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FOREWORD BY THE MINISTER

Our national curriculum is the culmination of our efforts over a period of seventeen
years to transform the curriculum bequeathed to us by apartheid. From the start of
democracy we have built our curriculum on the values that inspired our Constitution
(Act 108 of 1996). The Preamble to the Constitution states that the aims of the
Constitution are to:

. heal the divisions of the past and establish a society based on democratic
values, social justice and fundamental human rights;

. improve the quality of life of all citizens and free the potential of each person;
. lay the foundations for a democratic and open society in which government is
based on the will of the people and every citizen is equally protected by law;
and
. build a united and democratic South Africa able to take its rightful place as a sovereign state in the family of

nations.
Education and the curriculum have an important role to play in realising these aims.

In 1997 we introduced outcomes-based education to overcome the curricular divisions of the past, but the experience
of implementation prompted a review in 2000. This led to the first curriculum revision: the Revised National Curriculum
Statement Grades R-9 and the National Curriculum Statement Grades 10-12 (2002).

Ongoing implementation challenges resulted in another review in 2009 and we revised the Revised National
Curriculum Statement (2002) and the National Curriculum Statement Grades 10-12 to produce this document.

From 2012 the two National Curriculum Statements, for Grades R-9 and Grades 10-12 respectively, are combined
in a single document and will simply be known as the National Curriculum Statement Grades R-12. The National
Curriculum Statement for Grades R-12 builds on the previous curriculum but also updates it and aims to provide
clearer specification of what is to be taught and learnt on a term-by-term basis.

The National Curriculum Statement Grades R-12 represents a policy statement for learning and teaching in South
African schools and comprises of the following:

(@)  Curriculum and Assessment Policy Statements (CAPS) for all approved subjects listed in this document;

(b)  National policy pertaining fo the programme and promotion requirements of the National Curriculum Statement
Grades R-12; and

(c)  National Protocol for Assessment Grades R-12.

ereerqts

MRS ANGIE MOTSHEKGA, MP
MINISTER OF BASIC EDUCATION




PHYSICAL SCIENCES GRADES 10-12

B CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)



CONTENTS

] L O 1 0 3
I T = = T2 T TV T 3
7 1 7= T T 3
1.3 General aims of the South African Curriculum ... ——————— 4
1.4 Time AllOCAtiON......ccceiiie e 6

L I o T8 g To F= 14 o o = T PSR 6

1.4.2 INtermediate Phase ..........ooo it s e s 6

(R R IS o 1o il o F= TS OO UPR 7

L €= To L= 0T PSRRI 7
T = O 1 0 8
2.1 What is PhySiCal SCIENCES? ......cciiiiicerieiiiceirr s rssesrr e s esssmr e s s ssssse e s sssssms e e s sssssne e s ssssamne e s ssssneesssssnnsessensannenssnssnnes 8
2.2 Specific aims of Physical SCIENCES..........cciciiiiiiiiii i ——— 8
2.3 Time allocation of Physical Sciences in the curriculum ..., 9
2 S © 3V V1T Vo 8 o o 1 o= S 10
P2 © AV =Y VATV o3 o] o Lo i T 1 IRT 7o) o 1
2.6 Weighting of topics (40 WeeK Programme).........ccccceeiiiiueiriinisinsinssrs s ssss s s ss s sasssssssnnses 13
2.7 Overview of formal assessment and recommended practical WOrk........ccccccevvviccccssemmerrnene e ssscssssssneeens 14
2.8 Developing language Skills in reading and WIiting .......c..cccociiiiicrcririrccsr e 14
£ 03 I 0 ] 15
Physical Sciences content Grades 10-12..........ooo i 15
SECTION 4. s s s s s nnnnnnnnnn 143
Tt T 131 o T [ o7 T 143
4.2 Informal or Daily ASSESSMENL........occciiiiiiiieiir e 143
4.3  FOrmal ASSESSMENT ......cccuueiiiiiierir iR R R 144
4.4 Programme Of ASSESSMENL ... e e 146
4.5 Recording and rePorting ... 150
4.6 Moderation and asSEeSSMENt..........cccciiiiriiiiii i ————————————— 151
N A € - 5 - - 151
APPENDICES .........oooeeieiieimcmmmmmtecerecrrnerr e rrr e rrresrrsrrrenrrnsreeseeessensrensrasssenneenneennannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 152




PHYSICAL SCIENCES GRADES 10-12

CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)



SECTION 1

INTRODUCTION TO THE CURRICULUM AND ASSESSMENT POLICY STATEMENTS FOR PHYSICAL
SCIENCES GRADES 10-12

1.1 Background

The National Curriculum Statement Grades R-12 (NCS) stipulates policy on curriculum and assessment in the
schooling sector.

To improve implementation, the National Curriculum Statement was amended, with the amendments coming into
effect in January 2012. A single comprehensive Curriculum and Assessment Policy document was developed for
each subject to replace Subject Statements, Learning Programme Guidelines and Subject Assessment Guidelines
in Grades R-12.

1.2 Overview

(@)  The National Curriculum Statement Grades R-12 (January 2012) represents a policy statement for learning
and teaching in South African schools and comprises the following:

(i) Curriculum and Assessment Policy Statements for each approved school subject;

(ii) The policy document, National policy pertaining to the programme and promotion requirements of the
National Curriculum Statement Grades R-12; and

(i) The policy document, National Protocol for Assessment Grades R-12 (January 2012).

(b)  The National Curriculum Statement Grades R-12 (January 2012) replaces the two current national curricula
statements, namely the

(i) Revised National Curriculum Statement Grades R-9, Government Gazette No. 23406 of 31 May 2002,
and

(i) National Curriculum Statement Grades 10-12 Government Gazettes, No. 25545 of 6 October 2003
and No. 27594 of 17 May 2005.

