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Improving Learning Outcomes in Physical Sciences
Objective of Workshop
This workshops aims to equip HODs and lead teachers in the use of different tools so that
tea hers are supported a d lear ers u dersta di g of targeted topi s a e orre ted a d
strengthened. The targeted content area used in this workshop is Acids & Bases.

Workshop Outline
There are three parts to this workshop.
In the first session, The Circle of a teacher’s Life, we explore how planning, tracking,
assessment and reflections are related in an ongoing cycle. We explore different tools that
can be used to assist in each stage of the teaching and learning process. This session is
planned to take no more than 1 hour.
In the 2nd session, Reflections on Assessment, we explore the power of reflection as a
vehicle to facilitate change in areas where learners do not perform as well as they could do.
We have selected the topic of Acids and Bases. We analyse exam questions from the
National Senior Certificate and then identify the chain of concept development that learners
should have gone through and suggest where the chain is often broken. This session is
planned to take about 2 hours.
The 3rd session of the workshops focuses on Planning for Teaching Acids & Bases in 2018.
We start by identifying in which Grade and at which time of the year, the concepts related
to the topic of Acids and Bases are taught by using the ATPs and Planner and Trackers. We
will plan practical steps to remediate common errors and address misconceptions that
learners in Grades 10 – 12 hold. These practical steps can be incorporated into a subject
improvement plan.

Reflection:
By the end of this workshop I would like to:
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Jika iMfundo Workshop Programme
Description
Session 1
(1 hour)
30 min

30 min

Session 2
(2 hours)
40 min

The Circle of a teacher’s Life
Activity 1: Jig Saw on Planning Tools

Activity 2: Designing Cycles

Activity 1: Feedback from NSC Nov 2017 Paper 2
Activity 2: A closer look at Question 7: Acids & Bases

40 min

Activity 3: Common Errors & Misconceptions

40 min

Flip chart paper
Markers
ATP
Trackers &
Planners
Diagnostic Report

Reflections on Assessment

40 min

Session 3
(2 hours)

Resources

Flip chart paper
Markers
Prestik
Post It Notes or
Small cards &
Prestik
Flip Chart Paper

Planning for Teaching Acids & Bases 2018
Activity 1: Recommended Actions Steps

30 min

Activity 2: Working backwards

40 min

Activity 3: Building inter-related concept chains

10 min

Closure & Thanks

Coloured
rectangular cards
White card
Prestik
Pens / Markers
Wool / String
Tape
Prestik
Coloured
rectangular cards
White card
Red markers
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The Circle of a teacher’s Life

Introduction
Science teachers are very familiar with the idea that life is full of cycles. We all know the
steps of the water cycle and can explain the carbon or nitrogen cycle. But do we always
recognise the different parts of a teaching cycle? The cycle or circle illustrated in this session
is not by any means the only cycle but is a useful framework for integrating the Annual
Teaching Plan (ATP), Planner and trackers, feedback and reflections from different sources
including the National Senior Certificate Examinations Diagnostic Report written in
November of the previous year, in our preparation for teaching different topics.
Activity 1

Jig Saw on Planning Tools

30 min

1. Discuss in groups of three what you understand is found in each of the documents listed
below and suggest the purpose of each.
10 min


Annual Teaching Plan



Planner and Tracker



NSC Diagnostic Report

2.
Form specialist groups
10 min
Assign a group member to each document. Next you will need to re-group and have all
participants now focus on one of the documents. Use flip chart paper to collate all the ideas.
Use different coloured pens to note the description and purpose.
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3:
Presentations
10 min
Each group needs to display their flip chart paper. Stick the flip charts on different walls in
the room. Each group must select one representative who stands next to the chart and
dis usses the group s ideas. All other participants must move around the room and make
suggestions / comments about ea h other s charts.
Add answers that are displayed on the charts to suggested answers given in Appendix 1 on
page 36.
Activity 2
Designing Cycles
Work in different groups of between 3 and 4 participants.

