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PHYSICAL SCIENCES GRADES 10-12
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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

163



PHYSICAL SCIENCES GRADES 10-12

CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS)