(c) The national curriculum statements contemplated in subparagraphs b(i) and (ii) comprise the following policy
documents which will be incrementally repealed by the National Curriculum Statement Grades R-12 (January
2012) during the period 2012-2014:

(i) The Learning Area/Subject Statements, Learning Programme Guidelines and Subject Assessment
Guidelines for Grades R-9 and Grades 10-12;

(i) The policy document, National Policy on assessment and qualifications for schools in the General
Education and Training Band d, promulgated in Government Notice No. 124 in Government Gazette
No. 29626 of 12 February 2007,

(iii)  The policy document, the National Senior Certificate: A qualification at Level 4 on the National
Qualifications Framework (NQF), promulgated in Government Gazette No.27819 of 20 July 2005;




1.3

(@)

(iv)  The policy document, An addendum to the policy document, the National Senior Certificate: A
qualification at Level 4 on the National Qualifications Framework (NQF), regarding learners with special
needs, published in Government Gazette, No.29466 of 11 December 20086, is incorporated in the policy
document, National policy pertaining to the programme and promotion requirements of the National
Curriculum Statement Grades R-12; and

(v)  The policy document, An addendum to the policy document, the National Senior Certificate: A
qualification at Level 4 on the National Qualifications Framework (NQF), regarding the National Protocol
for Assessment (Grades R-12), promulgated in Government Notice No.1267 in Government Gazette
No. 29467 of 11 December 2006.=

The policy document, National policy pertaining to the programme and promotion requirements of the
National Curriculum Statement Grades R-12, and the sections on the Curriculum and Assessment Policy as
contemplated in Chapters 2, 3 and 4 of this document constitute the norms and standards of the National
Curriculum Statement Grades R-12. It will therefore, in terms of section 6A of the South African Schools Act,
1996 (Act No. 84 of 1996,) form the basis for the Minister of Basic Education to determine minimum outcomes
and standards, as well as the processes and procedures for the assessment of learner achievement to be
applicable to public and independent schools.

General aims of the South African Curriculum

The National Curriculum Statement Grades R-12 gives expression to the knowledge, skills and values worth
learning in South African schools. This curriculum aims to ensure that children acquire and apply knowledge
and skills in ways that are meaningful to their own lives. In this regard, the curriculum promotes knowledge in
local contexts, while being sensitive to global imperatives.

The National Curriculum Statement Grades R-12 serves the purposes of:

* equipping learners, irrespective of their socio-economic background, race, gender, physical ability or
intellectual ability, with the knowledge, skills and values necessary for self-fulfiilment, and meaningful
participation in society as citizens of a free country;

* providing access to higher education;

» facilitating the transition of learners from education institutions to the workplace; and
» providing employers with a sufficient profile of a learner’s competences.

The National Curriculum Statement Grades R-12 is based on the following principles:

* Social transformation: ensuring that the educational imbalances of the past are redressed, and that equal
educational opportunities are provided for all sections of the population;

* Active and critical learning: encouraging an active and critical approach to learning, rather than rote and
uncritical learning of given truths;

* High knowledge and high skills: the minimum standards of knowledge and skills to be achieved at each
grade are specified and set high, achievable standards in all subjects;




(e)

Progression: content and context of each grade shows progression from simple to complex;

Human rights, inclusivity, environmental and social justice: infusing the principles and practices of social and
environmental justice and human rights as defined in the Constitution of the Republic of South Africa. The
National Curriculum Statement Grades R-12 is sensitive to issues of diversity such as poverty, inequality,
race, gender, language, age, disability and other factors;

Valuing indigenous knowledge systems: acknowledging the rich history and heritage of this country as
important contributors to nurturing the values contained in the Constitution; and

Credibility, quality and efficiency: providing an education that is comparable in quality, breadth and depth to
those of other countries.

The National Curriculum Statement Grades R-12 aims to produce learners that are able to:

identify and solve problems and make decisions using critical and creative thinking;
work effectively as individuals and with others as members of a team;

organise and manage themselves and their activities responsibly and effectively;
collect, analyse, organise and critically evaluate information;

communicate effectively using visual, symbolic and/or language skills in various modes;

use science and technology effectively and critically showing responsibility towards the environment and
the health of others; and

demonstrate an understanding of the world as a set of related systems by recognising that problem solving
contexts do not exist in isolation.

Inclusivity should become a central part of the organisation, planning and teaching at each school. This can

only happen if all teachers have a sound understanding of how to recognise and address barriers to learning,

and how to plan for diversity.

The key to managing inclusivity is ensuring that barriers are identified and addressed by all the relevant support

structures within the school community, including teachers, District-Based Support Teams, Institutional-Level

Support Teams, parents and Special Schools as Resource Centres. To address barriers in the classroom,

teachers should use various curriculum differentiation strategies such as those included in the Department of

Basic Education’s Guidelines for Inclusive Teaching and Learning (2010).




1.4

1.4.1

(@)

1.4.2

(@)

Time Allocation

Foundation Phase

The instructional time in the Foundation Phase is as follows:

SUBJECT GRADE R GRADES 1-2 GRADE 3

(HOURS) (HOURS) (HOURS)
Home Language 10 7/8 7/8
First Additional Language 2/3 3/4
Mathematics 7 7 7
Life Skills 6 6 7
e Beginning Knowledge (1) (1) (2)
¢ Creative Arts (2) (2) (2)
* Physical Education (2) (2) (2)
* Personal and Social Well-being (1) 1) 1)
TOTAL 23 23 25

Instructional time for Grades R, 1 and 2 is 23 hours and for Grade 3 is 25 hours.

Ten hours are allocated for languages in Grades R-2 and 11 hours in Grade 3. A maximum of 8 hours and a
minimum of 7 hours are allocated for Home Language and a minimum of 2 hours and a maximum of 3 hours for
Additional Language in Grades 1-2. In Grade 3 a maximum of 8 hours and a minimum of 7 hours are allocated
for Home Language and a minimum of 3 hours and a maximum of 4 hours for First Additional Language.

In Life Skills Beginning Knowledge is allocated 1 hour in Grades R-2 and 2 hours as indicated by the hours in
brackets for Grade 3.

Intermediate Phase

The instructional time in the Intermediate Phase is as follows:

SUBJECT HOURS
Home Language 6
First Additional Language 5
Mathematics 6
Natural Science and Technology 3,5
Social Sciences 3
Life Skills 4
* Creative Arts (1,5)
+ Physical Education (1)
* Personal and Social Well-being (1,5)
TOTAL 27,5




1.4.3 Senior Phase

(@) The instructional time in the Senior Phase is as follows:

SUBJECT HOURS
Home Language 5
First Additional Language 4
Mathematics 4.5
Natural Science 3
Social Sciences 3
Technology 2
Economic Management Sciences 2
Life Orientation 2
Creative Arts 2
TOTAL 27,5
1.4.4 Grades 10-12
(@) The instructional time in Grades 10-12 is as follows:
SUBJECT TIME ALLOCATION PER WEEK (HOURS)
Home Language 4.5
First Additional Language 4.5
Mathematics 4.5
Life Orientation 2
A minimum of any three subjects selected from Group B 12 (3x4h)
Annexure B, Tables B1-B8 of the policy document, National policy
pertaining to the programme and promotion requirements of
the National Curriculum Statement Grades R-12, subject to the
provisos stipulated in paragraph 28 of the said policy document.
TOTAL 27,5

The allocated time per week may be utilised only for the minimum required NCS subjects as specified above,
and may not be used for any additional subjects added to the list of minimum subjects. Should a learner wish
to offer additional subjects, additional time must be allocated for the offering of these subjects.

