other topics. 

1.1 Estimating & 
measuring (Revision 
from Grade 8) 

• know how to estimate and measure  • follow a sequence of instructions; use appropriate techniques; handle 
apparatus/material competently and have due regard to safety 

• make and estimate measurements accurately 
1.2 Observing and 

classifying (Revision 
from Grade 8) 

• know how to observe properties of a 
variety of substances and group (classify) 
objects in a variety of ways 

• make observations accurately and analyse and compare properties of 
substances 

 
1.3 Recording and 

presenting results and 
conclusions 

• understand the importance of recording 
and communicating results and 
conclusions from experimental 
investigation to other people, both 
scientists and non-scientists (the use of 
ICT can be incorporated in this objective) 

• explain the importance of units and recorded results of experimental 
investigations 

• present results and conclusions of experimental investigations 

• handle and process experimental observations and data, including dealing with 
anomalous or inconsistent results 

 

 
The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 1 Scientific Processes Practical activities, approaches or demonstrations: 
1.1 Estimating & measuring • estimate and measure pH (cross reference to 3.1 & 3.2) 

• make and estimate measurements of 

• force, weight and mass (cross reference to 4.1) 

• pressure (including hydrostatic pressure) (cross reference to 4.4 & 4.5) 

• behaviour of gases (cross reference to 4.6) 

• current, potential difference and resistance (cross reference to 5.5) 

• determine the density of a liquid and an irregular shaped object (cross reference to 4.7) 

• convert units of length, mass, time, area and volume 

• measure the temperature changes of heating water 
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Topic 1 Scientific Processes Practical activities, approaches or demonstrations: 
1.2 Observing and classifying • group common objects in a number of different ways 

• observation of reactions: 
• chemical change (cross reference to 2.4) 
• combustion reactions (cross reference to 2.6) 
• synthesis reactions (cross reference to 2.8) 
• neutralisation and salt formation (cross reference to 3.3) 

• observe properties of metals and non-metals and their reactions with water, air, acids and bases (cross 
reference to 3.4 & 3.5) 

• observe objects floating and sinking (cross reference to 4.7.1) 

• observe effects on and magnitude of current, resistance and potential difference in a circuit when bulbs (or 
resistors) and cells are connected in series and parallel (cross reference to 5.5) 

1.3 Recording and presenting results • record results in a logical manner, e.g. in tables 

• present results of an investigation in tables; heading each column with the name of the physical quantity and 
the appropriate unit (e.g. time /s) 

• record the temperature changes from heating water or ice and present the results (cross reference to 1.1) 

• record the effects on and magnitude of current, resistance and potential difference in a circuit when bulbs (or 
resistors) and cells are connected in series and parallel and present results of experimental investigations (cross 
reference to 5.5) 

 

THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

Topic 2 Matter • recall from earlier studies the Periodic Table as a classification of the elements into groups and periods according to their 
properties 

2.1 Building blocks of 
matter: atoms, 
elements, compounds, 
molecules and 
mixtures 

• understand that atoms combine to form 
the building blocks of all material 

 

• revise from Grade 8 to distinguish between elements, mixtures and compounds 
(cross reference to bonding; NOTE: the term “molecule” is used for 
covalently-bonded compounds) 

• outline that atoms and elements combine to form molecules and compounds 
which are the building blocks of all material (extension of the particle model) 

2.2 The structure of the 
atom 

• know the development of the atomic 
model and understand the relationship 
between the Periodic Table and atomic 
structure 

• revise from Grade 8 the development of the atomic model (an atom consists of 
a nucleus of protons and neutrons and is orbited by electrons that are arranged 
in shells that can contain a fixed maximum number of electrons) 

• draw the Bohr structure of the first 20 elements and analyse the structures in 
terms of: 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

− atomic and mass (nucleon) numbers 

− electronic structures (electrons orbiting the nucleus and their 
arrangement) 

− the relative charges and masses of the protons, neutrons and electrons 

− the relationship between group number of the Periodic Table and 
number of electrons in the outer shells 

− the relationship between period number of the Periodic Table and 
number of shells in atoms 

2.3 Periodic Table • understand the Periodic Table as a 
classification of the elements into groups 
and periods according to their properties 

• revise names and symbols of elements of the Periodic Table introduced in 
Grade 8 (expand to include all halogens, noble gasses and tungsten) 

2.4 Chemical change • understand the process of chemical 
changes and compare to physical change 

• describe experiments to illustrate the 
difference between a physical change (e.g. 
boiling water) and a chemical change (e.g. 
striking a match) 

 

• describe the process of a chemical change and compare it to a physical change 

• outline the course of a chemical reaction as: 
reactant(s) →  product(s) or 
A + B →  C + D 
and apply these terms to various examples 

• identify new substances formed by chemical reactions and discuss that the 
properties of the reactants differ completely from those of the product(s)  

• recognise that a chemical reaction involves a change in energy and distinguish 
between exothermic reactions (energy given out) and endothermic reactions 
(energy taken in) 

• outline that exothermic reactions often need an initial input of energy to start 
them off but that after this they will proceed spontaneously (cross reference to 
4.3) 

• recognise reactions in which energy is spontaneously given off (e.g. the 
oxidation of a piece of sodium) (cross reference to 4.3) 

• suggest reactions such as the burning of wood or the burning of magnesium 
which are exothermic but require energy to start them off (cross reference to 
4.3) 

• discuss the energy or temperature changes in some endothermic reactions such 
as heating baking powder to liberate carbon dioxide in the baking process and 
the reaction between sodium hydrogen carbonate and acid 

• write down words for the reactions of chemical changes 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

2.5 Bonding • understand the different types of bonding  • describe and distinguish between covalent and ionic bonding as different types 
of bonding and relate bonding to position (group) of elements in the Periodic 
Table 

2.5.1 Covalent bonding • know how to illustrate covalent bonding 
as the sharing of electrons when atoms 
combine 

• describe covalent bonding amongst non-metal atoms as the sharing of 
electrons when atoms combine 

2.5.2 Ionic bonding / 
electrovalent bonds 

• know how to illustrate ionic bonding as 
the transfer of electrons to form 
oppositely charged ions which attract 
electrostatically 

 
NOTE: 
• electrons are indicated by crosses and dots 
• electrons from different atoms should be 

differentiated by crosses and dots 
• arrows should be used for electron 

transfer 
• transferred electrons should be indicated 

only once in the anion and not in the 
cation and the anion 

• only the outside shell is indicated in 
bonding 

• outline ionic bonding as a transfer of electrons from one atom to another to 
form positive and negative ions which attract each other and predict the 
positive and negative charges of ions (in terms of attained noble gas electronic 
structures) 

• relate the electronic structure of cations and anions to the ionic bonding as the 
attraction between positive and negative ions 

• write the formulas and draw Bohr structures of ionic compounds  
 

2.6 Combustion reactions • understand what happens to substances 
that have undergone combustion 

• describe combustion and recognise that combustion, corrosion of metals and 
respiration are all examples of the same type of reaction which involves the 
reaction of a substance with oxygen 

• suggest examples of combustion from everyday life (e.g. burning a match, a 
fire, a candle, fuel, methylated spirits or paraffin) 

• discuss examples of the combustion of elements which require heat to initiate 
(start) the reaction and predict the products of combustion  

• write down word equations for the combustion reactions above 
2.7 Decomposition 

reactions 
• understand that in a decomposition 

reaction, a complex compound breaks 
down into simpler ones 

• investigate and describe the decomposition reaction (heating) of copper 
carbonate, copper sulphate (hydrated) and ammonium carbonate and observe 
the chemical changes and products formed 

• write down word equations for decomposition reactions 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

2.8 Synthesis reactions • understand that in a synthesis reaction, 
simple compounds combine to form more 
complex ones 

• identify a number of synthesis reactions in which elements combine to form 
compounds, such as the combination of iron and sulphur or magnesium and 
oxygen 

• explain that many useful substances such as drugs, plastics and fertilisers are 
made from simple starting materials by synthesis reactions 

• relate photosynthesis to a naturally occurring synthesis reaction and recognise 
that it is endothermic 

• write down word equations for synthesis reactions 
 

The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 2 Matter Practical activities, approaches or demonstrations: 
2.1 Building blocks of matter: atoms, 

elements, compounds, molecules and 
mixtures 

• build models of atoms, mixtures and compounds by using little spheres of various sizes and colour 

2.2 The structure of the atom • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.3 Periodic Table • collect examples of chemicals in everyday life compounds of different elements, and identify some of these 

elements 
2.4 Chemical change • do simple experiments to illustrate the difference between a physical change (e.g. boiling water) and a 

chemical change (e.g. striking a match) (cross reference to 2.6) 

• investigate to show that new substances with completely different properties are formed during chemical 
reactions, e.g. iron filings (magnetic) and yellow sulphur powder when heated together yield a new substance, 
black iron sulphide, which is non-magnetic 

• investigate reactions in which energy is spontaneously given off as in, for example, the oxidation of a piece of 
sodium and reactions such as the burning of wood or the burning of magnesium which are exothermic but 
require energy to start them off 

2.5 Bonding • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.5.1 Covalent bonding • sketch simple molecules to illustrate covalent bonding (including diatomic elements) as the sharing of 

electrons when atoms combine 
2.5.2 Ionic bonding / electrovalent bonds • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.5.3 Metallic bonding • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.6 Combustion reactions • do experiments to illustrate combustion reactions such as the burning of a match, a fire, a candle, methylated 

spirits or paraffin 
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• study examples of corrosion such as a wet iron nail or iron filings left in air to show that the products are 
similar to a combustion reaction 

• investigate and observe what happens to substances that have undergone combustion [study example of the 
combustion of elements which require heat to start the reaction such as the burning of magnesium, iron (steel 
wool), carbon and sulphur in oxygen (or in the air if oxygen cannot be prepared)] 

2.7 Decomposition reactions • investigate the decomposition reactions of copper carbonate, copper sulphate and ammonium carbonate and 
observe the chemical changes and products formed 

2.8 Synthesis reactions • investigate synthesis reactions in which elements combine to form compounds, such as the combination of: 
• iron and oxygen (rusting) 
• iron and sulphur  
• magnesium and oxygen 

 

THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

Topic 3 Acids, alkalis 
(bases), metals 
and non-metals 

  

3.1 Acids • know the nature, the effect on indicators 
and the reactions of acids 

 

• identify and name examples of acids in everyday life, discuss that acids are 
common in foods, particularly fruits, and that they have a sour taste 

• relate acids’ chemical composition to hydrogen ions and negative anions (e.g. 
nitric acid/ nitrates, sulphuric acid/ sulphates and (hydrogen)carbonate/ 
carbonate 

• relate the pH scale from 0 to less than 7 to the measure of acid strength 
• outline that an indicator is a chemical that changes colour when an acid is 

added to it, that indicators can be used to detect acids and outline the 
properties of acids such as their effect on indicators such as litmus and 
universal indicator (liquid or paper) 

• distinguish between weak acids such as acetic acid [vinegar] and strong acids 
such as hydrochloric and sulphuric acids using an indicator and by referring to 
the pH scale 

• describe the reaction of an acid on a carbonate and carry out a test for the 
carbon dioxide evolved 

• write down word equations for the reactions involving acids 
3.2 Alkalis (bases) • know the nature, the effect on indicators 

and the reactions of alkalis(bases)  
• identify and name examples of bases used in everyday life, recognise that 

bases are common in cleaning materials and that they have a bitter taste and a 
soapy feel when rubbed between fingers (NOTE: no chemical should be 
touched unless in very dilute state; no chemical should be tasted) 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 
• relate the pH scale from more than 7 to 14 to the measure of the strength of an 

alkali (an alkali is a base that is soluble in water) 
• distinguish between weak alkali such as soap water and lime water, and strong 

alkalis such as sodium hydroxide using a universal indicator and by referring 
to the pH scale 

• outline the properties of alkalis such as their effect on indicators such as litmus 
and universal indicator (liquid or paper) and measure the pH of a variety of 
solutions 

• describe the reaction of acids with alkalis 
• discuss the acidity of soils and the use of lime to neutralise the soil 
• write down word equations for the reactions involving bases 

3.3 Neutralisation • understand neutralisation as a reaction 
between bases and acids 

• know the pH scale and be able to relate 
the pH of strong and weak acids and 
alkalis and the pH of pure water 

 
cross reference to metals: 
• understand the reactions between metals 

(Group I and II) oxides and acids 
• know the reactions between metal (Group 

I and II) hydroxides and acids 

• describe the reaction of a base and an acid and predict the products formed 
• describe the applications of neutralisation reactions in everyday life: 

