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 Improving Learning Outcomes in Physical Sciences 

Notes to Facilitator 

Greet the participants and ask them to read through the first page in their notes and to 

record their expectations at the bottom of the page 

Objective of Workshop 

This workshops aims to equip HODs and lead teachers in the use of different tools so that 

teachers are supported and learners’ understanding of targeted topics can be corrected and 

strengthened. The targeted content area used in this workshop is Electric Circuits. 

 

Workshop Outline 

The overall theme of this workshop is centred on reflective practice. We will be guided in 

this process by answering a different reflective question in each of the three sessions. 

 In the first session, we explore the question, Where have we come from?, and look back on 

the extent of curriculum coverage in Term 2 by making reference to the Term 2 tracker. We 

will reflect on the tracking process and look to generate solutions to give to teachers who 

may not be on track. 

We answer the question, Where are we now?, and try reflect on the results of learners’ in 

the June examination as a measure of curriculum coverage. This data needs to be compared 

to the feedback given in the tracker so that we can have a better picture of the depth of 

curriculum coverage not only in terms of what has been taught but also in terms of what 

learners have learnt.  

Our final question is, Where are we going?, which will allow us to plan strategies to ensure a 

deeper coverage of the curriculum with specific reference to the teaching of Electric 

Circuits. 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. We will focus on the roll informal 

assessment plays in tracking the concept development process.  

 Reflection: 

By the end of this workshop I would like to: 
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Jika iMfundo Workshop Programme 

 Description Resources 

Session 1 
(1½ hour) 

Reflections: Where have we come from?  

10 min Welcome & Introductions 
Video projector 
Speakers 
Screen 
Flip chart paper 
Markers  
Cards 

20 min  Activity 1: A little motivation to get started 

30 min Activity 2: Evaluation of Curriculum coverage 

30 min 
Activity 3: Evidence based Professional 

Conversations 

Session 2 
(1½ hour) 

Reflections: Where are we now? 

45 min Activity 1: Do numbers ever lie?  

45 min Activity 2: Are all exam questions fair?  

Session 3 
(1½ hour) 

Reflections: Where are we going to?  

45 min 
Activity 1: : Identification of Misconceptions about 
Electric Circuits 

 

45 min Activity 2: Analysis of graphs 
 
 Final 

Reflections 
(30 min) 

 

20 min Feedback / Complete Evaluation forms  

10 min Closure & Thanks  
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Session 1: Reflections: Where have we come from? 

Introduction 

Reflection as a deliberate, regular activity in teachers’ lives is as important as being in class 

and presenting lessons. The practice of reflection has been seen as key to the management 

of learning by many thought leaders including Socrates who said that the unexamined life 

isn’t worth living. John Dewy included the practice of reflection in his theory of learning. 

More recently, models of reflective practice have been championed by Kolb and Gibbs (See 

Appendix 1 *). In its simplest form the cycle of practice and reflection is captured in the flow 

chart below: 

 

 

 

 

 

 

 

 

 

 

(Diagram taken from 

online course presented by Cambridge International) 

The element of reflection is used in many teacher professional development programmes 

around the world and is seen as a very reliable tool to improve learning outcomes. It is 

therefore a critical component of using Planners and Trackers.   

There is not enough time to unpack all the theory around reflective practice in detail but the 

activities in this workshop are designed to help highlight the key points in a practical way. 

However, if you would like to find out more about the theory, consider working through the 

short online course presented by Cambridge International: 

https://www.cambridge-community.org.uk/professional-development/gswrp/index.html 

*  Kolb: 
https://teach.its.uiowa.edu/sites/teach.its.uiowa.edu/files/docs/docs/David_Kolbs_Learnin
g_Cycle_ed.pdf 

https://www.cambridge-community.org.uk/professional-development/gswrp/index.html
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Gibbs: https://my.cumbria.ac.uk/media/MyCumbria/Documents/ReflectiveCycleGibbs.pdf 
Activity 1 A little motivation to get started    15 min 

Spend a few minutes in silence and reflection on the following three questions: 

 Why are we here? 