CAPS 7




SECTION 2

PHYSICAL SCIENCES

21 WHAT IS PHYSICAL SCIENCES?

Physical Sciences investigate physical and chemical phenomena. This is done through scientific inquiry, application
of scientific models, theories and laws in order to explain and predict events in the physical environment.

This subject also deals with society’s need to understand how the physical environment works in order to benefit from
it and responsibly care for it. All scientific and technological knowledge, including Indigenous Knowledge Systems
(IKS), is used to address challenges facing society. Indigenous knowledge is knowledge that communities have held,
used or are still using; this knowledge has been passed on through generations and has been a source of many
innovations and developments including scientific developments. Some concepts found in Indigenous Knowledge
Systems lend themselves to explanation using the scientific method while other concepts do not; this is still knowledge
however.

2.2 SPECIFIC AIMS OF PHYSICAL SCIENCES

The purpose of Physical Sciences is to make learners aware of their environment and to equip learners with
investigating skills relating to physical and chemical phenomena, for example, lightning and solubility. Examples of
some of the skills that are relevant for the study of Physical Sciences are classifying, communicating, measuring,
designing an investigation, drawing and evaluating conclusions, formulating models, hypothesising, identifying and
controlling variables, inferring, observing and comparing, interpreting, predicting, problem-solving and reflective skills.

Physical Sciences promotes knowledge and skills in scientific inquiry and problem solving; the construction and
application of scientific and technological knowledge; an understanding of the nature of science and its relationships
to technology, society and the environment.

Physical Sciences prepares learners for future learning, specialist learning, employment, citizenship, holistic
development, socio-economic development, and environmental management. Learners choosing Physical Sciences
as a subject in Grades 10-12, including those with barriers to learning, can have improved access to: academic
courses in Higher Education; professional career paths related to applied science courses and vocational career
paths. Physical Sciences plays an increasingly important role in the lives of all South Africans owing to their influence
on scientific and technological development, which are necessary for the country’s economic growth and the social
wellbeing of its people.

Six main knowledge areas inform the subject Physical Sciences. These are:

. Matter and Materials
. Chemical Systems

. Chemical Change

. Mechanics

. Waves, Sound and Light




. Electricity and Magnetism

Assessment Taxonomy

Application exercises should be done at all cognitive levels in all knowledge areas.
Refer to Appendix 1 for the assessment taxonomy at cognitive levels one to four.
Recommended Informal Assessment

1. Give learners at least two problem-solving exercises on a frequent basis (every day as far as possible). These
should collectively cover all cognitive levels and could be done as homework and/or class work.

2. Learners should do at least ONE practical activity per term.

3. Learners should be given at least ONE informal test per term.

NOTE

. Informal assessment tasks are homework, class work, practical investigations, experiments and informal
tests.

. Informal assessment tasks will assess structured problem solving involving calculations, practical investigations,

experiments, projects, scientific arguments, ability to predict, observe and explain. Informal assessment tasks
should also include problem-solving exercises that do not involve calculations.

. Formal assessment tasks are control tests, examinations, experiments and projects.

. “Practical activities” as used in this document will refer to practical demonstrations, experiments or projects
used to strengthen the concepts being taught.

. “Experiment” will refer to a set of outlined instructions for learners to follow in order to obtain results to verify
established theory.

. “Practical investigations” will require learners to go through the scientific process.

2.3 TIME ALLOCATION OF PHYSICAL SCIENCES IN THE CURRICULUM

The teaching time for Physical Sciences is 4 hours per week, with 40 weeks in total per grade. The time allocated for
the teaching of the content, concepts and skills includes the practical work. These are an integral part of the teaching
and learning process.

GRADE NO. OF WEEKS CONTENT, CONCEPTS & | FORMAL ASSESSMENT
ALLOCATED SKILLS (WEEKS) (WEEKS)
10 40 30 10
11 40 30 10
12 40 29 11




2.4 OVERVIEW OF TOPICS

Topic

Content

Mechanics

Grade
10

Introduction to vectors & scalars; Motion in one dimension (reference frame, position,
displacement and distance , average speed, average velocity, acceleration, instantaneous
velocity, instantaneous speed, description of motion in words, diagrams, graphs and equations.)
Energy (gravitational potential energy, kinetic energy, mechanical energy, conservation of
mechanical energy (in the absence of dissipative forces)) 30 hours

Grade
11

Vectors in two dimensions (resultant of perpendicular vectors, resolution of a vector into its
parallel and perpendicular components), Newton’s Laws and Application of Newton’s Laws
(Newton'’s first, second and third laws and Newton’s law of universal gravitation, different kinds
of forces: weight, normal force, frictional force, applied (push, pull), tension (strings or cables),
force diagrams, free body diagrams and application of Newton’s laws(equilibrium and non-
equilibrium)) 27 hours

Grade
12

Momentum and Impulse (momentum, Newton’s second law expressed in terms of momentum,
conservation of momentum and elastic and inelastic collisions, Impulse), Vertical projectile
motion in one dimension (1D) (vertical projectile motion represented in words, diagrams,
equations and graphs), Work, Energy & Power (work , work-energy theorem, conservation of
energy with non-conservative forces present, power) 28 hours

Waves,
Sound &
Light

Grade
10

Transverse pulses on a string or spring (pulse, amplitude superposition of pulses),
Transverse waves (wavelength, frequency, amplitude, period, wave speed, Longitudinal
waves (on a spring, wavelength, frequency, amplitude, period, wave speed, sound waves),
Sound (pitch, loudness, quality (tone), ultrasound), Electromagnetic radiation (dual (particle/
wave) nature of electromagnetic (EM) radiation, nature of EM radiation, EM spectrum, nature of
EM as particle - energy of a photon related to frequency and wavelength) 16 hours