• use of acid to clean scale off kettles 
• lemon changes the colour of tea 
• use of a weak base to remove acidic stains on cloth and vice versa 

• describe the pH scale and be able to describe the pH of strong and weak acids 
and alkalis and the pH of pure water 

• describe neutralisation as one method of preparing salts, e.g. table salt 
• name and describe the preparation of salts (such as copper sulphate or table 

salt) by a neutralisation reaction (from CuOH & H2SO4 for CuSO4 , NaOH & 
HCl for NaCl) 

• observe with a magnifying glass the crystals of the salt formed after 
crystallisation  

• outline that the use of certain medicines (e.g. antacid) is based on the 
phenomenon of neutralisation 

• write down word equations for the neutralisation reactions 
3.4 Metals • know metal properties, their positions in 

the Periodic Table and the reactions of 
metals 

• identify elements on the Periodic Table and given experimental or theoretical 
data to classify materials as metals or non-metals according to physical 
properties such as density, shininess, electrical conductivity, malleability, 
coldness to touch 

• arrange metals in order of reactivity from a consideration of their chemical 
properties 

• recognise that a number of important metals are mined in Namibia (U, Cu, Au, 
Sn) and show, on a map of Namibia, where the main ore deposits are 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 
• explain that alloys are mixtures of metals, that the properties of metals can be 

changed, often to make them more useful, by mixing them, discuss everyday 
uses of alloys and be able to name their components and describe some of their 
special properties (especially brass, bronze and steel) 

• describe the reactions between metals and: 

• water and test any gas released 

• dilute acids and test any gas released 

• air 

• pure oxygen  

• state that carbon dioxide does not support combustion except for that of a very 
reactive substance such as magnesium (cross reference to 2.6) 

• explain that the oxides and hydroxides of Group I and II metals are basic and 
form an alkali when dissolved in water 

• describe the reactions between acids and: 

• metal oxides and metal hydroxides (cross reference to 3.3) 
• metal carbonates and test any gas released (cross reference to 2.4) 

• write down word equations for the reactions involving metals 
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THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

3.5 Non-metals • know non-metal properties, their position 
in the Periodic Table and understand the 
reactions 

• describe the reactions (if any) of carbon, phosphorus (red) and sulphur with 
oxygen 

• recognise the acidic nature of non-metal oxides 

• describe the reactions between: 

• non-metals and pure oxygen  

• non-metals and air (incomplete combustion with the formation of 
monoxide) 

• non-metals and water 

• non-metals and alkalis (cross reference to 3.3) 

• predict the role of non-metal oxides in the formation of acid rain 

• write down word equations for the reactions involving non-metals 

 
The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 3 Acids, alkalis (bases), metals and 

non-metals 
Practical activities, approaches or demonstrations: 

3.1 Acids • investigate the properties of acids [e.g. their effect on indicators such as litmus and universal indicator (liquid 
or paper)] 

• make simple indicators from flowers 

• investigate the reaction of an acid with a metal and carry out a test for the hydrogen evolved 

• investigate the reaction of an acid with a carbonate and carry out a test for the carbon dioxide evolved 
3.2 Alkalis(bases) • investigate the properties of alkalis [e.g. their effect on indicators such as litmus and universal indicator (liquid 

or paper)] 

• investigate the reaction of acids with alkalis 

• demonstrate the acidity of soils and the use of lime to neutralise the soil 

• measure the pH of a variety of solutions, place them on a pH scale and classify them as strong or weak acids 
or alkalis 
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3.3 Neutralisation • prepare a salt (such as copper sulphate or table salt) by a neutralisation reaction 

• observe with a magnifying glass the crystals of salt formed after crystallisation 

• show that the use of certain medicines (e.g. antacid) is based on the phenomenon of neutralisation 

• exhibit in class examples of acids found in the home and laboratory 
3.4 Metals • investigate the reactions between metals and:  

• air 

• pure oxygen  

• test the products of the above investigations to: 

• determine if they are soluble in water 

• determine their effect on indicators 

• identify any gas released during the investigation 

• investigate the reactions (if any) between metals (sodium, potassium, magnesium, zinc, iron, copper and lead) 
and hot and cold water (NOTE: sodium and potassium should only be used in demonstrations with the 
necessary safety precautions) 

• investigate the reactions (if any) between metals (calcium, magnesium, zinc, iron, copper) and dilute acids and 
test any gas released 

• use the results of the investigations described above to arrange metals in order of reactivity 
3.5 Non-metals • investigate the reactions of carbon, phosphorus (red) and sulphur with oxygen 

• investigate the reactions of non-metals and air (incomplete combustion with the formation of monoxide) 

• investigate the reactions of non-metals and water 

• investigate the reactions of non-metal oxides and alkalis 

 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 4 Mechanics   

4.1 Force • understand that weight is a specific type 
of force 

• understand the mathematical relationship 
between force and mass 

• recall from earlier work forces in everyday life and that force is measured in 
newtons 

• outline that weight [w] is the force of gravity acting on a mass and that this 
force on one kilogram is 10 newtons at or near the Earth’s surface 

• calculate the weight of an object on the Earth if the mass is given 

• distinguish between mass and weight 
4.2 Work • understand that when a force causes an • relate work to a force applied multiplied by the distance moved in the same 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

object to move, work is done on the 
object  

direction of the applied force (unit of work: joule [J] = 1N × 1m) (NOTE: the 
force and movement must be in the same direction and only examples of 
horizontal and vertical forces should be used) 

• interpret the formula dFW ×=  and calculate the amount of work done when 
lifting objects of different size and weight to different heights 

• explain the relationship between work and energy (if work is done on a body, 
energy is transferred to it) 

4.3 The kinetic particle 
theory of matter 

• understand the differences between 
phases in terms of differences in the 
behaviour and arrangement of particles 

• outline the kinetic particle theory of matter, specifically that: 

• matter consists of particles 

• there are spaces between the particles 

• the particles move continuously 

• there are forces between the particles 

• describe by means of the kinetic particle theory of matter the processes of 
expansion, compressibility and diffusion in solids, liquids and gases 

• distinguish between phases in terms of differences in the behaviour and 
arrangement of particles as follows: 

solids: particles are held together by strong forces; they can vibrate but 
are not able to move around 

liquids: the forces between the particles are strong enough to hold the 
particles together but not strong enough to prevent them moving 
around 

gases: the forces between the particles are not strong enough to hold them 
together and so they move independently of one another 

• explain that the change from one phase of matter to another involves an energy 
change; heat energy is either given out or taken in (cross reference to 2.4) 

• state that if energy is taken in during a phase change, then the particles will 
gain kinetic energy and will move faster and that if energy is released, the 
particles will have less kinetic energy and move more slowly (exothermic and 
endothermic) 

• explain physical changes in terms of the kinetic particle theory of matter  
4.4 Pressure • understand pressure as the relationship 

between force and the area the force acts 
on 

• relate pressure [p] to the force that is exerted per area (unit of pressure: pascal 
[Pa] = 1 N/m2) and outline that due to the smallness of the unit pascal the unit 
kilopascals [kPa] will be used 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 
• interpret the relationship between force and area: explain, for example, what 

happens to the pressure when either the force or the area is changed and use 

the formula 
A
Fp =  and do simple calculations 

• suggest why the spoor of some light animals such as springbok is usually 
deeper in the sand than that of heavy ones such as elephant 

4.5 Hydrostatic pressure • understand pressure in liquids (under the 
surface of the liquid) 

• relate that the pressure is the same in all directions at the same depth in a given 
liquid and explain how pressure in liquids is affected by: 

• the depth under the surface of the liquid and  

•  the density of the liquid 

• identify and describe the applications of hydrostatic pressure and outline the 
application and dangers of hydrostatic pressure in scuba diving 

• explain the existence of gas pressure with particular reference to atmospheric 
pressure 

• suggest how pressure is transmitted uniformly throughout a liquid and relate 
this to applications such as pressure pumps, brakes and hydraulic jacks 

4.6 The behaviour of 
gases and gas 
pressure 

 
 

• understand from the kinetic particle 
theory of matter the behaviour of gases 
for phenomena such as gas pressure 

• understand atmospheric pressure and 
know how to measure atmospheric 
pressure and predict climatic conditions 

• derive and explain, from the kinetic particle theory of matter, the behaviour of 
gases (e.g. gas pressure caused by particles colliding with the wall of the 
container) 

• discuss qualitatively the relationship between volume and pressure of a gas 
(when one of temperature, volume or pressure is changed) 

• outline the existence of atmospheric pressure  

• relate the causes of the difference between atmosphere pressure inland and at 
the coast in Namibia to what effect this has on respiration, boiling water, wind 
resistance and tyre pressure in cars or the inner tube of a soccer ball 

• explain the use of a barometer to measure atmospheric pressure in the 
prediction of weather 

4.7 Density of substances • understand the relationship between a 
body’s mass and its volume 

• interpret the relationship between a body’s mass and its volume 

• explain Archimedes principle as the up thrust force on floating objects 

• use the specific densities of materials to identify the substances and predict 
whether an object will float in a liquid 

• discuss and calculate density as the mass per unit volume for a material and 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

use the formula 
V
m

=ρ  (units: gram per cubic centimetre [g/cm3] or kilogram 

per cubic metre [kg/m3]) 
4.7.1 Floating and sinking 

objects 
• know how to use density to determine 

whether an object will float or sink in a 
liquid 

• understand the forces of flotation 
(Archimedes principle) 

• use density to determine whether an object will float in a liquid 

• explain the forces of floating when objects (boats) float in liquids and the up 
thrust on a balloon filled with a gas lighter than air (Archimedes’ principle) 

• calculate density from experimental results and investigate whether objects 
will float or sink 

 
The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 4 Mechanics Practical activities, approaches or demonstrations: 
4.1 Force 
 

• use a newton spring balance to measure forces 

• measure the weight of objects 
4.2 Work • investigate the amount of work done when lifting objects of different size and weight to different heights 

• investigate the amount of work done when objects or persons: 

• pull against friction 

• climb on a chair or steps 

• lift a schoolbag 
4.3 The kinetic particle theory of matter • compare experimentally the rate of diffusion in gases and liquids and explain the difference 

• investigate the diffusion in all states of matter [diffusion of nitrogen dioxide (demonstration only in fume 
cupboards)] 

• investigate the diffusion of ammonium hydroxide and hydrochloric acid  

• investigate the diffusion of ink, potassium permanganate or copper sulphate in water 

• investigate what happens when an open black bag is held over a burning candle (warm air rises and fills bag) 

• investigate everyday physical changes in terms of the kinetic particle theory of matter, for example: 

− washing drying on a line 

− sugar dissolving in tea 

− dew forming at night 

− how sweating cools the body 
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− why we can smell gas shortly after the tap is turned on 

− spreading of perfume 
4.4 Pressure • investigate the pressure on different sides of a brick exert on the ground and relate it to the depth of the mark 

the brick will make in soft ground 

• calculate the pressure exerted by learners on the ground 
4.5 Hydrostatic pressure • demonstrate the existence of atmospheric pressure by simple means using containers such as test tubes 

inverted in water, plastic bottles with air sucked out and a tin that collapses after being heated and sealed 

• measure liquid pressure using a manometer 

• determine and predict pressure at:  

• different depths (container with 3 holes at different depths or pushing plastic bag over the hand and 
pushing hand into water) 

• the same depth but different directions (balloon attached to glass or transparent plastic tube filled with 
water and then balloon is pushed into water – like used in a simple manometer)  

• the same depth but with different liquids (with different densities) 

• demonstrate how pressure is transmitted uniformly throughout a liquid and how this explains applications such 
as pressure pumps, brakes and hydraulic jacks 

• calculate pressure, force and area in applications such as pressure pumps, brakes and hydraulic jacks (simple 
calculations only) 

4.6 The behaviour of gases and gas 
pressure 

• demonstrate, using a bicycle pump, that an increase in gas pressure can cause an increase in the temperature of 
gas 

• observe that air let out of a tyre is cold to show a decrease in gas pressure can cause a decrease in the 
temperature of the gas 

• investigate the effect of heat on gas pressure and volume (place a bottle with a balloon on top in hot water or 
alternative a closed 2 litre plastic bottle placed in hot and cold water) 

