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

	The learner performance is established on the relative performance of trialled 100 scripts tabled and graphed below (see table 1, figure 1 and figure 2). An overall performance of 23,3% was attained from the sample, which showed a 27,7 % decline compared to 2020 presentation which was 51%. Based on the presented data from sampled 100 scripts, question 3 (organic reactions, physical properties of organic molecules – 19,1% and organic reactions 19,7%) remains the most poorly performed question, once more followed by question 6 (electrolytic cell – 39,5%). 


Figure 3
The better performed questions were question 1 (MCQ) and question 2 which outline all topics and galvanic cell respectively; with an average performance that ranges between 33,8% and 39,5 % which is not an outstanding performance at all.
Questions 4(Organic reactions) and 5 (Electrolytic cell) were performed in the range of 19,1% and 21,3% respectively. Galvanic cell was fairly underperformed at 18,1%. The summary of sub-question results is tabled in table 2 and represented graphically in figure 3.
Table 2: Question by Question average performance

		Sub-question
	Topic
	Ave. performance %

	1.1
	Homologous series
	40

	1.2
	Vapour pressure
	30

	1.3
	Oxidised substance
	20

	1.4
	Electrolyte
	43

	1.5
	Electrodes
	36

	2.1
	Hydrocarbon
	23

	2.2
	Structural formula
	38,5

	2.3
	IUPAC name
	14

	2.4
	Homologous series
	35,7

	2.5
	Structural isomer
	25,2

	3.1
	Intermolecular forces
	47,5

	3.2
	Boiling point
	21,9

	3.3
	Vapour pressure
	8

	4.1
	Organic reactions
	22

	4.2
	Organic reactions
	14,5

	4.3
	Chemical equation
	11,4

	4.4
	Semiconductors
	30,7

	5.1
	Electrolyte
	1,5

	5.2
	Electrodes
	20

	5.3
	Oxidation
	42

	5.4
	Half-reaction
	6,5

	5.5
	Reducing agent
	35

	5.6
	Electroplating
	22,4

	6.1
	Galvanic cell
	27,2

	6.2
	Reactions in a galvanic cell
	13








	Figure 3 below shows the performance summary on each sub-question

	

Figure 3



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

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

	QUESTION 1

	The average performance for question 1 is 33,8 %, this is a critical underperformance.  The graph below depicts the performance in question 1.

		Sub-question
	Topic
	Ave. performance %

	1.1
	Homologous series
	40

	1.2
	Vapour pressure
	30

	1.3
	Oxidised substance
	20

	1.4
	Electrolyte
	43

	1.5
	Electrodes
	36


Table 3: question 1 average performance

	
   
Figure 4

	Question 1 was poorly answered especially 1.2, 1.3 &1.5 (intermolecular forces and 1.3 &1.5 (Galvanic cell) and as portrayed by the graph are the questions that made the whole question to attain an average of 23,3%.  The question 1 percentage in comparison with that of 2020, has declined by 29,2% where the average percentage was 63%.

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

	Question 1.3 specifically was poorly performed owing to lack of understanding of redox reactions which are introduced in grade 11 and had very little teaching time because of the pandemic. 
1.2 was poorly answered because learners could not analyse the table properly and failed to relate boiling points to vapour pressure. 

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

	Learners should be trained in analysing tables and trends that relate physical properties. 
Grade 11 should be given more time and prioritised as much as grade 12.

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

	1.5 also indicated that learners do not have deep understanding of the galvanic cell

	QUESTION 2

		Sub-question
	Topic
	Ave. performance %

	2.1
	Hydrocarbon
	23

	2.2
	Structural formula
	38,5

	2.3
	IUPAC name
	14

	2.4
	Homologous series
	35,7

	2.5
	Structural isomer
	25,2


Table 4: Question 2 average performance

	
Figure 5

	QUESTION 2 was poorly performed at an average of 19,7 %. 
2.3 (IUPAC name of a compound) was poorly performed at 14%.  Learners were unable to identify isomers that were in question in 2.5.2. Question 2.1 was unexpectedly underperformed as the definition of the ‘hydrocarbon” appears in the exam guidelines and CAPS document.  Most learners failed to write “only”
 Summarily the question was not performed as expected because it is the base for all other sections in Organic molecules.  

