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QUALITATIVE ANALYSIS OF LEARNER RESPONSES AND EVALUATION OF QUESTION PAPERS: NSC 2021


	
 
REPORT 1: EVALUATION OF THE QUESTION PAPER AND MARKING GUIDELINE  




	[bookmark: _Hlk91747797]SUBJECT 
	 TECHNICAL SCIENCES

	PAPER 
	1

	DURATION OF PAPER: 
	3 HOURS 



SECTION 1: (General overview of Learner Performance in the question paper as a whole)

	The paper was fair and allowing all learners to score marks that will enable them to pass. The 2021 performance is at an average of 30% as per analysis of 100 sampled scripts. This translates to a decrease of 20% compared to 2019 results analysis of the same sample size. 
The 2021 Grade 12 class performed poorly, as per the sample. Data collected showed areas of weakness which range from poor levels of preparation, inadequate teaching and learning in grade11 and fear of the examinations from the side of learners. 
As per sampled scripts, the performance is considered to be poor as it is below 50%. 

The table and graph below show performance of learners on different topics. 
	Tables of values for performance in different questions by 2021 grade 12 class

	 

	QUESTION
	Topic
	Ave. performance %

	1
	All topics
	47,4

	2
	 Newton's laws
	41,8

	3
	Momentum and Impulse
	23,9

	4
	Work, energy and conservation of Mechanical energy
	49,9

	5
	Hydraulics, stress, strain and pressure
	34,6

	6
	Light
	16,7

	7
	Electromagnetic waves and Light
	12,0

	8
	Electrostatics (capacitance)
	21,0

	9
	Electric circuits(Ohm’s law and power)
	17,0

	10
	Electromagnetism
	31,3

	TOTAL
	 
	30


Graph for overview performance from question 1 to question 10 in 2021 NSC examinations

         


Both the table and the graph depict that there were questions where learners could score marks and performed better. Those are questions like 1, 2 and 4. Out of the 10 questions in the paper, questions 6, 7 and 9 are the worst performed with an average of below 20%. 
The analysis above reveals that the COVID-19 disruptions, led to a very low performance on the class of 2021. The subject had been showing consistent improvement of results in the past years.


Breakdown of question-by-question analysis will be done in section 2.





SECTION 2: Comment on candidates’ performance in individual questions
(It is expected that a comment will be provided for each question on a separate sheet).

	QUESTION 1- 47,7%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	This is a multiple-choice question in which learners were expected to perform between 60 % and 80 % on an average as most questions were level1 questions. A performance at an average of 47,4 % is not impressive. The question’s performance was lowered by poor performance of learners on questions 1.1, 1.6, 1.8 and 1.9 with an average of below 50%

The table below is showing a general performance of learners in question 1:
	QUESTION
	Topic
	Ave. performance %

	1.1
	Newtown’s laws and applications
	30

	1.2
	Law of conservation of momentum
	62

	1.3
	Work done
	72

	1.4
	Elasticity
	58

	1.5
	Viscosity
	74

	1.6
	Hydraulics(pressure)
	32

	1.7
	Light(lenses)
	52

	1.8
	Electromagnetism (magnetic field)
	14

	1.9
	Electric circuits
	28

	1.10
	Electrodynamics(generators)
	52



The following is graphical representation of candidates’ performance on question 1:



	

	(a) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Question’s performance was lowered by questions by 1.1, 1.6, 1.8, 1.9. In question 1.1 learners failed to recall that the direction of motion of an object is influenced by the net force. This means learners cannot identify the relationship between the net force and acceleration of an object as described by Newton’s second law of motion.  In question 1.6 learners were not able to identify the unit of pressure when not expressed in pascals (Pa) which indicates that conversion of units is not thoroughly taught in grade10. Learners had difficulty in identifying the magnetic field around a current-carrying conductor in 1.8. This indicates that the introduction to electromagnetism is not properly done by the teachers and are not following the examination guidelines and CAPS document when teaching the topic. Question 1.9 is based on grade10 work. Learners were unable to describe the brightness of the bulbs when they are connected in series and parallel. This shows that series and parallel connection of resistors is not properly taught in grade10 and no experiments are done to enhance the concept.



