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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: _Hlk91747637]SUBJECT 
	TECHNICAL MATHEMATICS

	PAPER 
	2

	DURATION OF PAPER: 
	3 HOURS 



SECTION 1: (General overview of Learner Performance in the question paper as a whole)
	The number of Eastern Cape NSC candidates that wrote the 2021 final NSC Technical Mathematics paper 2 was 2565, an increase of 645 candidates (+33,6%). The highest mark recorded was 125.

A sample of 100 scripts was collected during the marking process.  The selected sample comprises of scripts that were moderated by the Internal Moderator and/or Chief Marker, and/or the Senior Marker.
[image: ]

	From the sample candidates, the best performing questions were Questions 1, 2 and 10.  This may be attributed to the effect that Questions 1 and 2 a drill by the teachers and the topic circles, angles, and angular movement, which is a grade 11 topic, but because of the trimmed ATP, it was only taught in 2021.
Euclidean Geometry was the poorest performing question with similarity taking its position back as the poorest performing question. The average performance of the sampled group was 38%
The actual performance of the candidates is depicted in the following diagram:
[image: ]
Only one candidate achieved a level 7 and the pass rate for the 2021 candidates is the best since the inception of Technical Mathematics, namely 28,8%.



SECTION 2: Comment on candidates’ performance in individual questions
(It is expected that a comment will be provided for each question).
The report will attempt to answer the following question per examination question:
a) General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  
b) Why the question was poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.
c) Provide suggestions for improvement in relation to Teaching and Learning
d) Describe any other specific observations relating to responses of learners and comments that are useful to teachers, subject advisors, teacher development etc.
ACRONYMS
Candidates: refers to the sample candidates extracted using the RASCH model.


	QUESTION 1 [Total marks 11]

	· This was the best performing question in the paper

	

	· Twelve percent (12%) of the candidates failed this question – they could not identify the basic concepts like gradient/distance/midpoint and the associated formula and reading off the correct coordinates, substitute and simplified.
· Q1.1 – 11% of the candidates could not answer this question correctly or they use the wrong point.
· Q1.2 – 21% of candidates could not determine the angle of inclination

	Common errors and misconceptions

	· Q1.2 – reference angle is always positive, many calculate θ as a negative angle, further many candidates stopped at this point not realising that the final answer should be obtuse
· Too many candidates confuse the concepts of gradient and distance
· Q1.4 – 19% of candidates either did not substitute correctly into the distance formula (they use the point of L and K) or did not leave their answer in simplified surd form.
· Q1.5 – candidates use the same gradient as calculated in Q1.1 and substituting either point K or L into the equation

	Suggestions for improvement

	i.) Basic knowledge of identifying the correct formulae, correct substitution, and the ability to simplify using your calculator must be drilled.
ii.) Teacher must enforce that the angle of inclination is either acute or obtuse and given enough examples to enforce the concept.  Reference angle is always positive.





	QUESTION 2 [Total marks 13]

	· Second best answered question in the paper with question 2.1.3 the worst answered sub-question

	

	· Disappointingly that 27% could not score marks in this question. The equation of a circle is done in grade 11 under Functions & Graphs as well as under Circles, angles, and angular movements.  Then it is done in grade 12 under Analytical Geometry and still learners cannot determine the equation of a circle.
· Q2.1.3 – only 19% of candidates could score full marks in this question
· Q2.2 – Although the best performing sub-question, it was disappointingly answered.  The question was straight forward, no manipulation of the equation; only 73% of the candidates scored full marks. Seventeen (17%) of candidates scored zero marks and many of those did not attempt the question. Furthermore, to draw an ellipse is done in EGD as well, so at least they should score for the shape of the graph.

	Common errors and misconceptions

	· Q2.1.3
· Many candidates did not realise that the product of perpendicular lines is negative one(-1)
· Some candidates applied reverse mathematics and assumed the value of t = 12
· Candidates missed simple simplification marks, from substituting a point into an equation and writing it into standard form. These were very careless errors that the candidates committed.
· Q2.1.5 – a few candidates substituted the point C into the equation of the circle.