Geometrical Optics (Refraction, Snell's Law, Critical angles and total internal reflection), 2D &
3D Wave fronts (Diffraction) 13 hours

Doppler Effect (either moving source or moving

observer) (with sound and ultrasound, with light - red shifts in the universe.) 6 hours

Electricity &
Magnetism

Magnetism (magnetic field of permanent magnets, poles of permanent magnets, attraction and
repulsion, magnetic field lines, earth’s magnetic field, compass), Electrostatics (two kinds of
charge, force exerted by charges on each other (descriptive), attraction between charged and
uncharged objects (polarisation), charge conservation, charge quantization ),Electric circuits_
(emf, potential difference (pd), current, measurement of voltage (pd) and current, resistance,
resistors in parallel) 14 hours

Grade

Electrostatics (Coulomb’s Law, Electric field), Electromagnetism (Magnetic field associated
with current-carrying wires, Faraday’s Law), Electric circuits (Energy, Power) 20 hours

Grade
12

Electric circuits (internal resistance and series-parallel networks), Electrodynamics (electrical
machines (generators, motors), alternating current) 12 hours

Matter &
Materials

Grade
10

Revise matter and classification (materials; heterogeneous and homogeneous mixtures; pure
substances; names and formulas; metals and non-metals; electrical and thermal conductors and
insulators; magnetic and nonmagnetic materials). States of matter and the kinetic molecular
theory. Atomic structure (models of the atom; atomic mass and diameter; protons, neutrons
and electrons; isotopes; energy quantization and electron configuration). Periodic table (position
of the elements; similarities in chemical properties in groups, electron configuration in groups).
Chemical bonding (covalent bonding; ionic bonding; metallic bonding). Particles substances
are made of (atoms and compounds; molecular substances and ionic substances). 28 hours

Grade

Molecular structure (a chemical bond; molecular shape; electronegativity and bond polarity;
bond energy and bond length). Intermolecular forces (chemical bonds revised; types of
intermolecular forces; states of matter; density; kinetic energy; temperature; three phases of
water (macroscopic properties related to sub-microscopic structure)). Ideal gases (motion and
kinetic theory of gases; gas laws; relationship between T and P) 24 hours

Grade
12

Optical phenomena and properties of materials (photo-electric effect, emission and
absorption spectra) (6 hours for physics) Organic chemistry (functional groups; saturated and
unsaturated structures; isomers; naming and formulae; physical properties; chemical reactions
(substitution, addition and elimination). Organic macromolecules (plastics and polymers) 16
hours

10




Topic Content
Grade Hydrosphere 8 hours
10
Chemical Grade Lithosphere (mining; energy resources)
Systems 1 8 hours
Grade | Chemical industry (fertilizer industry). 6 hours

12

Physical and chemical change (separation by physical means; separation by chemical means;
Grade conservation of atoms and mass; law of constant composition).Representing chemical change

10 (balanced chemical equations). Reactions in aqueous solution (ions in aqueous solutions;
ion interaction; electrolytes; conductivity; precipitation; chemical reaction types) Stoichiometry
(mole concept). 20 hours
Stoichiometry (molar volume of gases; concentration; limiting reagents; volume relationships

; Grade in gaseous reactions) Energy and chemical change (energy changes related to bond energy;
Chemical - ; N : . ;
Change 11 exoth_ermlc apd gndothermw reactions; activation energy). Types of reactions (acid-base; redox

reactions; oxidation numbers 28 hours
Reaction rate (factors affecting rate; measuring rate; mechanism of reaction and of catalysis).
Chemical equilibrium (factors affecting equilibrium; equilibrium constant; application

Grade of equilibrium principles). Acids and bases (reactions; titrations, pH, salt hydrolysis).

12 Electrochemical reactions (electrolytic and galvanic cells; relation of current and potential to
rate and equilibrium; standard electrode potentials; oxidation and reduction half reaction and cell
reactions; oxidation numbers; application of redox reactions). 28 hours

Skills for Grad Skills for practical investigations in physics and chemistry. 4 hours
practical 162 e
investigations

2.5 OVERVIEW OF PRACTICAL WORK

Practical work must be integrated with theory to strengthen the concepts being taught. These may take the form of

simple practical demonstrations or even an experiment or practical investigation. There are several practical activities

outlined alongside the content, concepts and skills columns throughout Section 3. Some of these practical activities

will be done as part of formal assessment and others can be done as part of informal assessment. Below is a table

that lists prescribed practical activities for formal assessment as well as recommended practical activities for informal

assessment across grades 10 to 12.

11




Prescribed Practical Activities

Recommended Practical Activities

SR L] Formal Assessment Informal Assessment
Experiment 1 (Chemistry): Practical Demonstration (Physics)
Heating and cooling curve of water. Use a ripple tank to demonstrate constructive
Term1 and destructive interference of two pulses OR
Experiment (Chemistry)
Flame tests to identify some metal cations
and metals.
Experiment 2 (Physics): Electric circuits with | Investigation (Physics)
resistors in series and parallel - measuring Pattern and direction of the magnetic field
Term 2 potential difference and current. around a bar magnet. OR
Experiment (Chemistry)
Prove the Conservation of matter
experimentally.
Project: Experiment (Physics)
You may do any of these topics or any other | Roll a trolley down an inclined plane with a
topic based on the Grade 10 content. ticker tape attached to it and use the data to
Chemistry: Purification and quality of water. plot a position vs. time graph. OR
OR Experiment (Chemistry)
Physics: Acceleration. Reaction types: precipitation, gas forming,
Example: acid-base and redox reactions.
10 Roll a ball down an inclined plane and using
measurements of time and position obtain
a velocity+time graph and hence determine
Term 3 the acceleration of the ball.
The following variations could be added to
the investigation:
i.  Vary the angle of inclination and
determine how the inclination impacts
on the acceleration
ii. Keep the angle fixed and use inclined
planes made of different materials to
determine how the different surfaces
impact on the acceleration. One could
also compare smooth and rough
surface etc.
Experiment (Chemistry)
Test water samples for carbonates, chlorides,
Term 4 nitrates, nitrites, pH and look at water
samples under the microscope.
Experiment (Physics)
Conservation of Energy (qualitative)
Experiment (Physics): Practical Demonstration (Physics)
Investigate the relationship between force Investigate the relationship between normal
and acceleration (Verification of Newton’s force and maximum static friction.
second law) Investigate the effect of different surfaces on
Term1 maximum static friction by keeping the object
the same. OR
Experiment (Chemistry)
Investigate the physical properties of water
(density, BP, MP, effective as solvent, ...)
Experiment (Chemistry): Experiment (physics
The effects of intermolecular forces: boiling Determine the critical angle of a rectangular
Term 2 points, melting points, surface tension, glass (clear) block. OR
solubility, capillarity,... Experiment (Chemistry)
M Boyle’s law OR preparation of PbO, from
Pb(NO,),
Project: Experiment (physics
You may do any of these topics or any other | Obtain current and voltage data for a resistor
topic based on the Grade 11 content. and a light bulb and determine which one
Term 3 obeys Ohm’s law. OR
Chemistry: Exothermic and endothermic Experiment (Chemistry)
reactions (examples and applications) Investigate natural indicators for acids and
OR bases
Physics: Snell's Law
Experiment (Chemistry)
Term 4 Redox reactions - one synthesis, one