30 min
5 min

1. Draw a circular flow diagram on a sheet of flip chart paper to illustrate the process of
teaching and learning. You may want to include the following activities:





Planning
Teaching
Reflection
Assessment

2. Show when you will use the three documents discussed in Activity 1 as well as any other
resources.
10 min
Diagram that shows stages of cycle and resources used

.
3.

What activities would take place at each step of the cycle?

15 min
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Reflections on Assessment

Introduction
The purpose of assessment should not be to rank learners and award some certificates of
competence. The data we extract from different types of assessment should play a vital part
in our planning, reflection and teaching. This data can focus our attention and efforts in
moving learners to a better understanding of critical concepts. In this session, we will focus
on Acids and Bases but a similar approach should be encouraged for other topics too. It is
recommended that HODs and subject advisors focus on no more than two areas per term.
Activity 1:

Feedback from NSC Nov 2017 Paper 2

40 min

Refer to the paragraph and graph below taken from the Diagnostic Report Nov 2017 (pg
185):

Answer the questions that follow individually. You have 10 minutes to answer the questions
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Questions:
1.

What topics taught in term 2 need remedial attention?

2.

What topics in other terms need attention?

3.

Suggest reasons why learners did poorly in the topics highlighted.

4.

Where will you find evidence to support your claims made in Question 3?

Activity 2

A closer look at Question 7: Acids & Bases

40 min

Instructions
Study the part of Question 7 you are given and the sections of the tracker you have been
given. Answer the following questions on a piece of flipchart paper:
1.

Does the exam question link to a topic in the tracker? Identify the week and session
when this concept should be taught.

2.

Rate the level of cognitive demand for each of the questions you have been given

3.

What errors or misconceptions do you think learners will have when answering this
question? Are there other common errors misconceptions learners have related to
the topic of Acids & Bases.

4.

What strategies do think you should adopt to ensure that all learners are given
support to overcome these common errors / misconceptions?
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Term 3
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Term 2
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Term 3
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Term 2
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40 min

Participants work in the same groups as in Activity 2 for Question 1. The purpose of Part 1 is
to show that the common errors / misconceptions are well known. Participants should not
need more than 10 minutes to complete part 1.
Part 1
Compare the answers you have given in Activity 2 Question 3 to the errors and
misconceptions identified in the diagnostic report.
Diagnostic Report 2017: Physical Sciences Paper 2 Pg 184 / 192 - 194
Common errors and misconceptions

10 min

(a)

Although Q7.1.1 was well answered, many candidates thought ammonia is a strong
base. Those who knew it is a weak base supplied an incorrect reason, such as
o pletely io ised .

(b)

Although Q7.1.2 was well answered, some candidates omitted the charge of NH4+.

(c)

The interpretation of the graph in Q7.2.1 was a challenge to many candidates. They
could not deduce from the graph that the soil is acidic.

(d)

Common errors made in the pH calculation in Q7.2.2 were: Mixing the pH and pOH
formulae, e.g. pH = -log[OH-] or pH = -log[H3O] or pH = -log(H3O+); omitting the pH
formula and just starting with 6 = -log[H3O+] and using formulae not applicable to the
calculation e.g. c  n ÷ V and/or c  m ÷ (MV) .

(e)

Common errors in Q7.3 were: Using an incorrect molar mass for sodium carbonate;
using an incorrect formula e.g n  c ÷ V or using n  V ÷ Vm when calculating
n(Na2CO3); incorrect substitution of volumes e.g. 495 cm3 instead of 500 cm3 and
substituting 5 cm3 instead of 50 cm3 to calculate the concentration of the dilute acid;
incorrect or no conversion from cm3 to dm3 when substituting volumes into c  n ÷ V
and using dilution factors without showing how it was obtained.

Part 2
30 min
Make a su
ary of the errors / is o eptio s that lear ers have i the topi of Acids &
Bases by writing down a word or phrase on a post it note. Stick post it notes onto a wall. You
can move your notes so that similar ideas are grouped together. You need to work together
to establish no more than 8 groups of misconceptions / common errors.
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40min

Part 1
10 min
Compare the answers you have given to Question 4 of Activity 2 to the recommendations
ade i the diag osti report that a i prove lear ers u dersta di g of A ids a d Bases
and be better prepared to answer exam questions.
Diagnostic Report 2017: Physical Sciences Paper 2 Pg 184 – 185 / 192 - 194
Suggestions for improvement
(a)

Learners should be made aware that the square brackets in the pH formula indicate
concentration and that the use of round brackets is incorrect.