	Suggestions for improvement

	i.) Questions on the circle and straight line is a topic that must be drilled, because the achievement in this paper is not at the expected 70% and above level.





	QUESTION 3 [Total marks 16]

	· Poorly answered

	

	·  Question 3.2 was the worst answered question followed by question 3.3

	Common errors and misconceptions

	· 
Q3.1.1 many candidates misplaced the brackets in their calculation, getting erroneously 
· 

Q3.1.2 – the coefficient of 3 became a problem for many candidates as they made the following mistake in their final answer instead off 
· Q3.2
· Q3.2.1 - many did not draw a diagram or applied the quadratic identity
· Many candidates did not understand the meaning “write in terms of…” 
· Without the diagram Q3.2.2 could not be solved, unless they were co-functions which is not in the Technical Mathematics curriculum.
· Q3.2.3 – here many candidates missed the reduction
· Q3.3 – many candidates stopped after calculating the reference angle.

	Suggestions for improvement

	i.) More calculator work is encouraged, and more complicated calculator practice is recommended.
ii.) Teachers need to expose learners to these type of questions as asked in Q3.2
iii.) Please note co-ratios and general solutions are not part of the Technical Mathematics curriculum.





	QUESTION 4 [Total marks 12]

	Poorly answered question

	

	· Only 20% of candidates could answer Q4.1 correctly
· Thirty-nine percent (39%) of candidates could score four or more marks in Q4.2, but with only three scoring full marks. Further, 57% of candidates scored three marks or less for this question.

	Common errors and misconceptions

	· Q4.2 - candidates missed the signs of the reduction of the trig identities, which resulted in that they struggled to solve the rest of the problem
· Their algebraic skills were found lacking

	Suggestions for improvement

	i.) Manipulation of the square identities should be practice with the learners:
a. 
 
b. 
 
c. 
Further, learners also need to realise that etc.
ii.) If learners can also recognise the following:
a. 
 
b. 
 and
c. 
 
iii.) 


Teachers to make sure they expose learners to enough problems with reciprocal ratios and that learners can comfortably move from  to  without converting π to 180 and the same holds for  
iv.) 
Learners must know that  




	QUESTION 5 [Total marks 14]

	Poorly answered question

	

	· Q5.1 - eighteen percent (18%) scored full marks for this questions whilst sixteen percent (16%) scored zero for this question
· Q5.2 – seventy-four percent (74%) of candidates scored zero for this question

	Common errors and misconceptions

	· 

Q5.1 - many drew  instead off  - many candidates used individual plotting of points
· 
Q5.2 – candidates could not read off the end points of the range correctly, some indicated  whilst other did not include the points, therefore lost the mark for notation
· 
Q5.3 – many candidates wrote the period of the graph as  
· 
Q5.4.1 – Only 5% answered this question correctly. Most did not realise that the given equation simplified to  and therefore where the graphs intersect.
· Q5.4.2 – Only 5% answered this question correctly, with only one candidate that answered 5.4.1 & 5.4.2 correctly.

	Suggestions for improvement

	i.) Teachers need to focus on the concepts of range and period as well the difference between the period of the function and its domain 
ii.) The range must have the points included: 
a. 

For :  
b. 
 
c. 

iii.) The graphs tested in this question were based on basic graphs that should have been taught in grade 10.  The performance rather speaks to an under teaching of the topic.
iv.) Q5.1 – teachers should show learners how to draw graphs using the table method of the calculator
v.) Q5.4.2 – suggest learners use lines where the graphs changes sign and from there interpret the following (see explanation below)
a. 
 
b. 

c. [image: ]
d. 
Between the vertical lines it can be seen that the two graphs have different signs, therefore the answer is  
e. Many drew the following incorrect graph:
f. [image: ]
g. 
Creating two applicable regions:  





	QUESTION 6 [Total marks 9]

	Poorly answered question

	