	(c) Provide suggestions for improvement in relation to Teaching and Learning

	A Multiple-Choice-Question demands high degree of content knowledge from the candidates. It demands a clear and effective strategy of getting the correct answer from the four possible answers and it spares no room for guess work. When preparing for examinations learners must also do an extensive revision employing a correct strategy to answer the questions. They may get correct answers by properly analysing the question and working out the correct answer before looking at the given four possible answers. Theirs will be to choose the option with the correct answer they have worked out. In some cases, learners may apply the elimination method. This method involves logical reasoning in eliminating the incorrect options until one is left with the correct option.

Teachers must teach basic concepts well. Certain questions required a thorough understanding of relationships between variables and therefore they need to be well taught.


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	There are still indications of guess work employed by candidates. Educators and subject advisors are therefore advised to regularly assess learners on answering of multiple-choice questions. Short topic tests that are multiple-choice questions may be introduced. In answering these questions learners may also be caused to give reasons for eliminating other options. This will equip learners with skills to answer multiple choice questions. Topics like electric circuits and conversion of units must be thoroughly taught from grade 10 and continuously assessed in grade11 too. There are indications in structured questions too that learners are having difficulty in answering them.

	QUESTION 2 – 41,8%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	This question was fairly answered by learners with average percentage of 41,8%. Very poor performance in questions 2.2.1, 2.2.3, 2.3 and 2.4 may be attributed to inadequate preparations by learners. Concepts asked were simple and straight forward.

The table below contains performance of learners per sub-question
	QUESTION
	Topic
	Ave. performance %

	2.1
	Newton's First Law
	64

	2.2.1
	Vertical component
	27

	2.2.2
	Frictional force
	40

	2.2.3
	Horizontal component
	28

	2.3
	Acceleration
	36

	2.4
	Influence of the angle between the applied force and the horizontal
	21

	2.5.1
	Newton's Third Law
	44

	2.5.2
	Free-body diagram
	68



The following is graphical representation of candidates’ performance on question 2:






	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Learners did a fair performance in stating Newton’s First and Third laws in 2.1 and 2.5.1. Most candidates were scoring 1 mark out of 2 in this question. Omitting key phrases in both laws was a big problem. In 2.2.1 and 2.2.3 learners were confusing the two calculations of vertical and horizontal components. Not putting an SI unit on the final answer was another factor that led to such poor performance. There is a clear indication in question 2.2.2 that learners cannot calculate the normal force when the applied force is at angle to the horizontal. 
In question 2.4 learners were unable to explain the decrease of frictional force when the angle is increased, which shows that most teachers concentrate only on calculations. incorrect SI units in the final answer and direction in 2.3 when calculating the acceleration caused learners not score full marks even though they chose the correct formula and substituted correctly. 
Learners were not scoring full marks in 2.5.2 as they were making careless mistakes by either not adding arrows, drawing an extra force and labelling the applied force as tension force.



	1.  Provide suggestions for improvement in relation to Teaching and Learning

	In teaching Newton’s laws educators must emphasize key phrases in the statements, explain using sketch diagrams the meaning and importance of each phrase and apply the law in various contexts. Before introducing Newton’s laws in grade teachers must do remedial work from grade10 and grade11 work on the topic of forces and vectors accompanied by calculations. Teachers must also give more work on calculations of vertical and horizontal components and normal force when applied force is at an angle. Whenever calculations are done on problems that involve vector quantities, learners must be trained on choosing a positive direction and indicating the direction on the final answer. Teachers must penalize learners when marking informal tasks should they not write correct SI units on the final answer and indicate the direction. Drawing free-body diagrams must be continuous from grade10 to grade12 to help learners not to forget them in grade11 and later get assessed on them in grade12. Teachers must use different scenarios when teaching free-body diagrams. More emphasis must be given on correct labelling of the forces. Teachers can still use free-body diagrams when teaching the topic of work done.





	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	Based on the learner responses, there is a clear indication that learners struggle to use scientific reasoning to explain their choices. Learners lack the ability to identify relationships between variables. teaches must always explain relationships between variables and represent such relationships graphically. Definitions of key concepts must be given special attention and learners must be caused to attach meanings to various definitions. Learners must frequently be assessed on definition of concepts using CAPS and Examinations Guideline.