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

	For learners to score marks in 2.2.1 and 2.2.2 they depended solely on understanding the condensed structural formulae which are not part of CAPS content.  
In Q2.1 It is evident that the learners did not study the definitions from proper documents. Learners also struggled to define the hydrocarbons; they were omitting the word ‘only’ in the definition.

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

	The topic needs thorough revision and practice, more time should be given to Basic Organic molecules. A clear distinction between the prefixes and suffixes must be made when learners are taught different homologous series. Nomenclature should be done thoroughly. Key words need to be emphasised in definitions and learners be provided with examination guidelines. The paper should comprise of CAPS compliant content only.



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

	Use of relevant documents like policy documents and exam guidelines need to be prioritised.

	Practical assessment task should be done in all topics, not only the prescribed PATs should be given a priority.  Ample time for revision must be catered for.

	QUESTION 3

		Sub-question
	Topic
	Ave. performance %

	3.1
	Intermolecular forces
	47,5

	3.2
	Boiling point
	21,9

	3.3
	Vapour pressure
	8


Table 5: Question 3 average performance

	



Figure 6

	Question 3 was performed at 19,7 % on average and has declined by 13 % compared to 2020 where it was 44%. 
3.2.3 & 3.3 were poorly answered at 8%, these questions needed the learners to interpret the table to give explanation for the difference in boiling point.  The performance in this question ranged between 8%-41%.



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

	3.2.3 & 3.3 learners failed to explain the trends in boiling points of an alkane and an alcohol that were provided in the table.  The main reason that learners could not score marks in this question is due to learners’ inability to mention both compounds, types and strength of IMF as well in their explanations. Learners had poor understanding of different strength of intermolecular forces from different homologous series.  Furthermore, learners were unable to relate Intermolecular forces with physical properties of organic molecules. 

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

	When explaining the trends in physical properties the following aspects should be taken into consideration:

	Mention the:  organic molecules/ compounds in question (A and B, A and C)
The chain length ((branched/spherical/longer chain)/surface area)
The type of intermolecular forces
Strength of intermolecular forces.

	Strength of intermolecular forces (weaker/ stronger)

	Energy required to OVERCOME intermolecular forces (more/less)

	Learners should also be trained on arranging compounds according to decrease/ increase in vapour pressure, boiling points, melting points and viscosity.





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

	Questions that need explanations should be included in informal tasks. 

	Learners should be trained on writing the phrase “TO OVERCOME INTERMOLECULAR FORCES” not to break the bonds when explaining the trends of physical properties.

	When comparing two compounds, learners should be taught to mention all the compounds and not be too general but be specific to the given compounds and intermolecular forces.

	A resource manual for different types of questions should be developed to assist learners with expected assessment tasks. The manual will not replace the existing LTSM but will expose learners to various assessment tasks.

	QUESTION 4

		Sub-question
	Topic
	Ave. performance %

	4.1
	Organic reactions
	22

	4.2
	Organic reactions
	14,5

	4.3
	Chemical equation
	11,4

	4.4
	Semiconductors
	30,7


Table 6: Question 4 average performance


	
Figure 7

	This question was answered at an achievement of 40 % in 2020 and declined to 19,1% in 2021 with 20,9% decline rate.  Questions 4.3.1 (writing the balanced chemical equation using structural formulae) and 4.3.2. (Name or formulae of products formed) were noticeably underperformed which pulled the performance in question 4 down.  Organic reactions generally are still a challenge to learners, they cannot interpret the given equations.

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

	Q 4.1.1 & 4.1.2 learners struggled to identify/ name/formula of reactions 1 & 2 from the given reactions.
In Q 4.2.1 & 4.2.2 learners were unable to provide the name or formula of a catalyst in reaction1 and  struggled to identify the reaction conditions for reaction 2.
Q 4.3.1 Some learners failed to use  structural formulae to write the balanced chemical reaction of propane and bromine.
In Q4.3.2 Some learners could not  write names or formulae of products formed when propane reacts in excess oxygen.
4.4.3 Learners could not properly distinguish between n-type semiconductors and p-type semiconductors. 