 Why do we have Jika iMfundo Workshops? 

 Why do we encourage teachers and HODs to use Planners & Trackers?  

 

Show participants this short video clip by Dylan William, a specialist in formative 

assessment.(https://www.youtube.com/watch?v=eqRcpA5rYTE or share it on WhatsApp or 

via Bluetooth.) 

 

Dylan William: Every teacher needs to improve, not because they are not good enough, but 

because they can be better. 

Work in pairs and discuss your reflections, the video presentation and the above quotation.  

  

Activity 3 Evaluation of Curriculum Coverage based on Term 2 Tracker 30 min 

Questions: What does curriculum coverage mean? 

  What strategies can we give teachers to improve curriculum coverage?  

Precious Dlamini teaches two Grade 11 classes. Her one class, Grade 11B, is on track but 

Grade 11D are falling behind. Read through her reflection recorded in her tracker: 

Week 8 Reflection 
Think about and make a note of:  
What went well?  
I think Grade 11B is now my favourite class – even Xolani and Themba are working well. In the informal 
assessment task the class achieved an average of 74%. The lowest mark was 55% and four learners achieved 
more than 85%. 
My strugglers in Grade 11D are starting to make progress, too. They have all completed the Formal Practical 
Assessment and only four learners achieved less than 40%, but they are now 3 lessons behind Grade 11B. 
 
What did not go well?  
Grade 11D are struggling with application questions. There are some learners who can’t solve a linear equation 
when given two of the variables and they need to find the third. Their Maths skills are very poor. 
  
What did the learners find difficult or easy to understand or do?  
To make up time with the Grade 11D class I did not demonstrate an experiment for them. I showed them a 
short You-Tube video of the experiment instead. They enjoyed watching the video but I don’t think they 
understand the relationship on graphs yet.  
 
What will you do to support or extend learners?  
I spent last Friday afternoon with most of Grade 11D – it was a voluntary catch up session. A few learners from 
other classes also attended. We went over the class test. I gave them the worksheet from the tracker to work 
on. By the end of the session they had completed it and most had the correct answers. 
Did you cover all the work set for the week? If not, how will you get back on track? 
I did not completed the work required in as much detail as I would have liked with Grade 11D. We will need to 
revisit some of the graph work when we do Electrostatics and Electric Circuits in term 3. I gave both classes an 
informal Chemistry base line test based on Grade 10 work. Most of the learners have forgotten all they learnt in 
Grade 10 Chemistry – the results for Grade 11D are very poor. I don’t know how I’m going to do all the 
Chemistry left for this term  - there is too much to do in the tracker! 

https://www.youtube.com/watch?v=eqRcpA5rYTE
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What will you change next time? Why?  
I don’t know what to change anymore but something must change! 
I spent extra time preparing Grade 11D for their formal practical. Although they managed the formal 
assessment better I’m now very far behind and don’t think I will finish all the Chemistry this term. The Grade 11 
Physics Exam is one of the first to be written too. I am stuck! If I speed up they can’t cope. If I do more hands 
on activities they understand better but I don’t have enough time. 
 
Precious Dlamini                                                                                                             Date: 7 June 2018 

 

  

Questions for discussion: 

1. What strategies has Precious Dlamini tried to make sure she is on tracker with both 

her classes? 

2. Are there any alternative strategies that Precious could try to implement? 

3. Based on her reflection, is Precious more focused on completing the tasks for the 

week or on supporting learners in the process of learning?  

Evaluate her approach. 

4. How do we know when it is OK to move on with the work – must 100% of the class 

be able to get 100% of the questions right or do we move on after we have 

presented the topics and worked through a few Exercises on the board? 

5. Rate Precious on her curriculum coverage. What could she do differently? 

Activity 3 Evidence based Professional Conversations   30 min 

Planning, tracking and writing weekly reflections are habits that teachers need to develop. 

These activities will help teachers develop but may not result in improved curriculum 

coverage. The catalyst that can increase the rate of improvement are evidenced base 

professional conversions where HODs and lead teachers actively encourage teachers with 

the objective of identifying areas where they can actively support teachers. 