	[bookmark: _Hlk90908306]QUESTION 3

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Candidates performed badly with an average percentage of 23,9 %. Candidates had challenges with scoring full marks in question 3.1.3. In question 3.2.3 learners did not know what they were supposed to calculate.
The table below shows performance per sub-question:

	QUESTION
	Topic
	Ave. performance %

	3.1.1
	Definition of momentum
	75

	3.1.2
	Calculating momentum
	41

	3.1.3
	Law of conservation of momentum calculation
	21

	3.1.4
	Elastic and inelastic collisions
	24

	3.2.1
	Application of seatbelts
	4

	3.2.2
	Calculating impulse
	17

	3.2.3
	Calculating net force in terms of momentum
	5



Performance in this question is also represented graphically in the graph below:





	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Learners did perform very well when they were required to define momentum in question 3.1.1 
with an average of 75%. Definition is simple and straight forward, but some learners continued to lose marks as they would omit key word, “product of” in the definition. 
Question 3.1.2 was a simple calculation of momentum, but learners performed below 50% in this question. Most learners were writing incorrect SI unit in the final answer with some not include the direction. In 3.1.3 most learners did not know which formula to use when attempting the question. Those learners who managed to use the correct formula, writing a correct SI unit and direction in the final answer was again a challenge.
 Question 3.2.1 and 3.2.3 are the worst performed with an average below 10%. Learners could not explain the application of seatbelts. In 3.2.3 those learners who managed to calculate the net force were not able to compare the magnitude of the forces and write a conclusion. In 3.2.2 most learners knew the formula to use when attempting to answer the question but failed to realise that the object came to “rest” and therefore substitution was a problem.
In question 3.1.4, most learners omitted the key phrase “total” when differentiating between the elastic and inelastic collisions.



	(c) Provide suggestions for improvement in relation to Teaching and Learning

	
More examples and activities must be given on the concept of calculating impulse, net force and contact time. To differentiate between elastic and inelastic collision, emphasis must be put that in both collisions the total momentum before collision and the total momentum after collision is conserved, but what can change is only the sum (total) of the kinetic energies.
More informal exercises must be given on calculations involving the Law of conservation of linear momentum. Teachers must train learners to write conclusions after doing a calculation.
When administering classwork activities and class tests, definitions must always be included.


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	
The topic of momentum and impulse has easy-to-get marks. Teachers must thoroughly teach  the topic, explaining all the important aspects. They must make time to revise the topic before examinations. Learners must be exposed to various context of calculations and they must always be reminded about vector nature of velocity and force when dealing with the topic





	QUESTION 4 – 49,9%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	
Learners performed at an average of 49,9%. They were boosted by question 4.2.1 and 4.2.2 which was mostly based on simple calculations of gravitational potential energy and kinetic energy.
 The table below shows performance of learners in the question:
	QUESTION
	Topic
	Ave. performance %

	4.1.1
	Definition of work done
	45

	4.1.2
	Calculating work done
	57

	4.2.1
	Law of conservation of mechanical energy
	65

	4.2.2
	Calculating the gravitational potential energy
	74

	4.2.3
	Calculating the kinetic energy
	57

	4.3
	Application of law of conservation of mechanical energy
	16











	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	The average performance in 4.1.1 is below 50% which is low considering that it is a definition. Learners lost marks in the question as they were omitting the key phrase “product of”.  
Those learners who remembered the key phrase still continued to use the term “net” force. When stating the law of conservation of total mechanical energy, some learners added the phrase “linear” while others kept omitting “total”. In questions 4.1.1, 4.2.2 and 4.2.3 learners could not score full marks as they were either writing an incorrect SI unit in the final answer or not writing it at all. 
Question 4.3 is the worst performed in this question. Learners were only calculating the gravitational potential energy without considering the position stipulated in the question. 



	(c) Provide suggestions for improvement in relation to Teaching and Learning

	Teachers must thoroughly teach the basic concepts in this topic. Calculating work done must be thoroughly taught and various examples must be done. The use of correct SI units in the final answer must be emphasized from grade10. Learners must be extensively trained on definitions and laws as per examination guidelines and CAPS document. 
More examples on calculations involving the principle of conservation of total mechanical energy must be done in class. Learners must be given extra work from the previous examination question papers to enhance their answering skill in the topic.