decomposition and one displacement
reaction.

12




Prescribed Practical Activities Practical Activities
Grade Term
Formal Assessment Informal Assessment
Experiment (Chemistry) Experiment (physics
Preparation of esters Draw a graph of position vs. time and velocity
vs. time for a free falling object. AND Use
the data to determine the acceleration due to
gravity.
Term1 OR
Experiment (Chemistry)
Reaction of alkanes and alkenes with bromine
and potassium permanganate OR making a
polymer like “slime” or “silly putty”.
Experiment (Chemistry) Investigation (Physics)
How do you use the titration of oxalic acid Perform simple experiments to determine the
against sodium hydroxide to determine the work done in walking up (or running up a flight
concentration of the sodium hydroxide? of stairs). By timing the run and walk (same
OR flight of stairs) one can enrich the concept of
Term 2 power. OR Investigate Conservation of linear
12 Experiment (Physics) Momentum
Conservation of linear momentum. OR
Experiment (Chemistry)
Rate of chemical reactions with sodium sulphite
and hydrochloric acid OR chemical equilibrium.
Experiment (physics) Investigation (Physics):
Part 1 Set up a series-parallel network with an
Determine the int | resist f ammeter in each branch and external circuit
bettermlne € Internal resistance or a and voltmeters across each resistor, branch
atery. and battery, position switches in each branch
Term 3 Part 2 and external circuit. Use this circuit to
. . investigate short circuits and open circuits.
Set up a series-parallel network with known
resistor. Determine the equivalent resistance | OR
using an ammeter and a _voltmeter and Experiment (Chemistry)
compare with the theoretical value.
Investigate electrolytic and galvanic cells.
Term 4

2.6 WEIGHTING OF TOPICS [40 WEEK PROGRAMME]

GRADE 10 GRADE 11 GRADE 12

% % %
Mechanics 18.75 16.87 17.50
Waves, Sound & Light 10.00 8.13 3.75
Electricity & Magnetism 8.75 12.5 7.50
Matter & Materials 17.50 15.00 11.5 Chem & 3.75 Phys
Chemical Change 15.00 17.50 17.50
Chemical Systems 5.00 5.00 3.5
Teaching Time (Theory and Practical Work) 75.00 75.00 65.00
Time for Examinations and Control Tests 25 25 35

Total time = 40 hrs/Term x 4 Terms = 160 Hours (per year)

13




2.7 OVERVIEW OF FORMAL ASSESSMENT AND RECOMMENDED INFORMAL EXPERIMENTS

For grades 10 and 11 TWO prescribed experiments are done per year, ONE Physics experiment and ONE Chemistry
experiment as formal assessment (one experiment per term for term 1 and 2).For grade 12 THREE prescribed
experiments are done per year, ONE or TWO Physics experiments and ONE or TWO Chemistry experiments as
formal assessment (one experiment per term for terms 1, 2 and 3). TWO control tests and TWO examinations are
written as formal assessment in each of grades 10 and 11. ONE control test, ONE midyear examination, ONE trial
examination and ONE final examination are written as formal assessment for grade 12.

ONLY in grade 10 and grade 11 ONE project is done per year as formal assessment either in Chemistry or in Physics
or an integrated Chemistry/Physics project (started in term 1 and assessed in term 3). Any ONE of the recommended
projects can be done or any ONE of the experiments can be done as a practical investigation or any other topic of
choice can be used as a project.lt is recommended that the project topic is given to learners early in the first term
so that learners can start the project. The final assessment of the project is done and recorded in the third term. In
grade 12 NO project is done.

There are four recommended informal experiments for grades 10 and 11 and three recommended informal
experiments for grade 12.

2.8 DEVELOPING LANGUAGE SKILLS: READING AND WRITING

Teachers of Physical Sciences should be aware that they are also engaged in teaching language across the
curriculum. This is particularly important for learners for whom the Language of Learning and Teaching (LoLT) is not
their home language. It is important to provide learners with opportunities to develop and improve their language
skills in the context of learning Physical Sciences. It will therefore be critical to afford learners opportunities to read
scientific texts, to write reports, paragraphs and short essays as part of the assessment, especially (but not only) in
the informal assessments for learning.
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SECTION 4: ASSESSMENT

4.1 INTRODUCTION

Assessment is a continuous planned process of identifying, gathering and interpreting information about the
performance of learners, using various forms of assessment. It involves four steps: generating and collecting
evidence of achievement; evaluating this evidence; recording the findings and using this information to\ understand
and thereby assist the learner’s development in order to improve the process of learning and teaching.

Assessment should be both informal (Assessment for Learning) and formal (Assessment of Learning). In both cases
regular feedback should be provided to learners to enhance the learning experience. Assessment is a process
that measures individual learners’ attainment of knowledge (content, concepts and skills) in a subject by collecting,
analysing and interpreting the data and information obtained from this process to:

. enable the teacher to make reliable judgements about a learner’s progress
. inform learners about their strengths, weaknesses and progress
. assist teachers, parents and other stakeholders in making decisions about the learning process and the

progress of the learners.

Assessment should be mapped against the content, concepts and skills and the aims specified for Physical Sciences
and in both informal and formal assessments it is important to ensure that in the course of a school year:

. all of the subject content is covered
. the full range of skills is included
. a variety of different forms of assessment are used.