Instructions 

1. Divide into pairs 

2. One person takes the role of Precious Dlamini (teacher) and the other takers the role 

of the HOD. 

3. Have an evidenced base (refer to the tracker and your answer from Activity 2) 

professional conversion together for about five minutes. 

4. One or two pairs will repeat their conversation for the whole group 
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Questions to assist in the conversation asked by: 

Precious 

a.)  How can I help the learners who take longer to grasp a concept? 

b.) Is it ok to teach some topics in detail and other topics in less detail? 

c.) Is there any way to get more learners involved in doing practical investigations, even 

for informal assessment? 

HOD 

a.) How can I help you? 

b.) Do you find writing down your reflections helps you plan the next week’s work? 

c.) How has the planner and tracker help you to stay on track? 

Note to Facilitator 

If there is time ask all participants to share ideas on how to improve curriculum coverage. 
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Session 2: Reflections: Where are we now? 

Introduction 

The record of work completed in the Planner and Tracker gives a good indication of whether 

or not the curriculum is being covered at the right pace for all the work to be done in a 

term. Ticking for compliance is not of any use. It hides problems instead of surfacing them 

so they can be addressed.  We need the information in the Planner and Tracker to be an 

accurate reflection of the work that has been done. Teachers need to make clear where 

they are off track. This will make it easier for the HoD to support them in finding ways to 

make up time so that the curriculum is covered.   

 

The reflections on ‘how things are going’ provide a useful starting point for constructive 

supportive conversations between the HoD and teacher.  These need to be as honest as 

possible and teachers need to make note of what worked as well as what did not work. We 

recognise that failure is certain but it is also the door to improvement as long as we reflect 

and learn from our previous attempts. 

 

While the Trackers are a useful tool to monitor curriculum coverage, they are not perfect 

and are not enough on their own. They give some indication of what was taught when, but 

they do not generally reflect how much learning has taken place. We need to look at learner 

performance to get a more complete indication of curriculum coverage.  Curriculum 

coverage is both what the teacher has taught and what the learner has learned! 

 

Activity 1 Do numbers ever lie?      45 min 

Mark sheet Analysis 

The mark sheet on the next page is based on the Physics Exam provided in the Term 2 

tracker. The reason this mark sheet is included as a tool for diagnostic assessment is to show 

that valuable information can be extracted from a careful analysis of a sample of learners’ 

marks. A whole class or grade at a school would be ideal but the data may be overwhelming 

and not consistent. A smaller random sample is used here to identify areas of weakness or 

good performance. It is a useful exercise for learners to do themselves, too. This will help 

them identify areas where they need to get help in or spend more time studying and 

correcting misconceptions. In this way learners in Grade 10 - 12 can be taught to take more 

responsibility for their own learning.  
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Questions to discuss 

1. What information can you draw about the learners’ performance from the table on 

the below? 

2. In which questions did the learners do well? 

3. In which questions did the learners struggle the most? 

4. Give some reasons why learners may have performed poorly in the questions you 

have highlighted? 

5. Did all learners perform at the same level in this sample? Do any learners stand out 

for either good performance or poor performance? 

6. What general feedback would you give to learner I? 

  Mark Sheet  

Grade 11 June  Examination Physics  

 Questions 

1 2 3 4 5 6 7 Total 
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Marks 20 9 8 13 9 19 9 85 % 
Name          

A 8 7 7 12 8 5 0 47 55,29 

B 4 6 8 10 6 6 0 40 47,06 

C 12 7 6 12 9 4 1 51 60,00 

D 10 9 8 8 7 5 2 49 57,65 

E 8 9 5 9 6 6 3 46 54,12 

F 2 5 6 8 4 4 2 31 36,47 

G 8 8 7 7 5 5 1 41 48,24 

H 12 9 8 8 7 2 0 46 54,12 

I 16 9 8 13 6 4 0 56 65,88 

J 8 7 7 9 6 6 2 45 52,94 

Average 9 8 7 10      6 4 1 4 
 

Average 

(%) 

44 84 88 74 71 25 12 
 

53,18 
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Possible Answers to consider: 

1. The large majority of this sample has performed very well. The mark sheet and 

averages per questions help you identify areas where most learners performed well 

and where they performed poorly too. The mark sheet helps you see trends in 

learner performance too e.g. From Question 4 onwards the level of performance 

decreases. 