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	
When teaching this topic teachers must refrain from using incomplete formular as this may mislead learners. Learners must be shown how they could lose marks should they omit certain information on calculations during teaching and revision periods.





	[bookmark: _Hlk90925442]QUESTION 5 – 34,6%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	
Candidates did not perform well in this topic. The average performance is below 50%. Question 5.2.1 lowered the question’s average percentage with an average that is lower than 20%.

The table below gives performance of learners:
	QUESTION
	Topic
	Ave. performance %

	5.1.1
	Calculating stress
	38

	5.1.2
	Calculating strain
	35

	5.1.3
	Calculating Young's modulus
	45

	5.2.1
	Define pressure at a particular point
	12

	5.2.2
	Calculate fluid pressure
	37

	5.2.3
	Calculate the area of the piston
	32



Below is the graphical representation of how candidates performed in the question:





	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	
In questions 5.1.1(38%) candidates struggled to calculate the area when diameter is given as a result they could not score full marks in the question. Some of those candidates who managed to do the calculation correctly still lost marks in the final answer due to incorrect SI units. In question 5.1.2 candidates did not convert neither the original length or the change in length to do the calculation. Other leaners were putting units in the final answer even though strain is a ratio. Question 5.1.3 was performed better even though in some cases they did not score full marks due to incorrect SI units in the final answer. The issue of rounding off the final answer caused many learners to lose marks.
Learners could not define pressure at a particular point at all. Some used and incorrect formula
 P = ρgh   when attempting to answer 5.2.2. In question 5.2.3 the average performance is low. learners struggled to calculate the area of the output piston. 



	(c)  Provide suggestions for improvement in relation to Teaching and Learning

	
Teachers must do remedial work on calculating the area of different shapes. Teachers can even consider team teaching with Mathematics teachers just to emphasize such calculations. 
Definitions must be thoroughly taught and assessed more often.
 Learners must be taught on how to choose the appropriate formula from the formula sheet. Teachers must also teach learners on how to extract data before doing a calculation so as to identify a suitable formula. 


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	The topic of hydraulics and elasticity can boost learner’s overall performance during examinations as it has many definitions and straight forward calculations. Teachers must extensively revise the topic with learners. Correct SI units on final answers must be emphasized. More focus must be given on the calculations of area. Unit conversion is also extremely important for this topic and a subject as a whole.
More focus must be given on identifying the formula for calculating pressure around a particular point and fluid pressure.





	QUESTION 6 – 16,7%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	
Question 6 is one of the poorly performed questions in the paper with an average of 16,7%.
Although the questions required recalling and identifying across the questions, learners struggled to identify a light ray that undergoes total internal reflection.
The table below shows performance of learners in the question:

	QUESTION
	Topic
	Ave. performance %

	6.1
	Refraction
	20

	6.2
	Refraction (critical angle)
	20

	6.3
	Refraction (critical angle)
	38

	6.4
	Refraction
	20

	6.5
	Total internal reflection
	12

	6.6
	Conditions of total internal reflection
	22



Graphical representation of learners’ performance is shown below:






	1. Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	6.5 is the worst performed in the question with an average below 20%. Learners could not identify the light ray that undergoes total internal reflection which shows that they had difficulty in interpreting the diagrams were provided in the question. In 6.6 candidates failed to state the conditions for total internal reflection to occur. Questions 6.1 to 6.4 focused more on refraction of which learners struggled to correctly define refraction.  6.2 and 6.3 focused more on critical angle. Learners were unable to give correct responses in those questions which shows that they were not properly taught the concept.



	(c) Provide suggestions for improvement in relation to Teaching and Learning

	The average percentage obtained in question 6 indicates that learners were not properly taught or not taught the topic at all the. Teachers must use the ATP as issued by the department to identify the topics examined in paper 1. Teachers must prepare the topic using the examination guidelines and CAPS document for correct definitions. Teachers must also simple practical experiment as prescribed by the CAPS document to enhance learner knowledge in the topic.


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	
Team preparation and or teaching within the district. Those teachers who have experience and skill to teach the topic can assist other teachers with the supervision and guide of the subject advisors. CAPS documents and examination guidelines must be used more often on preparation.