(b)

The pH scale is poorly understood by many learners. A high pH was often linked to
an acid instead of a base.

(c)

Learners should be taught to label formulae when doing multistep calculations,
e.g.when calculating the number of moles of Na2CO3, the formula should be as
follows: n(Na2CO3) = m ÷ M

(d)

Ensure that stoichiometric calculations are properly taught in Grade 11. Expose
learners to stoichiometric calculations from the beginning of their Grade 12 year to
give them enough practice.

(e)

Use the Examination Guidelines to ensure learners study the correct definitions, such
as the definitions of strong and weak acids and bases.

Part 2

Linking strategies to misconceptions / errors

30 min

On the grid provided, write down strategies that you have used or think will work to correct
errors or misconceptions. You can also mention strategies to prevent a misconception from
developing.
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Activity 2:
Working backwards
Look at the exam questions for Acids & Bases again (Question 7).

30 min

Instructions
1.
For each question identify the foundational concepts or skills that will help learners
answer the question. Use the CAPS / ATP / Trackers to identify concepts that were
not examined in this exam. Write down these concepts or skills too.
2.
Write down the core concept on a piece of card. On different coloured card write
down the building blocks required to develop the key concept. Build a concept chain
using these cards and stick these on to the wall.
3.
Identify when each of the building blocks are taught by looking at CAPS, ATP and / or
Trackers. Stick this detail onto the wall using quite cards / pieces of paper.

Activity 3:

Building inter-related concept chains

40 min

Part 1
10 min
You need to work together as a large group. Take the chain of concept development and
build a network of related concepts across the Senior phase through to Grade 12.
You need to link the building blocks to the Grades these concepts are taught in. The concept
chains must not have repeated building blocks.
Secure three pieces of string or wool to the wool horizontally to a different wall.
Place building blocks below the first string are concepts if they need to be developed in the
Senior phase. Building blocks places between the 1st and 2nd string are covered in Grade 10.
Those between the 2nd and 3rd string are for Grade 11 and those above the 3rd string are for
Grade 12.
Part 2
15 min
Refer to Activity 3 of Session 2 when you identified misconceptions / errors. Identify the
weak links in the chain of concept development. Mark these using a red marker
Refer back to the strategies you identified that will help eliminate errors and diminish
misconceptions in Activity 1 of Session 3. Add these strategies to chains which have weak
links.
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Part 3
15 min
Work in groups of 3 or 4. Each group is given a different chain of concept development that
may have a weak link in it. Co plete the pla i g for your S ie e depart e t s su je t
improvement plan by completing the following table:
Key Concept

Grades
Senior Phase

Strategies for improvement

Grade 10

Grade 11

Grade 12

Closure & thanks

10 min

Please complete the questionnaire found on the next page. Before you start writing review
the expectations you wrote down at the beginning of the workshop.
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Appendix 1
Session 1

Activity 1

Annual Teaching Plan




A provincial plan on the sequence of teaching topics based on CAPS
Provides guidelines on what needs to be taught and what assessments need to be
completed during specified time frames.
A document used to record progress of curriculum delivery

Planner and Tracker






A planning tool that links CAPS and approved Learners & Teachers Support Materials
(LTSMs) to assist teachers, HODs and district specialists to measure curriculum
coverage.
A dynamic tool that encourages authentic reflection on weekly progress by teachers
so that HODs and district specialists can improve support of teachers so that greater
curriculum coverage is achieved.
A tool that gives details on assessment task and provides alternative resources that
can be used for assessment where there may be gaps in particular LTSMs.