2. The learners answered the Mechanics questions very well.  

3. The learners performed poorly in the multiple choice questions and in the questions 

on Refraction and Diffraction. 

4. The learners may not have seen many multiple choice questions previously. They 

may have struggled to answer this type of question because of the language used. 

Learners may have guessed answers to multiple choice questions. (Type of 

Questions – Exam Technique) 

 Multiple choice questions often require mastery of language. Questions can be 

ambiguous too. Differences in meaning can be subtle and even misleading.  

          (Appropriate Language of Questions) 

These learners did really well in the Mechanics questions but poorly in the Waves 

questions. They may have spent too long answering Mechanics and not had time to 

answer questions 6 & 7. (Poor time management by Learners – Exam Technique) 

Another possibility:  

Mechanics is more cognitively demanding and is re-examined in Grade 12 so the 

teacher decided to spend more time in class on these topics but spent less time on 

the Waves section which is not examined in Grade 12. The key concepts in Refraction 

& Diffraction are also not prerequisite knowledge for Waves in Grade 12.                                                        

(Curriculum Coverage by Teacher) 

5. Learner I performed really well on Question 1 – 5. But only scored 4 marks out 28 

marks for questions 6 & 7.  

 Learner F scored poorly in all questions 

6. Learner I needs to be encouraged and given praise for her effort in the first 6 

questions. She has potential to do very well in Grade 12. One would need to 

highlight careless errors that prevented her from achieving full marks.  

One would also need to address why she was not able to answer questions 6 & 7. 

One could ask her to make an appointment to discuss her performance. It would be 

important for this learner to develop the skill of diagnosing her own areas of 

weakness too.  
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Activity 2 Are all exam questions fair?     45 min 

 

The purpose of this activity is to critically exam an Examination question, in which the 

learner performance was not good. We need is to consider the validity of the question as a 

tool to measure learners’ understanding and skills. It is possible that there was good 

curriculum coverage but the learner performance does not show this. 

This question has numerous errors and is NOT a good tool for assessment. These errors 

should have been picked up in the moderation process but in this case they were not. While 

it is true that some weaker learners may actually get the same answer as the memo, more 

able learners will struggle with this question and may not get the answer on the memo and 

will be confused by it.   

Instructions 

Look carefully at Question 4 and its memo, and then consider the questions which follow. 

Grade 10         Electric Circuits 

Question 4 

Three 1,5V cells are connected in series to three identical light bulbs each with a resistance 

of 3Ω as shown in the diagram below. The reading on the ammeter is 2,25A and the 

voltmeter reading across light bulb B is 0,75V. 

 

 

 

 

 

 

 

 

 

 

Calculate the current flowing through light bulb A.     (4) 

Memo 

Cognitive Level 3: Application / Routine problem solving 

 VA = VB + C = 2 x VB = 2 x 0,75 = 1,5V √ 

I = V÷ R √ 

  = 1,5 ÷ 3 √ 

  = 0,5 A √ 

          A 

 

B                C 

A

A

A 

V 
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Questions for reflection and discussion 

1. Identify any problems with the language of the question. 

2. Identify three different conflicting pieces of information. How could you correct 

these? 

3. Identify any inaccuracies on the memo. Suggest how you would correct these. 

4.  Do you think the mark allocation and rating of the cognitive level is fair? 

Suggested answers 

1. The first sentence is problematic: 

Three 1,5V cells are connected in series to three identical light bulbs each with a 

resistance of 3Ω as shown in the diagram below.  

The phrase connected in series can be read to refer to the cells or the light bulbs or 

both.  

The sentence is too long. It would be better to re-write as two shorter sentences. 