	QUESTION 7 – 12%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Questions 7 is one the worst performed question in the paper at an average of just 12%.
In questions 7.1.3 and 7.2.2 candidates poorly performed with an average below 10%.
 7.2.3 is performed better even though learners could have scored full marks in this question.

The table below shows performance of candidates per sub-question:
	QUESTION
	Topic
	Ave. performance %

	7.1.1
	Definition of dispersion of light
	22

	7.1.2
	Dispersion of light
	39

	7.1.3
	Refraction 
	6

	7.1.4
	Wave equation
	28

	7.2.1
	Definition of a wave
	26

	7.2.2
	Properties of electromagnetic waves
	9

	7.2.3
	Electromagnetic spectrum
	50



Graphical representation of learners’ performance is represented below:




	(b)     Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Learners were not scoring marks in the definition of dispersion of light. Learners omitted key phrases like “white light”. Some learners were unable to write the define at all. In question 7.1.2 learners could not identify the colours of the spectrum asked. The candidates had difficulty in defining a simple definition of wave. In 7.2.2 and 7.2.3 learners could not write the properties of electromagnetic waves and arrange the waves from lowest to the highest frequency. The relationship between the wavelength and the speed of the wave was not correctly identify by the candidates.

	(c) Provide suggestions for improvement in relation to Teaching and Learning

	
Teachers must thoroughly teach the definitions in the topic along with the CAPS document and the examination guidelines. Learners must be extensively drilled in writing and arranging the colours of the spectrum. More fucus must be put on the arrangement of the electromagnetic waves according to the increasing and decreasing of the frequency and wavelength. 
When teachers are administering informal tasks, they must also include the recall questions like properties of the electromagnetic waves.


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	
The topic of electromagnetic waves and dispersion is one of the topic that learners can easily score marks on. Teachers must adhere to the ATP as provided by the curriculum in order to specifically identify the topics examinable in paper1. Low performance in this question indicates that learners were either not properly taught or not taught at all. 
When teachers are revising with the learners, they must also remind them all the time about the examinable topics in Paper1. More attention is required in the topic to boost learner performance. The performance of the learners in this question showed a huge content gap.






	[bookmark: _Hlk90968667]QUESTION 8 – 21%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	
The average performance in question 8 is low. Learners struggled to properly define capacitance. In 8.2.1 and 8.2.2 candidates did not score full marks.

The table below shows performance of candidates per sub-question:
	QUESTION
	Topic
	Ave. performance %

	8.1
	Definition of capacitance
	9

	8.2
	Calculating capacitance
	22

	8.3
	Calculating charge on each plate
	28



Graphical representation of learners’ performance is represented below:





	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	
In question 8.1 learners were confusing the definition of capacitance and a capacitor. Those who manage to define a capacitance, they were still omitting key phrases like “ per volt”. Some candidates were using the term “amount of energy” instead of “amount of charge”.
In question 8.2.1 learners were able correctly choose the formula but struggled in the substitution as the were not converting the distance to meters(m).
In question 8.2.2 most candidates were losing marks in the final answer as they did not know the SI unit for charge. Some candidates confused were using the formula that was appropriate for 8.2.2 in 8.2.1.

	1.  Provide suggestions for improvement in relation to Teaching and Learning

	Teachers must emphasise the difference between a capacitor and capacitance. The definition of capacitance must be taught using the CAPS document and the examination guidelines. Conversion of units of length must be given more focus from grade10. 
Learners must be taught to write the correct SI units in the final answer. Teachers must train learners to extract data from the statement in order to choose a suitable formula.


	


	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	Learners lacked thorough revision in this topic. The performance shows that not enough attention was given to the topic, it might be due to that it is a small topic. Teachers must train learners to ensure that before substitution all the variables are in the correct SI units. 