	(c). Provide suggestions for improvement in relation to Teaching and Learning
Interpretation of flow diagrams and understanding of  reaction conditions should be the integral part in the teaching of organic reactions and should be assessed in all assessment tasks, both formal and informal. 

	Teachers should use a variety of flow diagram type questions to train the learners how to answer these questions.  Expose learners to various organic reactions, writing them using structural formulae and molecular formulae. 
Emphasis should be placed on studying the reaction conditions for the different reactions. Learners must also be taught to write all words needed in the reaction condition such as concentrated/dilute acid instead of just saying acid and mild heat instead of writing just heat.
Learners should be taught key words that will help them to distinguish between n-type and p-type semiconductors.





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

	Teachers should teach learners how to balance chemical equations. Emphasis should be placed on the difference between molecular and structural formulae by giving the learners activities where they need to write balanced chemical equations by using both molecular formulae and structural formulae. More exercises should be based on electronic properties of matter and learners should be informed that this section has been moved from paper 1 to paper 2.



	QUESTION 5

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

	Question 5 has declined in comparison with 2020 where it was performed at 50%, the section declined to 21,3% which is a18,7% decline.  The sub-questions that dropped the performance in question 5 were: 5.1.1 (Name of a cation – 0%), 5.1.2 (Name of an anion-3%), 5.2.1 and 5.2.2 (which electrode is an anode, and which is a cathode- 20%).

		Sub-question
	Topic
	Ave. performance %

	5.1
	Electrolyte
	1,5

	5.2
	Electrodes
	20

	5.3
	Oxidation
	42

	5.4
	Half-reaction
	6,5

	5.5
	Reducing agent
	35

	5.6
	Electroplating
	22,4


Table 7: Question 5 average performance


	
Figure 8
Question 5 was performed between 0% and 42% which means the question is underperformed.



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

	In Q 5.1 -5.2 Candidates struggled to write the name of cations (copper(ll) ions) and anions (chloride ions) in the electrolysis of copper chloride as well as identifying the electrodes that represents the anode (positive electrode) and the cathode (negative electrode) in the electrolytic cell.  
Q5.3 Learners confused the definition of oxidation with the definition of an oxidising agent.
Q5.4 Learners struggled to write the balanced half reaction that occurs at the positive electrode. 
Q5.5 Instead of defining reducing agent learners defined reduction. 
Q5.6 Learners struggled to draw the diagram for an electrolytic cell to electroplate the spoon and it was not easy for them write the formula for the electrolyte.




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

	Teachers should stress the importance of studying definitions especially from exam guidelines and CAPS and assess them frequently. In this chapter there are certain definitions that are always examined, and teachers should point them out to the learners. 
Teachers should clearly explain the difference between the electrolytic cell and the galvanic cell and the processes occurring in these cells.
Teachers should do the electrolysis of copper(ll)chloride experiment with the learners for them to observe the Cl2 gas bubbles formed at the anode and the red brown deposit formed on the cathode. Names and symbols of ions should be clearly taught and practised by learners.
The table of standard reduction potentials should be clearly explained to the learners and teachers should train the learners on how to use the table. Informal and formal assessments should be done to train the learners on how to answer this question.
Learners should be taught to draw and label the components of an electrolytic cell 



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

	The table of reduction potentials should be thoroughly practised on writing of half and net reactions.

	Emphasis on use of the voltmeter, cell /battery/power source / globe in an electrolytic cell should be made.

	Clear differences between an electrolytic cell and galvanic cell should be tabulated.

	Proper use of policy documents should be maintained.


	Question 6

	The overall performance of the question is 39,5,3% which is 1,5 % improvement compared to 2020 where the percentage was 38%. This question was one of the most well performed questions in the entire question paper but is not a good performance when measured on the performance scales. 
6.1.1 (Type of a cell) was performed at 44% and was the best performance in the entire question however, it is not a very good performance for this section.
 6.1.2 (balanced chemical equation for a zinc copper cell) was noticeably underperformed at 16,5%. 
6.2.2 (justification for spontaneous reaction) was glaringly underperformed at 1%
The underperformance in these questions severely affected the overall performance of learners in Tech Sciences P2.