• investigate increasing the pressure of air in a closed syringe and then releasing the plunger and explain what 
happens to the compressed gas and why it returns to the original volume once the plunger is released 

• investigate the “dancing coin” experiment (glass bottle, wet the top surface and place coin on opening, hold 
bottle between hands or heat and see coin moving after a while) 

4.7 Density of substances • investigate the relationship between a body’s mass and its volume: 

• for a specific material the density is constant and unique 

• density can be used to identify substances 

• density can be used to determine whether an object will float in a liquid 

• investigate the forces of floating when objects (boats) float in liquids and the up thrust on a balloon filled with 
a gas lighter than air  
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4.7.1 Floating and sinking objects • do a project or an oral discussion on how flotation is used in ships of different types and shapes 

• fill a balloon with hydrogen gas and see it rise in the air or hold plastic bag over a candle (to see that warm air 
will rise) 

 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 5 Electricity and 
magnetism 

• know how to construct simple circuits and draw the circuit symbols and  

• (Grade 8) from observations  

• (Grade 9) measure current, resistance and potential difference at any place in a circuit 

• (Grade 10) measure and calculate current, resistance and potential difference at any place in a circuit, 
explain effects on current and potential difference when bulbs, resistors and cells are connected in series and parallel 

5.1 Charge and static 
electricity 

• understand charge, know how to charge 
objects 

• outline the existence of electrons and protons as introduced in the chemistry 
section and explain the existence of charge by the imbalance of electrons and 
protons (positive and negative) 

• show and explain how charges on a charged electroscope are able to discharge 
by flowing to the Earth  

5.2 Electrical current • understand current as the movement of 
charge 

• explain that electrical current is determined by the flow of charges and is 
measured in amperes [A] using an ammeter 

• draw, set up and interpret circuit diagrams and use symbols for electrical 
components 

• explain the connection of cells and bulbs in series and parallel 

• predict and measure, using an ammeter, electrical current at different positions 
in series and parallel circuits  

• distinguish between static electricity and electrical current 
5.3 Potential difference 

and electrical energy 
• understand that current is made to flow 

around a closed circuit by the difference 
in electric potential between the poles of a 
cell, a source of chemical energy which 
can be used to produce electrical energy 

• outline that electrical current requires a source and discuss that a cell is a 
source of chemical energy which can be used to produce electrical energy and 
identify the positive and negative terminals of a cell 

• outline that electrical current is the flow of charges, current will only flow in a 
closed circuit and the current is made to flow around a circuit by the difference 
in electric potential between the poles of a cell  

• explain that potential difference is measured in volts [V] and measured across 
an electrical component in a circuit using a voltmeter 

• recall that electricity is a source of energy that is easily converted into other 
forms of energy (cross reference to 2.4) 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 
• explain and use a circuit board to show how electrical energy can be converted 

into heat and light 

• use a fuse wire to show the heating effect of an electrical current 

• demonstrate and discuss the generation of electricity from other forms of 
energy such as chemical (cells and coal), solar, potential (hydroelectric) and 
kinetic (wind and water) energy  

5.4 Resistance • know the basic concept of resistance • explain that resistance is opposition to current flow, is measured in Ohms 
using an ohmmeter 

• explain the resistance in circuits using different numbers of resistors or bulbs 
in series and parallel 

• explain the effect on the resistance of a wire if: 

• the length is increased 

• the diameter is increased 

• the temperature is increased 

• explain how a rheostat is used to vary resistance and current 

• identify examples of the everyday use of rheostats, such as in volume controls 
in radios and light dimmers 

5.5 Electrical circuits 
(cells and resistors, 
bulbs in series and 
parallel) 

• know how to construct circuits and draw 
the circuit symbols and understand the 
effects on current and potential difference 
when bulbs, resistors and cells are 
connected in series and parallel 

• identify and construct circuits and draw the circuit symbols, measure and 
calculate current, resistance and potential difference at any place in a circuit 
and explain effects on and magnitude of current, resistance and potential 
difference when bulbs (or resistors) and cells are connected in series and 
parallel 
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The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 5 Electricity and Magnetism Practical activities, approaches or demonstrations: 
5.1/2 Charge, static electricity and electrical 

current 
• given the diagram of a simple circuit be able to set it up and draw the circuit diagram of a given simple circuit 

• investigate and measure the current in circuits using different numbers of cells and bulbs in series and parallel 

• measure the current in a circuit containing a resistor, using 1, 2 and 3 cells in series 

• measure the current at different points around a circuit (the current is the same at all positions around a series 
circuit) 

• measure the current in different branches of a parallel circuit (the sum of the current in the different branches 
of a parallel circuit is equal to the total current drawn from the cell(s)) 

5.3 Potential difference and electrical 
energy 

• use a circuit board to show how electrical energy can be converted into heat and light 

• use a fuse wire to show the heating effect of an electrical current 

• investigate and measure the voltage in circuits using different numbers of cells and bulbs in series and parallel: 

• the voltmeter reading across a bulb for the same circuit using 1, 2 and 3 cells respectively (increasing the 
number of cells in series in a circuit increases the current flowing around the circuit and increases potential 
difference across components in the circuit) 

• the voltmeter readings across all bulbs in a series circuit (show that the sum of these is equal to the 
voltmeter reading across the whole circuit) 

• the voltmeter reading across a bulb when connecting different numbers of cells in series and parallel 
5.4 Resistance • investigate and measure the resistance in circuits using different numbers of resistors or bulbs in series and 

parallel 

• investigate and measure the resistance of a wire when: 

• the length is increased 

• the diameter is increased 

• the temperature is increased 

• investigate the effect of a rheostat in series with bulbs in a circuit 
5.5 Electrical circuits (cells and resistors, 

bulbs in series and parallel) 
• construct a circuit using a cell, conductor wires, a switch, a bulb and meters 

• discover what open and closed circuits are, the current convention as well as the function and use of 
conductors, resistors and insulators by using a circuit board (current direction - from positive to negative 
terminal) 

• investigate how electrical energy can be converted into heat and light 

• investigate the use of a fuse wire to show the heating effect of an electrical current 



JSC Physical Science Syllabus, NIED 2010 36

• demonstrate how to connect electrical components in series and parallel and how to connect voltmeters and 
ammeters in a circuit (NOTE: voltmeter is always in parallel) 

• investigate and measure the magnitude of the current in different parts of a circuit when: 

• cells are connected in series and parallel 

• bulbs and resistors are connected in series and parallel 

• investigate and measure magnitude of the potential difference in different parts of a circuit when: 

• cells are connected in series and parallel 

• bulbs and resistors are connected in series and parallel 

• given the diagram of a simple circuit be able to set it up, and draw the circuit diagram of a given simple circuit 

• investigate and measure the current in circuits using different numbers of cells and bulbs in series and parallel: 

• measure the current in a circuit containing a resistor, using 1, 2 and 3 cells in series 

• measure the current at different points around a circuit (the current is the same at all positions around a 
series circuit) 

• measure the current in different branches of a parallel circuit (the sum of the current in the different 
branches of a parallel circuit is equal to the total current drawn from the cell(s)) 
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10.3 Grade 10 Learning Content 
 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 1 Experimental 
Techniques 

This topic is a revision to some of the basic scientific skills as introduced in Grades 8 and 9. The skills in this topic should not be 
taught in isolation as they form an integral part of the other topics. 

1.1 Estimating, 
measuring, observing 
and handling 
information 

• know how to use instruments and 
apparatus and know how to observe and 
take readings  

• make observations accurately; use appropriate techniques; handle 
apparatus/material competently and have due regard to safety 

• investigate ways to measure very short time intervals 

1.2 Recording and 
presenting results 

• know how to record the results of 
experimental investigations  

• locate, select and organise information from a variety of sources 

• record results of experimental investigations in a logical manner (tables or 
graphs) and explain the importance of units and recording results of 
experimental investigations 

• present results of an investigation in tables, heading each column with the 
name of the physical quantity and the appropriate unit (e.g. time /s) 

1.3 Evaluation and 
reasoned explanation 
of results 

• understand the importance of 
communicating results to other people, 
both scientists and non-scientists (the use 
of ICT can be incorporated in this 
objective) 

• explain the importance of a zero reading or the use of a control 

• handle and process experimental observations and data, including dealing with 
anomalous or inconsistent results 

• evaluate presented results or experimental data by applying scientific 
knowledge and interpret and draw appropriate conclusions from practical 
observations and data  

• analyse anomalous or inconsistent results, discuss trends in results, identify 
sources of error and suggest possible preventive measures 

 

The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 1 Experimental Techniques Practical activities, approaches or demonstrations: 
1.1 Estimating, measuring, observing and 

handling information 
• make observations, make estimates and record measurements of the: 

• processes of expansion, compressibility and diffusion in solids, liquids and gases (cross reference to 2.1) 

• phase changes (cross reference to 2.1) 

• nature and properties of elements in groups, showing a general trend in properties (cross reference to 2.6) 

• classification of materials into categories and identify common physical properties (cross reference to 
3.1.1) 
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• heat insulating, packaging, electrical conductivity, transport and textiles (cross reference to 3.1.2) 

• different building materials used in the local environment (cross reference to 3.3.1) 

• impact on the environment by the use of soaps and detergents (biodegradable and non-biodegradable 
material) (cross reference to 3.3.3) 

• properties of acids, bases, metals and non-metals (cross reference to 4.2) 

• pollution of water and air (cross reference to 4.4) 

• investigate ways to measure very short time intervals, e.g. using two stop watches (cross reference to 5.1) 
1.2 Recording and presenting results • record and present results of experimental investigations such as: 

• the use of different building materials for the same purpose (cross reference to 3.3.1) 

• the insulating properties of different roofing materials (cross reference to 3.3.2) 

• soft and hard water form a lather with soap (cross reference to 4.7) 

• the measurement of variables in electrical circuits studied in earlier years involving cells and bulbs and/or 
resistors in series and in parallel (cross reference to 6.4 & 6.5) 

1.3 Evaluation and reasoned explanation of 
results 

• evaluate presented results or experimental data in 1.2 to: 

• analyse anomalous or inconsistent results 

• make interpretations 

• identify sources of error in results 

• suggest possible preventive measures 
 

THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

Topic 2 Matter   

2.1 The kinetic particle 
theory of matter 
(Revision from 
Grades 8 and 9) 

• understand the differences between 
phases in terms of differences in the 
behaviour and arrangement of particles 

• explain and analyse by means of the kinetic particle theory of matter the 
processes of expansion, compressibility and diffusion in solids, liquids and 
gases 

• compare the differences between phases in terms of differences in the 
behaviour and arrangement of particles  

• interpret the change from one phase of matter to another which involves an 
energy change (heat energy is either given out or taken in) and deduce why the 
temperature of matter will be constant during a phase change 

2.1.1 The behaviour of 
gases (Revision from 
Grade 9) 

• understand from the kinetic particle 
theory of matter the behaviour of gases 
from phenomena such as gas pressure 

• interpret, using the kinetic particle theory of matter, the behaviour of gases 
from phenomena such as gas pressure 

• interpret qualitatively the relationship between volume and pressure of a gas  
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

2.2 Building blocks of 
matter 

  

2.2.1 Atoms, elements, 
compounds and 
molecules (Revision 
from Grade 9) 

• understand atoms, elements, mixtures, 
compounds and molecules 

• explain that atoms combine to form molecules and crystals/compounds, which 
are the building blocks of all material (an extension of the particle model) and 
distinguish between atoms, elements, mixtures and compounds (NOTE: the 
term “molecule” will be used only for covalent bonds - cross reference to 
2.7.1) 

2.3 The structure of the 
atom (Revision from 
Grades 8 and 9) 

• know the development of the atomic 
model leading to the understanding of the 
atomic structure within the Periodic Table 

 

• outline the development of the atomic model (up to Bohr's model) 

• draw the Bohr structure of the first 20 elements and analyse their structures in 
terms of: 

− atomic and mass (nucleon) numbers 

− electronic structures (electrons orbiting the nucleus and their 
arrangement) 

− the relative charges and masses of the protons, neutrons and electrons 

− the relationship between group number of the Periodic Table and 
number of electrons in the outer shell 

− the relationship between period number of the Periodic Table and 
number of shells in atoms 