4.2 INFORMAL OR DAILY ASSESSMENT

Assessment for learning has the purpose of continuously collecting information on a learner’s achievement that can
be used to improve their learning.

Informal assessment is a daily monitoring of learners’ progress. This is done through observations, discussions,
practical demonstrations, learner-teacher conferences, informal classroom interactions, etc. Informal assessment
may be as simple as stopping during the lesson to observe learners or to discuss with learners how learning is
progressing. Informal assessment should be used to provide feedback to the learners and to inform planning for
teaching, but need not be recorded. It should not be seen as separate from learning activities taking place in the
classroom. Learners or teachers can mark these assessment tasks.

Self assessment and peer assessment actively involves learners in assessment. This is important as it allows learners
to learn from and reflect on their own performance. The results of the informal daily assessment tasks are not formally
recorded unless the teacher wishes to do so. The results of daily assessment tasks are not taken into account for
promotion and certification purposes.

Informal, ongoing assessments should be used to structure the acquisition of knowledge and skills and should be
precursor to formal tasks in the Programme of Assessment.
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4.3 FORMAL ASSESSMENT

Formal school-based

Grades End-of-year examinations
assessments
R-3 100% n/a
4-6 75% 25%
7-9 40% 60%
25% including a midyear
10 and 11 o 75%
examination

25% including midyear and o
12 External examination: 75%
trial examinations

All assessment tasks that make up a formal programme of assessment for the year are regarded as Formal
Assessment. Formal assessment tasks are marked and formally recorded by the teacher for progression and
certification purposes. All Formal Assessment tasks are subject to moderation for the purpose of quality assurance
and to ensure that appropriate standards are maintained.

Formal assessment provides teachers with a systematic way of evaluating how well learners are progressing in
a grade and in a particular subject. Examples of formal assessments include tests, examinations, practical tasks,
projects, oral presentations, demonstrations, performances, etc. Formal assessment tasks form part of a year-long
formal Programme of Assessment in each grade and subject.

4.3.1 Control tests & examinations

Control tests and examinations are written under controlled conditions within a specified period of time. Questions
in tests and examinations should assess performance at different cognitive levels with an emphasis on process
skills, critical thinking, scientific reasoning and strategies to investigate and solve problems in a variety of scientific,
technological, environmental and everyday contexts. Examinations papers and control tests in the Physical Sciences
in Grades 10-12 could adhere to the weighting of cognitive levels given in Table 1. See APPENDIX 1 for a detailed
description of the cognitive levels.

COGNITIVE LEVEL DESCRIPTION PAPER 1 (PHYSICS) PAPER 2 (CHEMISTRY)
1 Recall 15 % 15 %
2 Comprehension 35 % 40 %
3 Analysis, Application 40 % 35 %
4 Evaluation, Synthesis 10 % 10 %

Table 1: Recommended weighting of cognitive levels for examinations and control tests
4.3.2 Practical investigations & experiments

Practical investigations and experiments should focus on the practical aspects and the process skills required for
scientific inquiry and problem solving. Assessment activities should be designed so that learners are assessed on
their use of scientific inquiry skills, like planning, observing and gathering information, comprehending, synthesising,
generalising, hypothesising and communicating results and conclusions. Practical investigations should assess
performance at different cognitive levels and a focus on process skills, critical thinking, scientific reasoning and
strategies to investigate and solve problems in a variety of scientific, technological, environmental and everyday
contexts.
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The difference between a practical investigation and an experiment is that an experiment is conducted to verify or
test a known theory whereas an investigation is an experiment that is conducted to test a hypothesis i.e. the result or
outcome is not known beforehand.

4.3.3 Projects

A project is an integrated assessment task that focuses on process skills, critical thinking and scientific
reasoning as well as strategies to investigate and solve problems in a variety of scientific, technological,
environmental and everyday contexts. This requires a learner to follow the scientific method to produce

either a device, a model or to conduct a practical investigation

A project will entail only one of the following:
0] Construction of a device e.g. electric motor

(i) Building a physical model in order to solve a challenge you have identified using concepts in the FET
Physical Sciences curriculum

(i)  Practical investigation
Note:
The learner has the option to include a poster as part of the presentation of his/her project.

The assessment tools used, specifying the assessment criteria for each task, will be dictated by the nature of the task
and the focus of assessment. Assessment tools could be one or a combination of rubrics, checklists, observation
schedules and memoranda.

REQUIREMENTS FOR GRADE 10, 11 AND 12 PRACTICAL WORK

In grade 10 and 11 learners will do TWO prescribed experiments for formal assessment (ONE Chemistry and
ONE Physics experiment) and ONE project on either Physics or Chemistry. This gives a total of THREE formal
assessments in practical work in Physical Sciences in each of Grades 10 and 11.

In grades 10 and 11 it is recommended that learners do FOUR experiments for informal assessment (TWO Chemistry
and TWO Physics experiments). This gives a total of FOUR informal assessments in practical work in Physical
Sciences in each of Grades 10 and 11.

In grade 12 learners will do THREE prescribed experiments for formal assessment (ONE or TWO Chemistry and
ONE or TWO Physics). This gives a total of THREE formal assessments in practical work in Physical Sciences
in Grade 12.

In grade 12 it is recommended that learners do THREE experiments for informal assessment (TWO Chemistry and
ONE Physics experiment OR ONE Chemistry and TWO Physics experiments). This gives a total of THREE informal
assessments in practical work in Physical Sciences in Grade 12.
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Grade 10

Table 2: Practical work for grade 10

Practical work

Chemistry

Physics

Prescribed experiments (formal assessment)

1

1

Project (formal assessment)

ONE either Physics or Chemistry

Experiments (informal assessment) 2 2
TOTAL 7 practical activities

Grade 11

Table 3: Practical work for grade 11
Practical work Chemistry Physics

Prescribed experiments (formal assessment)

1

1

Project (formal assessment)

ONE either Physics or Chemistry

Experiments (informal assessment)

2

2

TOTAL

7 practical activities

Grade 12

Table 4: Practical work for grade 12

Practical work

Chemistry

Physics

Prescribed experiments (formal assessment)

2

OR Prescribed experiments (formal assessment)

1

Project (formal assessment)

Experiments (informal assessment)

2

OR Experiments (informal assessment)

1

TOTAL

6 practical activities = 3 Chemistry & 3 Physics

The forms of assessment used should be age - and developmental level appropriate. The design of these tasks
should cover the content of the subject and include a variety of tasks designed to achieve the objectives of the

subject.