 Current does not flow! Current is the flow of charge. Incorrect description. 

2. The information given in the text does not correspond with the information in the 

diagram in two places: 

a.) light bulbs are not connected in series 

b.)   the voltmeter is shown to be drawn across light bulbs B and C but the text 

indicates a value for the voltmeter reading across light bulb B only. 

The value of the voltmeter reading is not consistent with the other values in the text.  
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Corrected question: Question 4 

Three 1,5V cells are connected in series. Three identical light bulbs, each with a resistance of 

3Ω, are connected as shown in the diagram below. The reading on the ammeter is 2,25A 

and the voltmeter reading across light bulb B is 2,25V. 

 

 

 

 

 

 

 

 

 

 

 

 

Calculate the current passing through light bulb A.     (6) 

3. Apart from the incorrect values used in the memo, there are three other 

inaccuracies in this memo.  

o The level of cognitive demand is correct but the mark allocation of 4 marks 

should be increased to 5 or 6 marks 

o The formula used for which one mark is allocated is not the formula given on the 

data sheet. Learners must use the formula given and show how they substitute 

into the formula. Learners should not change the subject of the formula and 

then substitute in values. 

o No alternative method of finding the solution is shown.   

  

          A 

 

B                C 

A

A

A 

V 
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Corrected Memo 

Cognitive Level 3: Application / Routine problem solving 

 VB + C = 2 x VB = 2 x 2,25 = 4,5V √ 

VA = VB + C = 4,5V √ 

R = V÷ I √ 

 3√ = 4,5√ ÷ I  

  I = 1,5 A √ 

Alternative method 1: 

VA = V battery = 3 x 1,5 √ = 4,5V √ 

R = V÷ I √ 

 3√ = 4,5√ ÷ I  

  I = 1,5 A √ 

Alternative method 2: 

VA = V battery = 3 x 1,5 √ = 4,5V√ 

I Total = 2,25A 

Current divides in parallel branch in ratio of 2 : 1 ( inverse of resistance) 

More current passes through the branch with smaller resistance i.e through light bulb A 

2,25A divided by 3 is 0,75 A 

IA = 2 x 0,75 = 2,25A 
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Session 3 Reflections: Where are we going to? 

Introduction 

The Core Knowledge Area of Electricity and Magnetism is a very important section of the 

curriculum as it is part of our everyday life and has many technological applications that 

learners should appreciate and enjoy. 

 

The knowledge and theory is also relatively easy to explore and establish through practical 

investigations. Yet learners have many entrenched misconceptions relating to these topics. 

In this session, we will explore some teaching approaches that can strength concepts and 

build learners’ understanding.    

 

Activity 1: Identification of Misconceptions about Electric Circuits 45 min 

Learner responses found in either class tests or in exams need to be analysed so that 

teachers identify misconceptions. 

 

Examine the electric circuit question and the learner responses that follow: 

 

Question 4 

Three 1,5V cells are connected in series. Three identical light bulbs, each with a resistance of 

3Ω, are connected as shown in the diagram below. The reading on the ammeter is 2,25A. 

 

 

 

 

 

 

 

 

 

 

 

Calculate the equivalent resistance of the light bulbs in this circuit.    (4) 

 

 

  

          A 

 

B                C 

A

A

A 



   

Here are responses from four learners: 

Learner A: 

RT = R1 + R2 + R3 

     = 3 + 3 + 3 

     = 9 Ω  

Learner B: 

1

Req
=

1

R1
+

1

R2
+

1

R3
 

        =
1

3
+

1

3
+

1

3
 

        = 1 Ω 

 

 

Learner C 

1

Req
=

1

R1
+

1

R2
 

        =
1

6
+

1

3
 

        = 
3

6
= 0,5Ω 

Learner D 

R =
V

I
 

    =
3 x 1,5

2,25
 

     = 2 Ω 

1. For each of the answers provided: 

a.  identify the error(s) the learner has made, if any. 

b.  provide feedback to the learner by allocating marks and a comment. 