2.4 Isotopes • understand isotopes and radioactive 
isotopes and give examples of isotopes of 
the elements carbon, hydrogen, helium, 
chlorine and uranium 

• outline radioactive decay as the emission of radioactive particles (no need to 
identify particles) from unstable nuclei to make the nuclei more stable 

• discuss isotopes and radioactive isotopes and give examples of isotopes of the 
elements carbon, hydrogen, iodine, chlorine and uranium 

• relate isotopes to nucleon numbers of atoms of the same element 

• outline that radioactive isotopes are used in medicine (e.g. in cancer 
treatment), power generation, carbon dating (e.g. in fossils) and research, but 
that there are dangers of radioactivity such as radioactive wastes 

2.5 Periodic Table 
(Revision from Grade 
9) 

• understand the Periodic Table as a 
classification of elements according to 
their properties  

 

NOTE: Grade 10 learners should have access 
to a Periodic Table in all teaching 
and assessment activities 

• interpret the Periodic Table as a method of classifying elements according to 
their properties (metallic and non-metallic, groups and periods) 

• deduce the formula of compounds and molecules (including compound 
ions like sulphates, nitrates and (hydrogen) carbonates) 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

2.6 Group properties • know the nature, properties and uses of 
the elements in the groups of the Periodic 
Table 

• deduce and/or describe properties and trends in groups (when given data about 
the elements concerned) 

• melting point, density and reaction with water 

• colour, reactivity and phase state  

• structures and associated uses of the groups’ compounds 

− Group IV elements (carbon and silicon) and their relative high 
melting point 

− Group VII (chlorine, bromine and iodine) as a collection of diatomic 
non-metals showing a trend in colour, reactivity and phase state 

− Group I and II (lithium, sodium and potassium) as a collection of 
relatively soft metals showing a trend in melting point, density and 
reaction with water to form soluble hydroxide with water and which 
cannot be precipitated (cross reference to 4.2) 

• describe transition elements as a collection of metals having high densities, 
high melting points, and forming coloured compounds 

• describe properties of noble gases as being unreactive and describe the use of 
the noble gases in providing an inert atmosphere (argon in lamps and helium 
for filling weather balloons) 

2.7 Bonding   
2.7.1 Covalent bonding • understand and know how to illustrate 

covalent bonding as the sharing of 
electrons when atoms bind  

 
NOTE: See Grade 8 Syllabus 

• explain covalent bonding as the sharing of electrons when atoms bind and 
explain diatomic molecules 

• sketch (using Bohr’s model) simple molecules to illustrate covalent bonding as 
the sharing of electrons when atoms bind 

2.7.2 Ionic bonding / 
electrovalent bonds 

• understand and know how to illustrate 
ionic bonding, as the attraction between 
positive and negative ions after electrons 
have been transferred between atoms 

 
 

NOTE: See Grade 9 Syllabus 

• outline ionic bonding as a transfer of electrons from one atom to another to 
form positive and negative ions which attract each other and predict the 
positive and negative charges of ions (in terms of attained noble gas electronic 
structures – cross reference to 2.5) 

• relate the electronic structure of cations and anions to ionic bonding as the 
attraction between positive and negative ions 

• see nitrate, carbonate and sulphate as compound anions bonding like 
elements in groups 6 and 7 

• see ammonium as a compound cation bonding like metals in Group I 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 
• write formulas of ionic compounds (including nitrates, carbonates, sulphates 

and ammonium) 
2.7.3 Metallic bonding • understand metallic bonding as a unique 

type of bonding 
• describe metallic bonding as an arrangement of positive metal ions with 

delocalised electrons (“sea of electrons”) originating from the outer shell 
electrons of the metal atoms 

2.8 Relationship among 
the Periodic Table, 
bonding and 
balancing equations 

• understand the Periodic Table as an 
arrangement of elements in Periods and 
Groups according to their atomic structure 
and atomic number 

• understand trends in electron and atomic 
structure of elements in Periods and in 
Groups on the Periodic Table 

• understand that the properties of elements 
are determined by their electron structure 
(especially the outer electron structure) 

• understand that elements with similar 
outer electron structures have similar 
properties (e.g. metals, non-metals, noble 
gasses) 

• understand the relationship between the 
Periodic Table and atomic structure, 
understand the relationships between 
group number of the Periodic Table and 
number of electrons in the outer shell and 
the relationship between the period and 
the total number of shells 

• know how to write word equations and 
balance simple equations 

• describe the changes that occur in the electron structure of elements in a period 
and relate that to the changes in the characteristics and properties of the 
elements in the period 

• describe the electron structure, especially the outer electron structure, of 
elements of a group on the Periodic Table and use the information to explain 
the similarity in characteristics and properties of elements in a group 

• describe the relationship between group number of the Periodic Table and 
number of electrons in the outer shell  

• explain how in each material the bonding type relates to properties of a 
substance (cross reference to Topic 3 Materials) and identify the type of 
bonding in different materials according to properties such as malleability, 
boiling point and melting point 

• distinguish between covalent, ionic and metallic bonding as different types of 
bonding and relate bonding to position (group) of elements in the Periodic 
Table 

• write word and balanced equations for the chemical reactions studied in 
Grades 8, 9 and 10 
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The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 2 Matter Practical activities, approaches or demonstrations: 
2.1 The kinetic particle theory of matter  • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.1.1 The behaviour of gases  • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.2 Building blocks of matter • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.2.1 Atoms, elements, compounds and 

molecules 
• no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 

2.3 The structure of the atom  • the build-up of electrons in ‘shells’ by using the Bohr diagram method  
2.4 Isotopes • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.5 Periodic Table  • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.6 Group properties • investigate how Group I and II metals form soluble hydroxide with water and cannot be precipitated (NOTE: 

sodium and potassium should only be used in demonstrations with the necessary safety precautions) (cross 
reference to 4.2 Acids, bases and metals) 

2.7 Bonding • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.7.1 Covalent bonding • build simple models from local materials 
2.7.2 Ionic bonding / electrovalent bonds • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.7.3 Metallic bonding • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
2.8 Relationship among the Periodic Table, 

bonding and balancing equations 
• no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 

 

THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

Topic 3 Materials   

3.1 Types and uses of 
materials 

  

3.1.1 Types of materials • know the differences between materials 
such as wood, metals, glasses, ceramics, 
concrete, plastics and fibres and realise 
that some materials occur naturally and 
others are synthetic 

• classify materials into categories such as wood, metals, glasses, ceramics, 
concrete, plastics and fibres, identify examples of these materials in the local 
environment and distinguish between materials that occur naturally and those 
that are synthetic 

• describe experiments to identify common physical properties of each category 
(hardness, tensile strength, compressive strength, elasticity, conductivity of 
heat and the electrical current) 

3.1.2 Metals • know that most metals occur combined 
with other elements in compounds known 

• outline that most metals occur combined with other elements in compounds 
known as ores, identify ores of copper, zinc, uranium and tin as important ores 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

as ores and know the methods of 
extraction of aluminium (electrolysis), 
copper, zinc and iron (reduction with 
carbon)  

 

that occur in Namibia and name the uses of the metals extracted from the ores 
mined 

• describe the methods of extraction of aluminium (electrolysis), copper, zinc 
and iron (reduction with carbon) and explain how the method of extraction of a 
metal from its ore depends on the position of the metal in the reactivity series 

• describe the production of steel using an electric arc furnace and deduce that 
the properties and uses of steel depend on the amount of carbon or other 
elements in it 

• explain that alloys are mixtures of metals and that the properties of metals can 
be changed, often to make them more useful 

• describe the reaction of acid with metal and carry out a test for the hydrogen 
evolved (cross reference to 4.2) 

3.1.3 Uses of materials 
 

• know uses of the materials listed in 3.1.1 
in the home 

• analyse and deduce uses of the materials listed in 3.1.1 in the home, for 
building, for heat insulating, packaging, electrical conductivity, transport and 
textiles 

3.2 Structure and 
properties of 
materials 

• understand that polymers and giant 
covalent structures are types of covalent 
compounds and understand the 
relationship of the properties of some 
materials to their molecular structure and 
bonding 

• describe polymers (e.g. polythene) and giant covalent structures as types of 
covalent compounds and relate the properties of some materials to their 
molecular structure and bonding 

• deduce the way in which properties of the following materials depend on their 
molecular structure and bonding: metals; concrete and glass as ionic 
compounds; cellulose as a natural polymer in wood; and polythene, nylon, 
polyurethane and melamine as examples of synthetic polymers 

• draw and sketch the simplified generalised structures of polymers showing 
cross linking between chains where appropriate 

• draw and sketch the generalised structure of a typical metal (cross reference to 
2.7.3) 
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THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

3.3 Examples of 
materials 

  

3.3.1 Building materials • know that a building is made of a number 
of different materials: bricks (mud or 
ceramic), concrete, wood, metal, thatch 
and glass 

• understand how the use of materials 
depends on their properties 

• observe, classify and then explain the use of different building materials used 
in the local environment: bricks (mud or ceramic), concrete, wood, metal, 
thatch and glass and study how their use depends on the properties of the 
materials 

• describe how the compressive and tensile strength of building materials such 
as concrete, wood and bricks depends on the molecular structure and type of 
bonding in the materials 

• explain the insulating properties of different roofing materials 
• explain how concrete is made using cement, crushed stones and sand by 

adding water and study how cement is made from clay and limestone  
• suggest the use of different building materials for the same purpose (for walls 

and roofing) and compare (including costs) different building materials used 
for the same purpose (mud bricks, ceramic bricks and concrete for walls or 
thatch and corrugated iron for roofing) 

3.3.2 Fibres • know natural and synthetic fibres are 
polymers  

• understand that the molecular structure of 
fibre polymers can determine the 
properties of the fabric 

• classify fibre polymers as natural or synthetic, give examples of both and 
observe the different fibres used in the home 

• outline that fibres are made into fabrics and that fabrics have properties which 
are useful to us, including strength, stretch, insulation, ability to absorb 
moisture and to dry quickly 

• predict and describe properties and trends in the insulating properties for 
different fabrics (this depends on their ability to trap air), their water retention 
properties, their strength and stretch and design, and carry out an experiment to 
investigate the above properties 

3.3.3 Cleaning materials • understand how the properties of soaps 
and detergents are related to their 
generalised molecular structures and 
understand their impact on the 
environment 

 

• outline and sketch the generalised structure of a soap or detergent, relate the 
structure to an oil droplet being soluble in water, and identify common 
cleaning materials such as soaps or detergents  

• outline the preparation of soap from an alkali and a fat or oil and test the 
effectiveness of different soaps or detergents 

• interpret the meanings of the terms biodegradable and non-biodegradable in 
relation of the impact on the environment and outline the advantages and 
disadvantages of the use of soaps and detergents 

The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
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Topic 3 Materials  Practical activities, approaches or demonstrations: 
3.1 Types and uses of materials • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
3.1.1 Types of materials • design and conduct experiments to identify common physical properties such as: hardness, tensile strength, 

compressive strength, elasticity, conductivity of heat and electrical current 
3.1.2 Metals • investigate the reaction of acid with metal and carry out a test for the hydrogen evolved (cross reference to 

4.2) 
3.1.3 Uses of materials • carry out surveys in the local environment to identify the uses of different materials 
3.2 Structure and properties of materials • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
3.3 Examples of materials • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
3.3.1 Building materials • design and carry out an experiment to investigate the compressive and tensile strength of different building 

materials 

• design and carry out an experiment to investigate the insulating properties of different roofing materials 
3.3.2 Fibres • investigate the insulating and water retention properties of different fabrics and the strength of different fibres 
3.3.3 Cleaning materials • prepare a sample of soap from an alkali and a fat or oil 

 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 4 Environmental 
chemistry  

  

4.1 Chemical and 
physical changes 
(Revision from 
Grades 8 and 9) 

• recall the distinction between chemical 
and physical changes and that chemical 
reactions involve a change in energy 

• distinguish between chemical and physical changes 

• recall that chemical reactions involve a change in energy 

• recall combustion, decomposition and synthesis reactions 

4.2 Acids and alkalis 
(bases) (Revision 
from Grade 9) 

• understand that the pH scale from 0 to 14 
is a measure of acid and alkali strength 
and be able to relate the pH of strong and 
weak acids and alkalis and the pH of pure 
water 

• know the reactions between an acid and a 
metal and carry out a test for the hydrogen 
evolved 