	QUESTION 9 – 17%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	
Performance in question 9 is very low. The responses in 9.3 show that learners lacked the skill of identifying whether the resistors were connected in series or parallel. Learners were not able to correctly define power in an electric circuit.
Performance of candidates is tabulated below:
	QUESTION
	Topic
	Ave. performance %

	9.1
	Definition of power in an electric circuit
	25

	9.2
	Calculating power
	28

	9.3
	Calculating potential difference
	7



Below is a graphical representation of learners’ performance:





	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	From the graph it is noted that candidates did not do well in 9.1. Learners’ knowledge of power is limited to power in Mechanics. Learners were defining power as the “rate at which work is done” as a result most learners could only score 1 out of 2marks in the definition. In question 9.2 learners struggled to choose the appropriate formula to calculate the resistance when power and voltage is given. Those who managed to choose the right formula continued to lose marks as they were not substituting correctly. In question 9.3 candidates could not tell that the resistors are connected in series in the diagram as a result they used the formula to calculate the total resistance of parallel connection. The candidates who managed to calculate the total resistance still lost marks as they calculated the potential difference of the 3Ω resistor in the last step.

	1.  Provide suggestions for improvement in relation to Teaching and Learning

	Teachers must thoroughly teach learners the correct definition of power in an electric circuit. Learners must be given more examples on calculating power focusing in all the formulas of power. Remedial work from grades10 and 11 must be done in grade12 must be done before introducing power. Teachers must teach all the prescribed content, not only the content that had been assessed in the previous.  Previous examination question papers can still be used for more exercises.


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	
Grade10 and 11 work has proven to be a challenge in this topic. Subject advisors must do thorough monitoring of lower grades work. These topics are done in term 3 in grades 10 and 11 which is the time when grade12 are writing preparing for trial examinations. It could be that teachers turn to focus more on grade12s than the lower grades. Content gap from 2020 disruptions might have also played a role in the low performance on this topic hence remedial work is required.






	QUESTION 10- 31,3%

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	
The performance is question 10 is below 50% which indicates that the learners did not do well. 
Learners had difficulty in answering questions 10.1.1, 10.1.2 and 10.2.1. Question 10.1.2 is the worst performed in the whole question.
The table below shows performance of candidates per sub-question:

	QUESTION
	Topic
	Ave. performance %

	10.1.1
	Electromagnetic induction
	32

	10.1.2
	Relationship between magnetic flux & induced emf
	9

	10.1.3
	Electromagnetic induction
	42

	10.2.1
	Type of transformer
	28

	10.2.2
	Transformer calculations
	55



Graphical representation of learners’ performance is represented below:







	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	
The low performance of just over 30% in question 10.1.1 shows that learners did not know what phenomenon was represented in the diagram. Learners were not scoring full marks in question 10.1.2 as they could not fully explain what is observed in the diagram in terms of rate of change in magnetic flux and induced emf. In question 10.2.1 learners could not tell the reason why the diagram is representing a step-down transformer even though it was fully labelled.
Most candidates were able to choose an appropriate formula but lost marks in the substitution. 



	(c)  Provide suggestions for improvement in relation to Teaching and Learning

	
Teachers must thoroughly teach the basics of electromagnetic induction for learners.
When teaching the topic, teachers must use practical demonstrations to enhance the level of understanding. Teachers can also download YouTube videos and let learners watch
 to help with the teaching of the topic.
Teachers must also download several pictures of simple transformer diagrams and let learners identify them as either step- down or up transformers giving reasons for their choice of answers. 
More exercises involving calculations of transformers must be given to learners.


	
	(d)	Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.

	
Electromagnetism is one of the topics that can easily boost learner performance. Teachers must teach the topic in conjunction with lots of demonstrations, simulations and YouTube videos. Thorough preparation must be done before teaching the topic. Learners must be assessed regularly to measure the extent at which learning had taken place. Teachers must teach all the prescribed content, not only the content that had been assessed in the previous years.
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6.1	6.2	6.3	6.4	6.5	6.6	20	20	38	20	12	22	Question number


Average %



Performance in Question 7

7.1.1	7.1.2	7.1.3	7.1.4	7.2.1	7.2.2	7.2.3	22	39	6	28.000000000000004	26	9	50	Question number


Average %



Performance in Question 8

8.1	8.2	8.3	9	22	27.999999999999996	Question number


Average %



Performance in Question 9

9.1	9.2	9.3	25	27.999999999999996	7.1999999999999993	Question number


Average %



Performance in Question 10

10.1.1	10.1.2	10.1.3	10.2.1	10.2.2	32	9	42	28.000000000000004	55.333333333333336	Question number


Average %
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