		Sub-question
	Topic
	Ave. performance %

	6.1
	Galvanic cell
	27,2

	6.2
	Reactions in a galvanic cell
	13


Table 8: Question 6 average performance


	
Figure 9 

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

	Q6.1.2 was the most poorly answered question, learners lacked skills to use the table of reduction potentials to identify the reaction which will be spontaneous using reducing abilities. Most learners could not differentiate between the anode and the cathode from the given set of reactions. 
6.1.3 most learners omitted the superscript in E when calculating the emf.
6.2.2 improper use of table of standard reduction potentials and lack of understanding in it made learners to underperform.





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

	· Teachers should emphasise the differences between the electrolytic and galvanic cell and show the learners what the two cells look like as well as pointing out by means of the diagrams what the differences are.
· More time should be spent on explaining to the learners how to use the table of standard reduction potentials, identifying the anode, oxidation half reactions, cathode, reduction half reactions and writing of net reactions with their cell notations. Learners must be taught correct use of formulae for emf and how to substitute in an equation. 
· Learners should also be exposed to marking criteria so that they picture how marks are allocated in calculations.
· Informal and formal assessments should be done to train learners on how to answer questions on various sets of Galvanic cells.
· Teachers should take time to develop learners’ problem-solving skills which will help learners in solving calculations in this section. 

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

	Learners in this section should be exposed to the following in this chapter:
· Drawing of galvanic cell
· Labelling galvanic cell
· Proper use of table of reduction potentials
· Identification of anode and cathode
· Names and formulae of ions, electrolytes
· Correct writing of formulae for emf as they are in the formula book
· Energy conversions in a galvanic cell
· Standard conditions for setting up an electrochemical cell
The succeeding aspects mentioned will assist learners to understand the scientific phenomena: 
· Scientific language in teaching and learning
· Scientific diagrams in examples and assessment, 
· Practical work other than prescribed PAT, videos, 
· and simulations on galvanic cells 
· Copies of examination guidelines available to learners, 
· Policy documents
· Question banks generated from previous question papers for assessment readiness.




Question Summary 


All topics	Basic organic molecules	Physical properties	Organic reactions	Electrolytic cell	Galvanic cell	1	2	3	4	5	6	33.799999999999997	29.7	19.7	19.100000000000001	21.3	39.5	


Sub-questions ave. performance %

Ave. performance %	
1.1	1.2	1.3	1.4	1.5	2.1	2.2	2.3	2.4	2.5	3.1	3.2	3.3	4.1	4.2	4.3	4.4	5.1	5.2	5.3	5.4	5.5	5.6	6.1	6.2	40	30	20	43	36	23	38.5	14	35.700000000000003	25.2	47.5	21.9	8	22	14.5	11.4	30.7	1.5	20	42	6.5	35	22.4	27.2	13	

Question 1

Ave. performance %	
Homologous series	Vapour pressure	Oxidised substance	Electrolyte	Electrodes	1.1	1.2	1.3	1.4	1.5	40	30	20	43	36	


Question 2


2.1	2.2.1	2.2.2	2.3	2.4.1	2.4.2	2.5.1	2.5.2	23	39.5	37.5	14.000000000000002	41	34	32.5	18	


QUESTION 3

AV%	
3.1.1	3.1.2	3.1.3	3.2.1	3.2.2	3.2.3	3.3	30	41	24	18.5	39	8.3000000000000007	8	


QUESTION 4

AV%	
4.1.1	4.1.2	4.2.1	4.2.2	4.3.1	4.3.2	4.4.1	4.4.2	4.4.3	28	16	12	17	10.8	12	41	32	19.8	


QUESTION 5

AV%	
5.1.1	5.1.2	5.2.1	5.2.2	5.3	5.4	5.5	5.6	0	3	20	20	42	6.5	35	22.3	


QUESTION 6

AV%	
6.1.1	6.1.2	6.1.3	6.2.1	6.2.2	44	16.5	21.3	25	1	
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