• compare the properties of acids and alkalis (bases that are soluble in water) 
such as the effect on indicators such as litmus and universal indicator (liquid or 
paper) 

• recall from earlier years the properties of metals and non-metals (including 
their compounds, e.g. oxides and hydroxides) and of acids and bases 

• measure the pH of a variety of solutions, place them on a pH scale and classify 
them as strong or weak acids, alkalis or neutral 

• distinguish between weak alkalis such as soap water and lime water and strong 
alkalis such as sodium hydroxide, using universal indicator and by referring to 
the pH scale 

• distinguish between weak acids such as acetic acid or vinegar and strong acids, 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

such as hydrochloric and sulphuric acids, using universal indicator and by 
referring to the pH scale 

• investigate the reaction of an acid and a metal and carry out a test for the 
hydrogen evolved 

• write down word and balanced equations for the reactions involving acids and 
bases 

4.3 Neutralisation • understand neutralisation as a reaction 
between bases and acids 

• know the reactions between: 

• metal oxides, metal hydroxides and 
acids and test any gas released 

• metal carbonates and acids and test 
any gas released 

• relate the reaction of a base and an acid to neutralisation and describe 
neutralisation as one method of preparing salts, e.g. table salt 

• suggest the preparation of examples of well known salts (such as copper 
sulphate or table salt) by a neutralisation reaction, observe with a magnifying 
glass the crystals of the salt formed after crystallisation, investigate the 
reactions between metal oxides, metal hydroxides and acids and test for the gas 
evolved 

• investigate the reactions between metal carbonates and acids and test for the 
carbon dioxide evolved 

• write down word and balanced equations for the neutralisation reactions: 

• reactions between metal (Group I and II) oxides and acid 

• reactions between metal (Group I and II) hydroxide and acid 

• reaction between an acid and a carbonate  
4.4 The air around us • know the composition of air and know the 

laboratory tests and preparation of carbon 
dioxide, oxygen and hydrogen  

• know combustion reactions and the 
products of combustion 

• interpret the composition of air with special reference to the high concentration 
of nitrogen and that combustion involves reaction with oxygen in the air  

• explain that the combustion of fuels containing carbon produces carbon 
dioxide and carbon monoxide 

• suggest how to obtain samples of and test for carbon dioxide, oxygen and 
hydrogen in the laboratory  

4.5 The commercial 
preparation and uses 
of gases 

• know the commercial preparation and 
uses of oxygen, nitrogen and carbon 
dioxide 

• describe the commercial preparation of oxygen, nitrogen and carbon dioxide 

• describe the industrial process of converting nitrogen to ammonia and nitrates 

• discuss the uses of: 

• oxygen in hospitals, for welding and making of steel 

• carbon dioxide as “dry ice”, in soda water, baking soda, fire extinguishers 
and as a cooling agent 

• nitrogen in fertilisers for agriculture 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

4.6 Pollution of the air • know the formation of carbon monoxide 
and its dangers to humans 

• understand that non-metal oxides are 
acidic oxides which form acid rain, which 
in turn can have a serious impact on the 
environment 

• investigate and describe the pollution of air by gases such as carbon monoxide, 
carbon dioxide, sulphur dioxide and nitrogen oxides, caused when substances 
burn 

• explain the incomplete combustion of carbon to form carbon monoxide as a 
particular problem in confined spaces and its dangers to humans 

• describe sulphur dioxide and nitrogen oxides as acidic oxides which combine 
with water in the air to form acid rain and outline the consequences of acid rain 
for the environment (cross reference to 4.2 & 3.1.2) 

• describe the main pollutants resulting from vehicle exhausts: unburned 
hydrocarbons, carbon monoxide, nitrogen oxides and lead compounds 

• discuss the dangers of lead pollution and the use of lead-free petrol as one 
measure to reduce the pollution of the air, and describe the use of catalysts in 
the exhaust systems of vehicles to reduce the emission of these harmful gases 

• investigate the pollution of air by solid particles, such as smoke and dust (refer 
to mica dust in Namibia), examine data of the emission of gases causing 
pollution of the air in both industrial and developing countries and identify the 
causes of air pollution in your area 

4.7 Water • know the distribution and availability of 
water in Namibia, such as in dams, 
underground rivers and lakes, and discuss 
its effective utilisation 

• appreciate the need to save water 

• know a test for the presence of  water and 
the most important physical and chemical 
properties of water 

• understand what causes hard and soft 
water and how their properties differ 

• outline the distribution and availability of water in Namibia, such as in dams, 
underground rivers and lakes, and discuss the economical and effective 
utilisation of water in Namibia 

• suggest a test for the presence of water  

• chemical test (using anhydrous copper sulphate and relate this test to the 
alternative test using cobalt (II) chloride, as mentioned in the Life Science 
syllabus) 

• physical test (using physical properties of water such as melting and 
boiling points and density) 

• determine the density of water and ice (do an experiment to calculate the 
density of ice) 

• describe the unusual expansion of water when the temperature drops from 4ºC 
to 0ºC and examine the practical implications of this phenomenon and its 
importance for the survival of aquatic animals and plants 

• evaluate soft and hard water in terms of the ease with which they form a lather 
with soap and explain how lather is formed (define scum as a product of soap 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

and the calcium and magnesium salts in water) 

• identify hard water as containing dissolved salts of calcium and magnesium  

• distinguish between temporary and permanent hardness of water to 
establish that temporary hard water is caused by the presence of calcium 
and/or magnesium hydrogen carbonate 

• suggest the softening of temporary hard water by boiling and the formation 
of ‘scale’ in hot water kettles and geysers  

• describe the removal of scale from a kettle by reaction with dilute acid 

• analyse the water consumption of your family and your area due to spillage, 
leaking water pipes and taps 

 
The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 4 Environmental chemistry  Practical activities, approaches or demonstrations: 
4.1 Chemical and physical changes  • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
4.2 Acids and alkalis (bases) • measure the pH of a variety of solutions, place them on a pH scale and classify them as strong or weak acids 

or alkalis 
4.3 Neutralisation • investigate the reactions between metal oxides, metal hydroxides and acids and test any gas released 

• investigate the reactions between metal carbonates and acids and test any gas released 
4.4 The air around us • obtain samples of carbon dioxide, oxygen and hydrogen in the laboratory  

• tests for of carbon dioxide, oxygen and hydrogen in the laboratory 
4.5 The commercial preparation and uses 

of gases 
• no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 

4.6 Pollution of the air • investigate the pollution of air by: 

• gases such as carbon monoxide, carbon dioxide, sulphur dioxide and nitrogen oxides, caused when 
substances burn 

• solid particles, such as smoke and dust (refer to mica dust in Namibia) 
4.7 Water • analyse the water consumption of your family and your area due to spillage, leaking water pipes and taps 

• investigate the physical properties of water, such as melting and boiling points and density 

• carry out the chemical test for the presence of  water using anhydrous copper sulphate and relate this test to the 
alternative test using cobalt (II) chloride, as mentioned in the Life Science syllabus 
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• test the hardness of water by mixing soap solutions with a variety of salt solutions, including solutions of 
calcium and magnesium salts to show that lathers are not easily formed with these solutions 

• demonstrate the forming of scum by soap in hard water and understand how it is formed 

• determine by experiments that temporary hardness can be removed by boiling the water and understand the 
cause of temporary hard water 

• investigate the removal of scale from kettles and pots 

• do an experiment to calculate the density of ice 

 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 5 Mechanics – 
Work , energy 
and power 

  

5.1 Speed and velocity  • know the concepts of velocity and speed  

• know, in the context of 5.3, why velocity 
and speed are different 

• explain velocity as the rate of change of displacement with time, and speed as 
the rate of change of distance with time (without referring to vectors) 

• explain the following in the context of 5.3: 

• distance as the physical distance moved (without considering direction) 

• displacement as the distance moved in a particular direction 

• speed as the rate of change of distance with time  

• calculate velocity in simple everyday examples (e.g. velocity of a car [km/h] or 
velocity of the athlete [m/s] in a race) 

• use a stopwatch to determine average time of distance/displacement travelled 
to determine velocity (cross reference to 1.1) 

5.2 Mass and weight • understand the difference between mass 
and weight 

• investigate that an object’s mass can be determined due to its weight 
(comparing the effect of using a balance or spring), describe the mass of a 
body as the number of particles building up matter and calculate the weight of 
a body from its mass 

• explain inertia as mass having the property which ‘resists’ change in motion 
and relate the importance of wearing seat belts with reference to inertia 

• relate weight to the force due to gravitational attraction and explain Earth’s 
gravitational field strength [g] as a constant of gravitational force of 10 N on 1 
kg of mass (10 N/kg) on or near the surface of the Earth 

5.3 Effects of forces 
(Revision from Grade 

• know the concept and effect of force 

• recall from earlier work the existence of 

• outline that a force may produce a change in size, shape or velocity of a body 
and describe the ways in which a force may change the motion of a body 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

9) forces in nature and everyday life and 
know that they are measured in newtons  

(forces are measured in newtons) 

• identify in everyday life: 

• different forces (e.g. contact, non-contact, gravitational) 

• the agent applying the force 

• the object the force is applied to 
5.4  Friction (Revision 

from Grade 8) 
• understand the effect of friction on objects 

and how friction depends on the surfaces  
• relate the effect of friction on objects and how friction depends on the surfaces 

• examine how to reduce friction and discuss the advantages and disadvantages 
of friction in everyday life 

5.5 Pressure (Revision 
from Grade 9) 

• understand pressure as the relationship 
between force and the area the force acts 
on 

• recognise and calculate pressure as the force that is exerted per area [
A
Fp = ]  

(unit of pressure: pascal [Pa] = 1 N/m 2 - due to the smallness of the unit pascal 
the unit kilopascals [kPa] will be used) 

• interpret the relationship between force and area: explain, for example, what 
happens to the pressure when either the force or the area is changed 

5.6 Work, energy and 
power 

• know that work is done when a force is 
applied over a distance  

• know that energy is the ability to do work 
and that the joule is the unit of both work 
and energy 

• explain that energy is the ability to do work and that the joule [J] is the unit of 
both work and energy 

• relate work done as the force that is applied over a distance (where the force 
and movement must be in the same direction) and use the formula to calculate 
work [ dFW ×= ] 

• relate power as the amount of work done per unit time (power is measured in 

watt) and use the formula 
t

WP =  to calculate the power output in everyday 

applications  
5.7 Making work easier: 

levers, gears and 
simple machines 

• understand and appreciate that levers, 
gears and pulleys are used for making 
work easier 

 

• explain how pulleys and gears change the 
direction of the effort (or reduce the 
effort) 

• identify examples and use of levers, gears and pulleys and explain how they 
are used for making the effort easier (NOTE: the work stays the same but the 
force required becomes less) 

 

• identify the fulcrum, effort and load when using a lever 

• explain how pulleys change the direction of the effort or reduce the effort 
needed and explain the ratios of force, effort and speed in gears and pulleys by 
calculating these ratios if the number of teeth in the gear are given and vice 
versa 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

5.8 Energy • recognise that energy is transferred when 
work is done, energy is work done and 
vice versa 

• analyse energy conversions in everyday life when work is done 

5.8.1 Energy conversions 
and its conservation 

• understand the law of conservation of 
energy 

 

• recognise that energy can only be changed from one kind to another, but 
cannot be destroyed nor created, and recognise that, in all the examples 
studied, energy is conserved 

• describe what is meant by conservation of energy, investigate examples of 
energy being transferred in everyday life and draw flow diagrams to 
demonstrate what happens to energy that is converted by machines, including 
the human body 

• explain and calculate the efficiency in the transfer of energy in machines and 
explain that the transfer of heat and sound energy affects the efficiency of 
machines (simple calculations may be required) 

• identify and describe processes by which energy is converted from one form to 
another, including reference to 

(i) chemical/fuel energy  
(ii) energy from water (hydroelectric energy, waves, tides) 
(iii) geothermal energy 
(iv) nuclear energy  
(v) solar energy (solar panels) 
(vi) wind energy 

• investigate and explain how energy from the sun can be harnessed (used in 
greenhouses, solar ovens and stored in solar panels) 

5.8.2 Sources of energy • know renewable and non-renewable 
sources of energy and their advantages 
and disadvantages 

• distinguish between and compare the advantages and disadvantages of 
renewable energy sources and non-renewable sources (hydroelectricity and 
wind energy as useful renewable energy sources in comparison to non-
renewable sources such as oil and coal) 