4.4 PROGRAMME OF ASSESSMENT

The Programme of Assessment is designed to spread formal assessment tasks in all subjects in a school throughout

a term

4.4.1 Programme of formal assessment for grades 10 and 11

In addition to daily assessment, teachers should develop a year-long formal Programme of Assessment for each
grade. The learner’s performance in this Programme of Assessment will be used for promotion purposes in Grades

10 and 11. In Grades 10 and 11, assessment is school-based or internal.
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The marks achieved in each of the assessment tasks that make up the Programme of Assessment must be reported

to parents. These marks will be used to determine the promotion of learners in Grades 10 and 11. Table 3 illustrates

an assessment plan and weighting of tasks in the programme of assessment for Physical Sciences grades 10 &11.

PROGRAMME OF ASSESSMENT FOR GRADES 10

END-OF-YEAR
ASSESSMENT TASKS
ASSESSMENT
(25%)
(75%)
TERM 1 TERM 2 TERM 3 TERM 4
Type Mark Type Mark Type Mark
Project:
ANY ONE OF: Final Examination
Experiment 20 Experiment 20 Construction of 20 (2 x 150 marks giving a total
device/building a of 300 marks for papers 1
model/practical and 2)
investigation
Mid-Year
Control Test 10 Examination 20 Control Test 10
Total: 30 marks Total: 40 marks Total: 30 marks Total: 300 marks

Total = 400 marks

FINAL MARK = 25% (ASSESSMENT TASKS) +75% (FINAL EXAM)=100%

Table 5: Assessment plan and weighting of tasks in the programme of assessment for Grades 10

PROGRAMME OF ASSESSMENT FOR GRADES 11

END-OF-YEAR
ASSESSMENT TASKS
ASSESSMENT
(25%)
(75%)
TERM 1 TERM 2 TERM 3 TERM 4
Type Mark Type Mark Type Mark
Project:
ANY ONE OF: Final Examination
Experiment 20 Experiment 20 Construction of 20 (2 x 150 marks giving a total
device/building a of 300 marks for papers 1
model/practical and 2)
investigation
Control Test 10 E Mid-Year 20 Control Test 10
xamination
Total: 30 marks Total: 40 marks Total: 30 marks Total: 300 marks

Total = 400 marks

FINAL MARK = 25% (ASSESSMENT TASKS) +75% (FINAL EXAM)=100%

Table 6: Assessment plan and weighting of tasks in the programme of assessment for Grades 11
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4.4.2 Programmme of formal assessment for grade 12

Assessment consists of two components: a Programme of Assessment which makes up 25% of the total mark for
Physical Sciences and an external examination which makes up the remaining 75%. The Programme of Assessment
for Physical Sciences comprises six tasks that are internally assessed. Together the Programme of Assessment and
external assessment make up the annual assessment plan for Grade 12. Table 7 illustrates the assessment plan and
weighting of tasks in the programme of assessment for Physical Sciences Grade 12.

The Programme of Assessment is the School Based Assessment (SBA)

EXTERNAL
PROGRAMME OF ASSESSMENT FOR GRADE 12 (SBA) ASSESSMENT
END-OF-YEAR
ASSESS(I\;I{I)E(;\I;I' TASKS ASSESSMENT
o (75%)
TERM 1 TERM 2 TERM 3 TERM 4
Type Mark Type Mark Type Mark

Final Examination

Experiment 15 Experiment 15 Experiment 15 (2 x 150 marks giving

a total of 300 marks for
papers 1 and 2)

Mid-Year

Examination 20 Trial Examination 25

Control Test 10

Total: 25 marks Total: 35 marks Total: 40 marks Total: 300 marks

Total = 400 marks
FINAL MARK = 25% (ASSESSMENT TASKS) +75% (FINAL EXAM)=100%

Table 7: Assessment plan and weighting of tasks in the programme of assessment for grade 12
4.4.3 END-OF-YEAR EXAMINATIONS
4.4.3.1 Grades 10 and 11 (internal assessment)

The end-of-year examination papers for Grades 10 and 11 will be internally set, marked and moderated, unless
otherwise instructed by provincial departments of education.

The internally set, marked and moderated examination will consist of two papers.

Tables 5 and 6 below respectively show the weighting of questions across cognitive levels and the specification and
suggested weighting of the content for the Grades 10 and 11 end-of-year examinations (across the two papers).

GRADE 10
Weighting of Questions Across
Total : Cognitive Levels
Paper Content Marks Marks/ D|l_|1rat|on
Paper iz
Level1 | Level 2 | Level 3 | Level 4
Mechanics 75
PAPER1:
PHYSICS Waves, Sound & Light 40 150 2 15 % 35 % 40 % 10 %
FOCUS
Electricity & Magnetism 35
Chemical Change 60
PAPER 2:
CHEMISTRY Chemical Systems 20 150 2 15 % 40 % 35 % 10 %
FOCUS
Matter & Materials 70

Table 8: Weighting of questions across cognitive levels, the specification and suggested weighting of the
content for the Grade 10 end-of-year examination
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GRADE 11

Total ) Weighting of Questions Across
Paper Content Marks Marks/ [()ﬂ:)al::,g;' Cognitive Levels
Paper Level1 | Level 2 | Level 3 | Level 4
Mechanics 68
PAPER1: .
PHYsics | Vaves, Sound & Light 32 150 3 15% | 35% | 40% | 10%
Focus Electricity & Magnetism 50
Chemical Change 70
PAPER 2:
CHEMISTRY | Chemical Systems 20 150 3 15 % 40 % 35 % 10 %
FOCUS
Matter & Materials 60

Table 9: Weighting of questions across cognitive levels, the specification and suggested weighting of the

content for the Grade 11 end-of-year examination

4.4.3.2 Grade 12 (external assessment)

The external examinations are set externally, administered at schools under conditions specified in the National

policy on the conduct, administration and management of the National Senior Certificate: A qualification at Level 4 on

the National Qualifications Framework (NQF) and marked externally.