NSC Diagnostic Report






A summary of the NSC examination learner performance based on a sample of 100
learners scripts from each province that shows the trends in learner performance
over multiple years.
A detailed question by question analysis that highlights misconceptions, common
errors and provides suggestions on how to remediate these for future Grade 12
learners.
A tool aimed to improve learner performance in the future. Targets specific areas of
weakness and seeks to remedy these by providing suggestions teachers should
implement when teaching specific topics.
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Activity 2

Suggested answer that shows stages of cycle and resources used:
Planning

Reflection
Question Papers
& Memos
Cognitive Levels
Learner scripts
Question analysis

Assessment
ATP / CAPS
Tracker
LTSM / TG
Previous Exam
Papers
Exam Guidelines
Diagnostic Report

ATP / CAPS
Tracker / LTSM / TG
Diagnostic Report
Exam Guidelines

Teaching
Tracker
LTSM / TG
Lesson plans

Reflection
Tracker
Lesson plans

Part 3: Activities that teachers need to include in different stages of the cycle
Planning:
 Annual planning – consider diagnostic report and plan to include recommendations
 ATP / CAPS – review sequence of topics and assessment requirements
 Tracker / LTSM / TG – refer to activities for each lesson to develop lesson plans that
need to include recommended learner activities.
 Create lesson plans & presentations
 Develop open & closed questions
 Plan for informal & formal assessments – theory & practical investigations
 Check new Exam Guidelines – make these available to learners
 Review tracker refle tio s fro previous year s
 Review learner performance and plan remediation, revision and new assessment
 Revise lesson plans based on learner feedback
Teaching
 Implement lesson plans
 Engage learners in activities & by using questions
 Include practical activities
 Formative assessment activities
 Answer learner questions

Participants Guide

Page 26

Reflection
 Review tracker and record progress on curriculum coverage
 Answer reflection questions
 Discuss areas of concerns with HOD
 Suggest strategies to stay on track
 Evaluate learners progress in terms of areas highlighted in Diagnostic Report
 Reflect on learner responses after both formal and informal assessment
Assessment
 Check requirements for CAPS ATP using Tracker
 Check levels for informal assessments
 Use questions from previous exams for informal assessment to focus on areas in
diagnostic report.
 Evaluate questions with respect to Exam Guidelines

Appendix 2
Session 2

Activity 2

Group A
1.
7.1.1 Definition of strong and weak bases Grade 11 Term 3
7.1.2 Acids – Base pairs Grade 11 Term 3
7.1.3 Ampholyte
Grade 11 Term 3
2.

7.1.1 Level 4: Evaluation & Synthesis (Easy)
There is a large element of recall in this question that learners need to synthesise.
Learners need to recall:
a.)
the definition of a weak base / strong base
b.)
that ammonia does not ionise completely
Based on these two statements they need to conclude that ammonia is a weak base.
In their answer they must state that ammonia does not ionise completely
7.1.2 Level 3: Application (Easy)
Identifi ation of an ase and it’s onjugate acid requires application of the definition
of a conjugate acid. Learners should know that a conjugate acid is the acid of the
reverse reaction. If they recognise that an acid is a proton donor then they should
identify the ammonium ion (NH4+) as the conjugate base. This example is used in
most textbooks so it could be ranked as Level 1 or level 2
7.1.3 Level 2: Comprehension
Learners need to recognise the word ampholyte and recall that this is a substance
that can act as either an acid or a base. They then need to recognise that only water
(H2O) that is present in this reaction is an ampholyte. This example is used in most
textbooks so it could be ranked as Level 1.
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Group B
1.

7.2.1 Grade 11 Term 3 & Grade 12 Term 2
7.2.2 Grade 12 Term 2

2.

7.2.1 Level 3 Application (medium)
7.2.2 Level 3 Application & Synthesis.

Group C
1.

Grade 10 Term 2 / Grade 11 Term2 & 3 / Grade 12 Term 2

2.

Level 3: Application & Synthesis.

Activity 3
A suggested list of misconceptions / common errors include the following:










Terminology & definitions
Application of definitions to examples
Write formula and balancing equations
The pH scale (Concept, link to Chemical Equilibrium & calculations)
Acid – Base reactions including titrations
Stoichiometric calculations related to acid – base reactions
Using Kw , KA and KB – links Acids & Bases to Chemical Equilibrium
Hydrolysis of salts
Poor Exam Technique
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