• evaluate the use of renewable energy sources such as: 

• hydroelectricity and wind energy for electricity generation or water 
pumping 

• solar energy for greenhouses 

• solar panels and solar cells 

• discuss radioactive isotopes as the source of nuclear energy, its conversion to 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

electrical energy and the problems associated with this process (see section 
2.4) (no nuclide formulas are required) 

 
The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 5 Mechanics – Work , energy and 

power 
Practical activities, approaches or demonstrations: 

5.1 Speed and velocity  • calculate velocity [v] in simple everyday examples (e.g. velocity of a car [km/h] or velocity of an athlete [m/s] 
in a race) 

• use a stopwatch to determine average time of distance/displacement travelled to determine velocity (cross 
reference to Topic 1) 

5.2 Mass and weight • investigate to determine mass due to the weight of an object (comparing the effect of using a balance or 
spring) 

• investigate the effects of inertia in 
• pulling a spring balance  
• pulling a plug out of water 
• catching a ball 
• crumbling zone of cars 

5.3 Effects of forces  • investigate a force that may produce a change in size, shape or velocity (speed and direction) of a body 
• investigate the effects of force in 

• pulling a string 
• kicking a ball 
• pulling a rubber band 

5.4 Friction  • investigate pulling different objects on different sides (e.g. bricks) across different types of surfaces (e.g. desk, 
floor) 

• investigate reduction of friction using straws, oil and ball bearings 
5.5 Pressure  • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
5.6 Work, energy and power • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
5.7 Making work easier: levers, gears and 

simple machines 
• no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 

5.8 Energy • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
5.8.1 Energy conversions and its 

conservation 
• build a solar cooker or solar oven (suggested project) ( NOTE: please observe all necessary safety precautions) 
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5.8.2 Sources of energy • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 6 Electricity and 
magnetism  

 • recall from earlier work the properties of magnets and the nature of magnetic 
forces and fields 

• recall from earlier work charge and static electricity 
6.1 Current (Revision 

from Grade 9) 
• know the basic concepts of charge and 

current 
• explain charge by the imbalance of electrons and protons, that electrical 

current is determined by the flow of charges and is measured in amperes [A] 
using an ammeter 

• explain that current can be calculated as the number of charges per time 

[
t
QI = ] and measure the current at any point in an electrical circuit using a 

ammeter  

• distinguish between electron and conventional currents 

• distinguish between direct and alternating currents 
6.2 Voltage (Revision 

from Grade 9) 
• know the basic concepts of electric 

potential 
• relate electric potential to the ability to drive charge around a complete circuit 

and explain that potential difference: 
• is measured in volts [V] 
• is measured across an electrical component in a circuit using a voltmeter 

• can be calculated by the energy per charge [
Q
EV = ] 

• is the same as voltage, both are measured in volts and all three share the 
abbreviation “V” 

• outline that current is made to flow around a circuit by the difference in 
electric potential between the poles of a cell and recognise that increasing the 
number of cells in series in a circuit increases the current flowing around the 
circuit and increases the potential difference across components in the circuit 

• measure the potential difference across an electrical component in a circuit 
using a voltmeter and investigate the 
• potential difference across individual components in a circuit 
• potential difference across the whole circuit (the sum of the difference in 

potential across individual components) 
6.3 Resistance • know and understand the concept of • relate that resistance [R] is the opposition of a conductor to the flow of charges 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

resistance, how it is measured and 
calculated, its unit, how resistors can be 
connected in an electrical circuit and 
factors that influence the magnitude of the 
resistance of a resistor 

and is measured in ohms using an ohmmeter 
• describe an experiment to determine resistance using a voltmeter and an 

ammeter 
• relate qualitatively (without calculation) the  

• proportionality between resistance and length of a wire 
• inverse proportionality between resistance and cross-sectional area of a 

wire  
• relationship between resistance and the temperature of a wire  

• calculate the total resistance for a combination of resistors in a circuit (up to 3 
resistors in series or parallel) 

• set up, from circuit diagrams, electrical circuits studied in earlier years 
involving cells and bulbs and/or resistors in series and in parallel and be able 
to measure or calculate resistance between any two points 

6.4 Relationship between 
current and voltage in 
an electrical 
conductor (Ohm's 
Law) 

• understand the meaning of the terms 
electrical current, potential difference, 
resistance and Ohm's Law and use them 
in simple experiments and calculations 

• know how to measure and calculate 
current, voltage and resistance at any 
point or between any two points in a 
circuit 

• recall, interpret and analyse the relationship between current, resistance and 
voltage in electrical conductors and circuit diagrams involving cells and bulbs 
or resistors in series and in parallel  

• set up, from circuit diagrams, electrical circuits, draw circuit diagrams 
involving cells and bulbs or resistors in series and in parallel and be able to 
measure and calculate the: 
• current at any point in the circuits 
• potential difference between any two points 
• resistance between any two points 

• investigate the relationship between current and potential difference across 
various conductors (nichrome, copper, eureka wires and light bulbs) 

• interpret graphically and by calculation the relationship between current and 
voltage in an electrical conductor (Ohm's Law) 

• distinguish between ohmic and non-ohmic conductors and sketch the V/I 
characteristic graphs for  
• ohmic-conductors  
• non-ohmic conductors such as bulbs 

6.5 Electrical power • know power as the rate of doing work, the 
unit of power as the watt and interpret the 
watt value of bulbs and other electrical 
appliances 

• interpret power as the rate of doing work and the unit of power, watt [W], and 
explain that electrical power can be calculated by the product of the voltage 
and the current 

• investigate the voltage across and the current through terminals of different 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

 appliances in order to calculate their electrical power output and use the 
formula IVP ×= to calculate electrical power (do not measure in mains 
electrical circuits) 

• interpret the watt value of bulbs and other electrical appliances (the unit of 
work done or energy consumed is the kilowatt-hour [kWh]), calculate the 
energy consumed by different appliances in kilowatt-hours and calculate the 
cost of operating them for a certain time 

6.6 Electricity in the 
home 

• know the difference between mains 
electricity and electricity from batteries 
and between direct and alternating 
currents 

• know general terminology, conventions 
and use of electricity in and around the 
house 

• distinguish between mains electricity and electricity from batteries (cross 
reference to 6.1) 

• describe the uses of electrical energy and discuss how and why electrical 
energy should be conserved 

• outline the dangers of electricity caused by damaged insulation, 
overheating/overloading (multiple plugs on one socket) and damp conditions 
and suggest ways in which the use of electricity can be made safer using fuses, 
circuit breakers and earthing 

• discuss the importance of the earthing wire 
6.7 Magnetism (Revision 

from Grade 8) 
• understand magnetism, magnetic 

properties and uses of magnets 
• distinguish between ferrous and non-ferrous materials 

• state the properties of magnets, give an account of induced magnetism in terms 
of alignment of magnet units and explain the magnetic lines of force around a 
magnet 

• investigate and draw the pattern of field lines around a bar magnet and 
horseshoe magnet (using iron filings and plotting compass)  

• recognise that the Earth has bar magnet like properties and investigate that a 
magnet freely suspended will align itself with the Earth’s magnetic field 
(convention: the north-seeking pole will be termed the “north pole” of the 
magnet) 

6.8 Magnetic effect of an 
electrical current 

• know the magnetic effect of an electrical 
current in a straight conductor and a 
solenoid 

 

• know how to build electromagnets in 
loudspeakers and electric motors 

 

• investigate the magnetic effect of an electrical current in a straight conductor 
• investigate, sketch and compare the magnetic field around a bar magnet and a 

current carrying solenoid (both shape and direction of magnetic field lines are 
required) 

• describe how to build an electromagnet and outline its uses 
• investigate and explain the difference between the electromagnetic properties 

of iron and steel and predict the difference between a temporary and a 
permanent magnet 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

• know how electrical energy is generated 
and transmitted in Namibia and 
understand why this process requires the 
use of transformers 

• investigate the movement of a magnet into and out of a coil which produces an 
electrical current; investigate different appliances (loudspeakers and electric 
motors) to identify the magnets and current carrying conductors and to explain 
how they work 

• discuss the generation of electricity using a simple generator or dynamo 
• discuss how to make a simple electric motor and suggest how to convert an 

electric motor into a generator 
• study how electricity is generated and transmitted in Namibia and how this 

process requires the use of transformers 
• investigate the generation of electricity using a simple transformer, generator 

or dynamo (cross reference to 5.8.2 ) 
 

The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 6 Electricity and magnetism Practical activities, approaches or demonstrations: 
6.1 Current • measure the current at any point in an electrical circuit using an ammeter 
6.2 Voltage • measure the potential difference across an electrical component in a circuit using a voltmeter 

• investigate the potential difference across individual components in a circuit 
6.3 Resistance • measure or calculate resistance between any two points (total resistance for 3 resistors in series or in parallel) 

in a circuit 

• investigate the change of the resistance when the conductor: 

• length is increased 

• diameter is increased 

• temperature is increased 
6.4 Relationship between current and 

voltage in an electrical conductor 
(Ohm’s Law) 

• investigate ohmic and non-ohmic conductors (including nichrome, copper, eureka wires and light bulbs) 

• set up, from circuit diagrams, electrical circuits studied in earlier years involving cells and bulbs and/or 
resistors in series and in parallel, be able to measure or calculate current at any point in the circuit and the 
potential difference between any two points 

• investigate the relationship between current and voltage in an electrical conductor 
6.5 Electrical power • investigate the voltage across and the current through terminals of different appliances in order to calculate 

their electrical power output by using the formula IVP ×=  (do not measure in mains electrical circuits) 

6.6 Electricity in the home • carry out a survey to find out how electrical energy can be made safer in the school and home (optional) 
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• practice wiring a three point pin plug 
6.7 Magnetism • investigate and draw the pattern of field lines around a bar magnet and horseshoe magnet (using iron filings 

and plotting compass) 
6.8 Magnetic effect of an electrical current • investigate the magnetic effect of an electrical current in a straight conductor 

• investigate the magnetic field around a bar magnet and a current carrying solenoid 

• build an electromagnet  

• investigate the difference between the electromagnetic properties of iron and steel 

• investigate the difference between a temporary and a permanent magnet 

• make a simple electric motor 
 
THEMES AND TOPICS LEARNING OBJECTIVES 

Learners will: 
BASIC COMPETENCIES 
Learners should be able to: 

Topic 7 Waves, sound 
and light 

  

7.1 General wave 
properties 

• understand general wave properties • relate a pulse to a single disturbance, the regular repetition of pulse as the 
origin of a wave (transverse and longitudinal waves as two types of waves) and 
that waves transfer energy from one place to another 

• describe wave motion as illustrated by vibrations in ropes, springs and water 
and distinguish between longitudinal and transverse waves by means of simple 
diagrams 

• study the propagation (movement) of waves through different media, e.g. 
solids, liquids, gases and a vacuum, compare the speed of light and sound in 
different mediums and outline some of the practical consequences of the 
difference of the speed of sound and light in air, such as the observation that 
thunder always follows lightning 

• relate the frequency of a wave to the number of vibrations per second, Hertz 
[Hz], as the unit of frequency and describe wavelength and amplitude as 
properties of waves 

7.2 Sound • know the production and properties of 
sound by vibrating sources 

• know the relation between the frequency 
and the pitch of the sound, and between 
the amplitude and the loudness of the 
sound 

• describe the production of sound by vibrating sources, how sound moves 
through the air and how the ear receives sound waves 

• suggest the approximate range of audible frequencies for the human ear and 
discuss the effect of noise levels on human hearing 

• relate the frequency of vibration to the pitch of the sound and the amplitude of 
vibration to the loudness of the sound 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 
• design and conduct an experiment to show how sound is reflected and echoes 

are produced and discuss how humans and animals make use of echoes 
7.3 Light, the basic 

concepts  
• know that light travels in straight lines 

and understand how this leads to the 
formation of shadows, the appearance of 
the image and eclipses of the sun and 
moon 

• outline the difference between luminous and illuminated objects 

• explain that light travels in straight lines and how this leads to the  

• formation of shadows 

• appearance of the image (pin-hole camera) 

• eclipses of the sun and moon 
7.4 Properties of light   
7.4.1 Transmission and 

absorption  
• understand the properties of light when 

using different apparatus and when light 
falls on different objects that are 
translucent, transparent and opaque 