The core content outlined in the Physical Sciences Curriculum and Assessment Policy (CAPS) document is compulsory

and will be examined through Papers 1 and 2. Note that all the topics in the grade 12 curriculum are examinable in

the end of year examination plus selected topics from grades 10 and 11. Below is a list of selected content, outlined

for Grade 10 and 11 in the CAPS document that is also examinable in the Grade 12 final examination.

Selected Examinable Grades 10 & 11 Topics

Physics from grade 11

Chemistry from grades 10 and 11

1. Newton’s Laws (Newton 1, 2, 3 and Newton’s Law of
Universal Gravitation) and Application of Newton’s Laws.

2. Electrostatics (Coulomb’s Law and Electric field)

3. Electric circuits (Ohm’s Law, Power and Energy)

e b=

Representing chemical change (grade 10)
Intermolecular forces (grade 11)
Stoichiometry (grade 11)

Energy and Change (grade 11)

Table 10: Examinable topics from grade 10 and 11

Multiple-choice questions could be set in examination papers. However, such questions should have a maximum

weighting of 10%. The examination paper may also consist of conceptual type questions.

The final end-of-year examination is nationally set, marked and moderated.

The nationally set, marked and moderated examination will consist of two papers:

. Paper 1: Physics focus (3 hours, 150 marks)

. Paper 2: Chemistry focus (3 hours, 150 marks)

. All of the questions will focus on content as stated in the National Curriculum Statement.

. Questions will reflect the different levels of the Physical Sciences Assessment Taxonomy (APPENDIX 1)

appropriate to the paper.
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Table 11 shows the weighting of questions across cognitive levels and the specification and suggested weighting of
the content for the Grade 12 end-of-year examinations (across the two papers).

GRADE 12
Total ) Weighting of Questions Across
Paper Content Marks Marks/ [();:,a::,g;' Cognitive Levels
Paper Level 1 | Level 2 | Level 3 | Level 4
Mechanics 63
PAPER1: Waves, Sound & Light 17
PHYSICS 150 3 15 % 35 % 40 % 10 %
FOCUS Electricity & Magnetism 55
Matter & Materials 15
Chemical Change 84
PAPER 2:
CHEMISTRY | Chemical Systems 18 150 3 15 % 40 % 35 % 10 %
FOCUS
Matter & Materials 48

Table 11: Weighting of questions across cognitive levels, the specification and suggested weighting of the
content for the Grade 12 end-of-year examination

4.5 RECORDING AND REPORTING

Recording is a process in which the teacher documents the level of a learner’s performance in a specific assessment
task. It indicates learner progress towards the achievement of the knowledge and skills as prescribed in the
Curriculum and Assessment Policy Statements. Records of learner performance should provide evidence of the
learner’s conceptual progression within a grade and her / his readiness to progress or be promoted to the next grade.
Records of learner performance should also be used to verify the progress made by teachers and learners in the
teaching and learning process.

Reporting is a process of communicating learner performance to learners, parents, schools, and other stakeholders.
Learner performance can be reported in a number of ways. These include report cards, parents’ meetings, school
visitation days, parent-teacher conferences, phone calls, letters, class or school newsletters, etc. Teachers in all
grades report in percentages against the subject. The various achievement levels and their corresponding percentage
bands are as shown in the table below.

Note: The seven point scale should have clear descriptions that give detailed information for each level. Teachers
will record actual marks against the task by using a record sheet; and report percentages against the subject on the
learners’ report card.

RATING CODE DESCRIPTION OF COMPETENCE PERCENTAGE

7 Outstanding achievement 80-100
6 Meritorious achievement 70-79
5 Substantial achievement 60-69
4 Adequate achievement 50-59
3 Moderate achievement 40-49
2 Elementary achievement 30-39
1 Not achieved 0-29

Table 12: Codes and percentages for reporting in Grades R-12
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4.5.1 Recording and reporting in the first, second and third terms

Schools are required to provide quarterly feedback to parents on the Programme of Assessment using a formal
reporting tool such as a report card. The schedule and the report card should indicate the overall level of performance
of a learner. Schools should use the following weighting for reporting purposes only and only in the first, second
and third terms of Grades 10, 11 and 12:

Practical Work Control test/mid-year exam/trial exam
Weighting 25% 75%

4.5.2 Recording and reporting on the Assessment Tasks and SBA in the Programme of Assessment

Schools are also required to provide quarterly feedback to parents and learners of the marks obtained by learners in
the assessment tasks as given in tables 5 and 6 and on the SBA as given in table 7. This report should adhere strictly
to the weighting given in tables 5, 6 and 7 and should use a formal reporting tool.

4.5.3 Recording and reporting at the end of the academic year

The weighting of tasks in the Programme of Assessment must be strictly adhered to when calculating the FINAL
MARK of the learner for promotion purposes in each of Grades 10, 11 and 12, at the end of the academic year.

4.6 MODERATION OF ASSESSMENT

Moderation refers to the process that ensures that the assessment tasks are fair, valid and reliable. Moderation
should be implemented at school, district, provincial and national levels. Comprehensive and appropriate moderation
practices must be in place for the quality assurance of all subject assessments.

All Grade 10 and 11 tasks are internally moderated. The subject head or head of department for Physical Sciences
at the school will generally manage this process.

All Grade 12 tasks should be externally moderated. The subject head or head of department for Physical Sciences
at the school will generally manage this process.

4.7 GENERAL
This document should be read in conjunction with:

4.7.1 National policy pertaining to the programme and promotion requirements of the National Curriculum
Statement Grades R-12; and

4.7.2 The policy document, National Protocol for Assessment Grades R-12.
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PHYSICAL SCIENCES GRADES 10-12

APPENDIX 5 Solubility table

Solubility Table

Soluble compounds Exceptions
Almost all salts of Na*, K* and NH,*

All salts of CI, Brand I e Halides of Ag*, Hg,*" and Pb*
Compounds containing F- e Fluorides of Mg?*, Ca?*, Sr?*, Ba?* and Pb?
Salts of

nitrate, NO,

chlorate, CIO,
perchlorate, CIO,
acetate, CH,COO KCIO,

Salts of sulphate, SO,* Sulphates of Sr?*, Ba?* and Pb?*

Insoluble compounds Exceptions

All salts of
carbonate, CO,>
phosphate, PO,*
oxalate, C,0,*
chromate, CrO,>
sulphide, S*

Most metal hydroxides OH-and
oxides, O*

Salts of NH,* and alkali metal cations
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CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)