2. How can we help learners to correct these type of errors? 

3. What advice would you give to a young teacher who is teaching electric circuits for 

the first time?   



   

Suggested Answers for discussion 

Learner A: 

RT = R1 + R2 + R3   X No marks Bulbs are not in series. There are two parallel branches. 

     = 3 + 3 + 3 

     = 9 Ω  x 

Error: Learner has not understood the difference between series and parallel 

Learner B: 

1

Req
=

1

R1
+

1

R2
+

1

R3
  X  No marks. There are two branches in parallel not three! 

        =
1

3
+

1

3
+

1

3
 

        = 1 Ω x  When using this formula you must invert and write ∴ 𝑅𝑒𝑞 = ….. as the last 

line even if   the answer is 1 

Error: Learner has not understood that bulbs connected in series in a parallel branch must 

be added together before calculating the equivalent resistance of the two parallel branches. 

Learner has not found 𝑅𝑒𝑞. Must invert to show the final answer. 

Learner C 

1

Req
=

1

R1
+

1

R2
 √ 

        =
1

6
√+

1

3
√ 

        = 
3

6
= 0,5Ω x  When using this formula you must always invert and write  

             ∴ 𝑅𝑒𝑞 =  
6

3
= 2 Ω ….. as the last line.  

Learner D 

R =
V

I
√ 

    =
3 x 1,5

2,25
√√ 

     = 2 Ω √ 

Answer and method are correct 



   

Activity 2: Analysis of graphs      45 min 

 

There are many relationships between measureable physical quantities in electricity. We 

can use graphs to have a clearer idea of the relationships between quantities. 

 

Directly proportional relationship 

The graph is a line that passes through the origin. The equation can be written in the form  

y = mx + c 

 

Inversely proportional relationship 

The graph is a hyperbola. It is not possible to clearly identify the hyperbola from a graph. 

Hence we plot the graph of the dependent variable and the reciprocal of the independent 

variable. This will be a straight line passing through the origin. 

 

Squared relationship 

When the relationship between the dependent variable and the independent variable is a 

squared relationship, the graph is in the shape of a parabola. It is not possible to clearly 

identify the parabola from a graph.  Hence we plot the graph of the dependent variable and 

the square of the independent variable. This will be a straight line passing through the 

origin. 

 

1. Sketch graphs to show each of these relationships using electrical quantities. 

2. Consider the exam question below: 

2.1 Identify the core concepts learners need to know in order to answer this 

question. Write these on a post it note. 

2.2 What skills do learners need to know in order to answer this question? Write 

these on a post it note. 

2.4 Stick the post it notes on to the wall or window. Reflect on where learners 

may pick up misconceptions. 

 

Exam question        Grade 12 

A dry cell with an emf of E and internal resistance r is connected to a rheostat of variable 

resistance R. The current supplied by the cell (I) and the potential difference across the 

terminals of the cell (VT) are read for various values of R. The results are shown in the graph 

on the next page 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Refer to the graph of Terminal potential difference across the terminals and Current passing 

through the cell above to answer the questions which follow. 

1.1 Determine the emf of the dry cell by using the given graph.    (2) 

1.2 With reference to the formula emf = I(R + r) and the mathematical equation for a 

straight line graph y = mx + c, show by algebraic manipulation that the internal 

resistance of the dry cell is equal in magnitude to the gradient of the graph. (2) 

1.3 Show that the internal resistance of the dry cell is 1,2  by using the given graph. 

            (2) 

 



   

 

 

Jika iMfundo Workshop Programme: Term 3  

Description 
Dates of Workshops 

 
 

    

Session 1 Reflections: Where have we come from?      

Session 2 Reflections: Where are we now?      

Session 3 Reflections: Where are we going to?      

Reflection 
Think about and make a note of: What went well? What did not go well?  
 
 

 
What did the teachers find difficult or easy to understand or do?  
 
 
 
What will you do to support or extend teachers?  
 
 

 
Did you cover all the activities planned for the workshop? If not, how will you get back on track?  
 
 
 
What will you change next time? Why?  
 
 
 