• relate that light travels in straight lines to explain divergent, convergent and 
parallel rays or beams of light 

• explain the use of apparatus such as a ray-box, mirror, glass window, Perspex 
strips, protractor and rectangular block to investigate what happens when light 
falls on different objects that are translucent, transparent and opaque 

7.4.2 Reflection by mirrors • know reflection in plane mirrors, and by 
using ray boxes or pins, determine the 
position, nature and size of the image 

• know how to build an application of plane 
mirrors such as a periscope or a 
kaleidoscope and explain how these work 

• investigate reflection by plane mirrors and its applications to describe and 
sketch the formation and give the characteristics (position, nature and size) of 
an optical image formed by a plane mirror (an image is an optical appearance 
of an object produced by a lens) 

• identify and measure the angles of incidence and of reflection (angle of 
incidence is equal to angle of reflection), distinguish between regular and 
diffuse reflection and describe advantages and disadvantages of reflection 

• identify everyday applications of reflection such as the uses of different kinds 
of mirrors and the reflecting surfaces behind lights 

7.4.3 Refraction of light 
 
 

• know refraction of light and applications 
and consequences of refraction 

• understand that an image is an optical 
appearance of an object produced by a 
mirror or a lens 

• understand that the dispersion of white 
light forms a spectrum, that white light is 
composed of the colours of the spectrum 
and understand the formation of rainbows 

• investigate and describe the refraction of light through a rectangular block, 
liquid and triangular prism and the applications of refraction in everyday life 
such as lenses used in spectacles, magnifying glasses and other optical 
instruments 

• investigate and describe the passage of light through a converging lens in 
terms of refraction, the characteristics of simple images and distinguish 
between a real and a virtual image 

• show how to produce real images using a convex lenses 

• describe and measure the focal length of a converging lens and explain why 
the lens is able to focus light 

• study the functioning of a camera and the human eye, explain how the eye 
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THEMES AND TOPICS LEARNING OBJECTIVES 
Learners will: 

BASIC COMPETENCIES 
Learners should be able to: 

focuses the light on its retina and compare the functioning of the human eye 
with the functioning of the camera 

• describe short and long sight and suggest the use of lenses to correct these 
defects 

• investigate examples of the refraction of light in nature such as the rainbow, 
size and position of objects under water and mirages to explain: 

• the passage of light through a prism (dispersion) and identify the colours 
of the spectrum produced from white light 

• how rainbows can be formed by the internal reflection of light in water 

• how mirages are formed 

• an optical illusion that uses the phenomena of reflection and refraction 
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The practical activities, approaches or demonstrations required for this topic are listed below. These are considered basic and all learners should be 
exposed to them as a minimum requirement. 
Topic 7 Waves, sound and light Practical activities, approaches or demonstrations: 
7.1 General wave properties • demonstrate the production and propagation of waves in ropes, springs and water, and show that waves 

transfer energy from one place to another 

• investigate the propagation of sound and light through different mediums, e.g. solids, liquids, gases  

• investigate some of the practical implications of the difference of the speed of sound and light in air (such as 
the observation that thunder always follows lightning or setting off races in athletics) 

• investigate and compare waves having different frequencies, wavelengths and amplitudes 
7.2 Sound • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
7.3 Light, the basic concepts • make a pin-hole camera and study and explain the appearance of the image formed 
7.4 Properties of light • no minimum activity suggested; if time permits teachers can do alternative activities relevant to topic 
7.4.1 Transmission and absorption • use apparatus such as a ray-box, mirror, glass window, Perspex strips, protractor and rectangular block to 

investigate what happens when light falls on different objects that are translucent, transparent and opaque 
7.4.2 Reflection by mirrors • investigate reflection in plane mirrors, using ray boxes or pins, to determine the position, nature and size of the 

image 

• measure the angles of incidence and of reflection 

• build an application of plane mirrors such as a periscope or a kaleidoscope and explain how it works 
7.4.3 Refraction of light • investigate the characteristics of simple images 

• measure the focal length of a converging lens  

• show how to produce real images using a convex lens 

• investigate the refraction of light through a rectangular block and liquid using a ray box or pins 

• investigate the production of spectra using a triangular prism and a ray box or a beam of sunlight 

• create a spectrum from sunlight by reflecting it through a water prism 

• investigate and sketch the passage of light through a prism and identify the colours of the spectrum produced 
from white light 

• investigate how rainbows can be formed by the internal reflection of light in water 

• create an optical illusion that uses the phenomena of reflection and refraction, such as a candle burning 
apparently in a jam jar of water or the disappearing coin in a tin of water 
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11. ASSESSMENT 
 
A learner-centred curriculum and learner-centred teaching use a broad range of knowledge and skills 
which are relevant to the knowledge-based society. The basic competencies in the syllabuses state 
what understanding and skills a learner must demonstrate as a result of a teaching-learning process, 
and which will be assessed. However, it is intended that the curriculum be learning-driven, not 
assessment and examination driven. Assessment and examination are to support learning. 
 
11.1   Continuous assessment 
 
In order to capture the full range and levels of competence, a variety of formal and informal 
continuous assessment situations is needed to give a complete picture of the learner’s progress and 
achievements in all subjects. Continuous assessment must be clear, simple and manageable, and 
explicitly anchored in learner-centred principles and practice. Teachers must elicit reliable and valid 
information of the learner’s performance in the basic competencies. The information gathered about 
the learners’ progress and achievements should be used to give feedback to the learners about their 
strong and weak points, where they are doing well, and why, and where they need to try more, how, 
and why. The parents should be regularly informed about the progress of their child in all subjects, be 
encouraged to reward achievements, and given suggestions as to how they can support their learning 
activities.  
 
The learner’s progress and achievements in all subjects must be reported to parents on the school 
report. 
 
11.2   Formative and summative assessment 
 
The two modes of assessment used are formative continuous assessment and summative assessment. 
Formative continuous assessment is any assessment made during the school year in order to improve 
learning and to help shape and direct the teaching-learning process. Assessment has a formative role 
for learners if and when: 

- it is used to motivate them to extend their knowledge and skills, establish sound values, and to 
promote healthy habits of study 

- assessment tasks help learners to solve problems intelligently by using what they have learned  
- the teacher uses the information to improve teaching methods and learning materials 

 
Summative assessment is an assessment made at the end of the school year based on the accumulation 
of the progress and achievements of the learner throughout the year in a given subject, together with 
any end-of-year tests or examinations. The result of summative assessment is a single end-of-year 
promotion grade. 
 
11.3   Informal and formal methods  
 
The teacher must assess how well each learner masters the basic competencies described in the subject 
syllabuses and from this gain a picture of the all-round progress of the learner. To a large extent, this 
can be done in an informal way through structured observation of each learner’s progress in learning 
and practice situations while they are investigating things, interpreting phenomena and data, applying 
knowledge, communicating, making value judgements, and in their participation in general.  

When it is necessary to structure assessment more formally, the teacher should as far as possible use 
the same sort of situation as ordinary learning and practice situations to assess the competency of the 
learner. The use of formal written and oral tests can only assess a limited range of competencies and 
therefore should not take up a great deal of time. Short tests in any subject should be limited to part of 
a lesson and only exceptionally use up a whole lesson. End-of-term tests should only be written in the 
first lesson of the day, so that teaching and learning can continue normally for the rest of the time. 

In Grade 10 a mock examination may be held to learn examination skills and to identify areas of the 
syllabus which may need extra attention. Mock examinations only serve a useful purpose if they are 
used as a learning experience in how to organise oneself, how to read the paper, how to interpret and 
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answer examination-type questions, and how to allocate time in an examination. This involves the 
teacher going through the paper systematically with the class when their answers are returned.  
 
11.4   Evaluation 
 
Information from informal and formal continuous assessment is to be used by the teacher to know 
where it is necessary to adapt methods and materials to the individual progress and needs of each 
learner. At the end of each main unit of teaching, and at the end of each term, the teacher together 
with the learners should evaluate the process in terms of tasks completed, participation, what the 
learners have learnt, and what can be done to improve the working atmosphere and achievements of 
the class. 
 
11.5   Criterion-referenced grades 
 
When grades are awarded in continuous assessment, it is essential that they reflect the learner’s actual 
level of achievement in the Basic Competencies, and are not related to how well other learners are 
achieving or to the idea that a fixed percentage of the learners must always be awarded a Grade A, B, 
C, and so on (norm-referencing). In criterion-referenced assessment, each letter grade must have a 
descriptor for what the learner must demonstrate in order to be awarded the grade. Grade descriptors 
must be developed for each subject for each year. It is important that teachers in each 
department/section work together to have a shared understanding of what the grade descriptors mean, 
and how to apply them in continuous assessment, so that grades are awarded correctly and 
consistently across subjects. Only then will the assessment results be reliable. 
 
11.6.   Grade descriptors in the Junior Secondary Phase 
In the Junior Secondary phase, grades A-G and U (ungraded) apply as follows: 
 

 
11.7   Conducting and recording assessment 
 
Continuous Assessment should be planned and programmed at the beginning of the year, and kept as 
simple as possible. Marks given for class activities, practical activities, project work, assignments, 
homework, and short tests on completion of a topic may be recorded for continuous assessment.  
 

Grades Mark 
range  Grade descriptor 

A 80%+ Achieved Basic Competencies exceptionally well. The learner is 
outstanding in all areas of competency. 

B 70-79% Achieved Basic Competencies very well. The learner is highly 
proficient in most areas of competency. 

C 60-69% Achieved Basic Competencies well. 
D 50-59% Achieved Basic Competencies satisfactorily. 

E 40-49% Achieved a sufficient number of Basic Competencies to exceed 
the minimum competency level. 

F 30-39% Achieved the Basic Competencies needed to be considered 
competent. The learner needs learning support. 

G 20-29% Achieved the minimum number of Basic Competencies worthy 
of a grade. The learner needs learning support 

U 0-19% Did not achieve the minimum level of competence. The learner 
needs learning support 
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11.8 Assessment objectives 
 
A Knowledge with Understanding 
Learners should be able to demonstrate knowledge and understanding in relation to: 

- scientific language, terminology, symbols, quantities and units; 
- instruments and apparatus, including techniques of operation and aspects of safety; 
- the use of scientific facts, concepts, patterns and principles. 

The objective is made up of Basic Competencies which require the learner to identify, give examples, 
name, list, state, indicate, give reasons, suggest ways, recognise, define, discuss and to outline. 
 
B Handling Information, Application and Solving Problems 
Using written, symbolic, graphical and numerical material, learners should be able to: 

- analyse novel situations in a logical and deductive manner; 
- locate, select, organise and present information from a variety of sources; 
- translate information from one form to another; 
- use information to identify patterns, report trends and draw inferences; 
- present reasoned explanations for phenomena, patterns and relationships; 
- make a value judgement about scientific and technological applications and their social, 

economic and environmental implications; 
- solve problems. 

This objective is made up of Basic Competencies which require the learner to predict, relate, describe, 
calculate, find, estimate, determine, sketch, and select, analyse, extract and analyse, synthesize, 
compare and discuss, deduce, explain, distinguish, suggest, interpret, and evaluate. 
 
C Practical (Experimental and Investigative) Skills 
Learners should be able to: 

- use and organise techniques, apparatus and materials; 
- observe, measure and record; 
- handle, process and evaluate experimental observations and data; 
- plan investigations. 

 
11.9 Continuous Assessment: Detailed guidelines 
 
Continuous assessment at Junior Secondary level consists of informal and more formal assessment. 
The table in 11.9.2 specifies how formal assessments are required for assignments, projects and 
shorter tests, in order to give an overall picture of the learner’s knowledge and skills.  
 
11.9.1 Types of Continuous Assessment  
 
Practical Investigations: These are assessments of practical skills done during a practical activity 
where learners are required to plan and carry out investigations, and collect, report and analyse 
information. Except for one big investigation or project during the first or second term, these activities 
should assess not more than two skills and should count 15 or 10 marks (in the first and second term 
15 marks and in the third term 10 marks).  
 
Project: A project is a longer assignment than a topic task or investigation and gives learners an 
opportunity to complete an investigation into one of the theme topics outlined in the syllabus. This 
type of investigation will enable the teacher and learner to pursue a topic in greater depth and in a 
more lively and creative way than possible with short discrete topic tasks or investigations. 
 
Topic Tasks: These are activities that most teachers already use in their day-to-day teaching. These 
are recorded and assessed activities that could introduce a topic or be used during teaching of a topic 
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and /or revision of a topic. They may well include assessment involving competencies to do with 
locating information, conducting surveys, analysing information or presenting information. Topic 
tasks will involve assessments of basic competencies in all assessment objectives; however, not all 
assessment objectives need to be present in every topic task. The greatest emphasis should be placed 
on assessment objectives B and C to meet the weighting shown in the Specification Grid at the end. 
The topic task should count 10 marks when entered into the final mark sheet. 
 
Topic Tests: Completed topics should be ended with a test indicating the achievements of the learners 
in these topics 
 
End of Term Test: A comprehensive test of the whole term's work. No homework should be  
assigned during the time of writing the end of term test. 
 
11.9.2 Summary of Continuous Assessment tasks 

 
GRADES 8 and 9 

 
COMPONENTS 

TERM 1 TERM 2 TERM 3 
Number & 
Marks Total CA Number & 

Marks Total CA Number & 
Marks 

Total 
CA 

Practical 
Investigations 2×15 30 1×15 15 1×10 10 

Projects   (1×30)÷2 15   
Topic Tasks* 2×10 20 2×10 20 2×10 20 
Topic Tests (2×20)÷2 20 (2×20)÷2 20 (2×20)÷2 20 

End of Term Test  65 (65×2) 
130 65 (65×2) 

130   

Term Mark  200  200  50 
Weighted Term 
Mark 200÷2 100 200÷2 100   

 
GRADE 10

COMPONENTS 
TERM 1 TERM 2 

Number & 
Marks Total  Number & 

Marks Total  

Practical Investigations 2×15 30 1×15 15 
Projects   (1×30)÷2 15 
Topic Tasks* 2×10 20 2×10 20 
Topic Tests (2×20)÷2 20 (2×20)÷2 20 

End of Term Test  65 (65×2) 
130 130 130 

Term Mark  200  200 
Weighted Term Mark 200÷2 100 200÷2 100 
 
11.10 End of year examinations: Detailed guidelines  
 
In Grades 8 and 9 there will be internal end-of-year examinations. As before, the purpose of these 
examinations is to focus on how well learners can demonstrate their thinking, communication, and 
problem-solving skills related to the areas of the syllabus, which are most essential for continuing in 
the next grade. Preparing for, and conducting these examinations should not take up more than two 
weeks altogether right at the end of the year.  
 
There will be an external examination at the end of Grade 10. The purpose of the examination is to 
assess how far each learner can demonstrate their achievement in reaching the competencies as a 
preparation for everyday life and for further studies or training, and to what extent the system as a 
whole is enabling learners to achieve optimally.  
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WRITTEN EXAMINATION GRADES 8-10 
Grades Description of papers Duration Marks 

8, 9 and 10 Written Examination 
This will consist of ONE paper consisting of two 
sections: 
SECTION A: 
30 Multiple choice questions (30 marks) 
SECTION B: 
Variety of structured questions (100 marks) 

2 hours15 
minutes 130 

 
11.11   Promotion marks 
 
In Grades 8-10, Continuous Assessment contributes 35% of the summative mark. 
 

COMPONENT DESCRIPTION MARKS WEIGHTING

Written 
Examination  

Paper 1/Section A: 30 15% 

Paper 1/Section B: 100 50% 

Continuous 
Assessment  

Topic Tasks, Topic Tests, Practical 
Investigations/Projects, End of Term Test 70 35% 

 TOTAL  100% 
 
The promotion marks are calculated as follows: 
 

PROMOTION MARK FOR GRADES 8 & 9 

Term Mark Term 1 Term 2 Term 3 Total 
200 200 50  

CA mark 450÷45×7 70 
End-of-year 
examination 130 Marks (Grade 8 & 9)  

130 

Promotion Mark  Average Term Mark + End-of-Year Examination ÷ 2 
200÷2 

 
100 

 
PROMOTION MARK FOR GRADE 10 

Term Mark Term 1 Term 2 Total 
200 200 400 

CA mark 400÷40×7 
(CA mark for Grade 10 to be sent to DNEA) 70 

End-of-year 
examination 130 Marks (JSC exam)  

130 

Promotion Mark  
Average Term Mark + End-of-Year 

Examination ÷ 2 
200÷2 

 
100 

 
11.12   Specification grid 
 
The Specification grid below indicates the weighting allocated to each objective for both Continuous 
Assessment and for the Written Examination.  
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Assessment Objectives for Written Examination 

Components Weighting 

Objective A 
Knowledge with Understanding 30% 

Objective B 
Handling Information, Application & Solving Problems 70% 

Total 100% 

Assessment Objectives for Continuous Assessment

Components Weighting 

Objective A 
Knowledge with Understanding 10% 

Objective B 
Handling Information, Application & Solving Problems 40% 

Objective C 
Practical (Experimental and Investigative) Skills 50% 

Total 100% 
 
11.13 Assessment criteria 
 
11.13.1 Notes on Practical Assessment of Objective C 
 
It is recommended that a minimum of FIVE practical investigations should be assessed and recorded 
(two investigations during the first, two during the second and one during the third term. One of the 
investigations during the second term should be a project or a practical investigation that will allow at 
least three major skills to be demonstrated by learners. The assessment should be chosen 
approximately equally from the Chemistry and Physics sections of the syllabus. The criteria for 
assessment of practical exercises are set below.  
The general skills listed for Objective C: Practical (Experimental and Investigative) skills are related 
to the basic competencies considered most suitable for continuous assessment. Hence, Objective C 
basic competencies are assessed mostly as part of CA. 
 
11.13.2 Assessment rubric for Skill A: Practical Techniques 
 
This includes experiments, handling and organising apparatus and materials, developing apparatus 
from readily available materials, following instructions to carry out an experiment, and showing due 
regard for safety in conducting experiments.  
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Teachers should use the following 5 point scale when evaluating the performance tasks of Skill A: 

 POINTS GENERAL CRITERIA FOR PRACTICAL TECHNIQUES 

5 The assessed skill is performed well above average, neatly and independently, 
with little or no support or guidance from the teacher. 

4 The assessed skill is performed above average with little or no support or guidance 
from the teacher. 

3 The assessed skill is performed at an average level with some support or guidance 
from the teacher. 

2 The assessed skill is performed below average with some support or guidance 
from the teacher. 

1 The assessed skill is performed well below average, requiring pronounced support 
or guidance from the teacher. 

0 This mark is only given when the learner is not assessed due to non participation 
without valid reason* 

 
*If a learner is absent or not participating with a valid reason, she/he should be given an opportunity 
to perform the involved skill or ability at a later stage. 
 
11.13.3 Notes on the assessment of Skills B, C and D 
 
Skill B Observing, Measuring and Recording 
This includes writing down detailed quantitative and qualitative data, reading scales and tabulating 
results. 
 
Skill C Handling, Processing and Evaluating Data 
This includes inferring conclusions from data, processing numerical data, drawing graphs and charts 
and dealing approximately with anomalous or inconsistent results. 
 
Skill D Planning and Carrying Out Investigations 
This includes analysing a practical problem systematically and producing a logical plan for an 
investigation. 

 
These skills are made up of Basic Competencies which require the learner to report to their class, 
collect, locate and display investigations and conclusions, collect and present a report, collect and 
present information, write an essay, conduct a survey, design and carry out a project, demonstrate 
skills practically, produce a poster, write a news report, carry out and analyse information and data. 
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12. ADDITIONAL INFORMATION 
A1 Glossary of Terms Used in Science Teaching and Assessment Activities 

WORD MEANING 

Analyse examine information in detail to discover patterns or relationships 

Calculate e numerical answer is required – working must be shown 

Compare find resemblances and differences 

Deduce use the information provided to come to a conclusion, e.g. reference to a 
law or principle 

Define a literal statement is required 

Describe write down what you do, or what you would see, hear, feel, smell and taste, 
in as much detail as possible 

Determine use the information given to work out the answer 

Discuss give a critical account of the points involved in the topic 

Distinguish show the difference between two or more variables 

Estimate implies a reasoned order, statement or calculation about something 

Evaluate use the information provided to make a judgement about something 

Explain give a reason for your answer 

Find a general term which means calculate, determine or measure 

Give/state/write down write down your answer 

Identify find out what is unique about a material or situation 

Interpret reasoning or some reference to theory, depending on the content 

Investigate examine a problem in a systematic way 

List give a number of points, generally one word for each 

Outline give a brief answer, writing down the main points 

Predict make a logical deduction either from your own knowledge or from the 
information given in the question or both 

Recognise be aware of a fact or problem 

Relate find the relationship between one or more variables 

Select choose from a number of alternatives 

Sketch in diagrams, make a simple, freehand drawing and in graph work, the shape 
and/or position of the curve 

Study use the information provided or data to investigate a problem in a 
systematic way 

Suggest use your knowledge of science and the information in the question to give 
what you think is the best answer  
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A2 Formulas 
 

Quantity  Formula 

Density density [ρ] = mass [m] ÷ volume [V] 
V
m

=ρ  

Weight 

weight [w] = mass [m] × acceleration due to Earth’s gravity 
[g] 

NOTE: 2/10 smg ≈  

gmw ×=  

Work 
work [W] = force [F] × distance moved in the direction of 

the force [d] 
dFW ×=  

Pressure pressure [p] = force [F] ÷ area [A] 
A
Fp =  

Ohm’s Law voltage [V] = current [I] × resistance [R] RIV ×=  

Power power [P] = voltage [V] × current [I] IVP ×=  

Current current [I] = charge [Q] ÷ time [t] 
t
QI =  

Voltage voltage [V] = energy [E] ÷ charge [Q] Q
EV =  

Billing Cost of 
Electricity 

Energy [E] = power [P] × time in hours [t] tPE ×=  
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A3 Symbols, Units and Definitions of Physical Quantities 
 

Quantity Symbol Unit  
length l, h km, m, cm, mm kilometre, metre, centimetre, millimetre 

area A m2, cm2 square metre, square centimetre 

volume V m3, cm3, dm3 cubic metre, cubic centimetre, cubic 
decimetre 

weight w N newton 

mass m kg, g kilogram, gram 

time t h, min, s hour, minute, second 

density ρ kg/m3, g/cm3 kilogram per cubic metre, gram per 
cubic metre 

speed u km/h, m/s, cm/s kilometre per hour, metre per second, 
centimetre per second 

velocity v km/h, m/s, cm/s kilometre per hour, metre per second, 
centimetre per second 

acceleration a m/s2 metre per second squared 

constant of gravitational 
force of 10 N on 1 kg of 

mass (10 N/kg) on or near 
the surface of the Earth,  

or  

the acceleration of free fall 

g m/s2 or N/kg metre per second squared or Newton per 
kilogram 

force F N newton 

work done W J joule 

energy E J joule 

power P W watt 

temperature T oC, K degree Celsius, Kelvin 

potential difference/voltage V V, mV volt, millivolt 

current I A, mA ampere, milliampere 

resistance R Ω ohm 
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A4: Assessment Record Sheet for Grades 8 to 10, Terms 1 and 2 
 
ASSESSMENT RECORD SHEET FOR PHYSICAL SCIENCE (TERMS 1 & 2) Grade: 
Year: Teacher: 

  Practical 
Investigations Topic Task Topic Tests Total 

End of 
Term 
Test 

Term 
Mark 

Weighted 
Term Mark 

DNEA 
Grade 10 

Name of Learner  1 2 Total 1 2 Total 1 2  (40÷2)  (65×2)  200÷2 
(400÷40) 

×7 

 Mark 15 15 30 10 10 20 20 20 40 20 70 130 200 100 70 

 
1                
2               

 
1                
2               

 
1                
2               

 
1                
2               

 
1                
2               

 
1                
2               

 
1                
2               

 
1                
2               
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A5: Assessment Record Sheet for Grades 8 & 9, Term 3 
 

ASSESSMENT RECORD SHEET FOR PHYSICAL SCIENCE (TERM 3) Grade:  
Year: Teacher: 

Name of Learner Practical 
Investigations Topic Task Topic Test Term 

3 
Term 

2 
Term 

1 
Total  

Term Mark 
CA Mark Exam 

Mark Total Promotion 
Mark 

 A 1 2 Total 1 2 Total (40÷2)    T3+T2+T1 (450÷45)×7   200÷2 

 10 10 10 20 20 20 40 20 50 200 200 450 70 130 200 100 
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