	· Forty-eight percent (48%) of candidates scored full marks in question 6.1.1 
· Q6.1.2 and Q6.2 were the worst performing questions

	Common errors and misconceptions

	· Q6.1.2
·  many candidates did not realise that they either can work in ΔKLM or ΔKNM 
· There is a tendency of learners not to show all their working, which makes it harder to follow their argument
· 
Working in ΔKNM you need the size of  and the length of MN, which many missed out on
· Q6.2 – most candidates did not realise that RT = 67,3 and in attempt to calculate RT assumed that ΔRTQ is a right-angled triangle

	Suggestions for improvement

	i.) Learners must be encouraged to rather give more information so that their argument can be followed.
ii.) Over practice cannot be reemphasised more, there is unfortunately no short cut for practice.
iii.) Practice when to use the cosine / sine rule. 





	QUESTION 7 [Total marks 14]

	Poorly answered question

	

	·  Question 7.2.2 e), 7.2.2 b) and 7.2.1 were the worst answer questions, although they were not far off the other questions

	Common errors and misconceptions

	· Many candidates could not provide the correct reason of angles opposite equal sides – they refer to the correct theorem, for example “two angles of an isosceles triangle are equal.” The required reason must be as per Examination Guidelines.

	Suggestions for improvement

	i.) Completing a theorem statement is seen as a knowledge question, but most do not score the marks, there it is recommended that a concerted effort must be done to allow learners to practice the completion of theorem statements as per Examination Guidelines.
ii.) This question tested the application of:
a.  Tangents (from common point; tan-chord & rad  radius)
b. Angle at centre
c. Triangles (Interior and exterior – isosceles)
iii.) Without thorough knowledge of these concepts and with the lack of practice, these questions (Euclidean Geometry) will be out of reach for most of our learners.





	QUESTION 8 [Total marks 14]

	Poorly answered question

	

	·  Q8.2.3, Q8.2.4 and Q8.2.4 were the worst answered questions

	Common errors and misconceptions

	· Q8.1 – many candidates left out the word “opposite” angles
· Q8.2.3 – many candidates wanted to connect the equalness with the parallel lines
· Q8.2.4 – many did not realise that they can use angles in the same segment

	Suggestions for improvement

	i.) Learners must be encouraged to use the diagrams provided in their ANSWER BOOKS effectively, as they calculate the size of an angle, or they identify given information they must indicate it on the diagram.  It will assist them a lot in solving the problem.  Further, it also assists the marker to follow their arguments that they are using to solving the problem.
ii.) Learners are also encouraged to rather write more detail than too few.
iii.) Euclidean Geometry lends itself to practical investigation which is not fully utilised at school level.
iv.) Learners lack conceptual understanding, because they are ending up with irrelevant answers





	QUESTION 9 [Total marks 11]

	This was the worst performing question for the paper

	

	·  Only 9.2.2 was the question that achieved in this question

	Common errors and misconceptions

	· Q9.1 – candidates could not complete the statement correctly
· Q9.2.1 – candidates could not mention any one of the four congruency reasons. This was the first time a congruency question was asked.
· Q9.2.3 a) The ratio in the statement confused the candidates, because did not realise that you can apply Pythagoras to solve the problem, they wanted to apply the given ratio.
· Q9.2.3 b) – it is clear candidates did not understand proportions, they selected the incorrect proportion
· Q9.2.4 – most candidates struggled with this question because they struggled with 9.2.3. They struggled to write down an equation for FT.

	Suggestions for improvement

	i.) The teaching of congruency need attention as the learners could not recall any of the conditions when triangles are congruent.
ii.) Learners must be able to read off the proportion correctly:
a. [image: ]
b. [image: ]

	QUESTION 10 [Total marks 19]

	One of the best answered questions

	

	· Twenty-eight percent (28%) of candidates scored more than 15 out of 19 marks (78,9%) for this question. Fifty-two percent (52%) scored more than 50% for this questions
· Q10.2.4 was the worst question answered, but as expected as we classified it as a level 4 question

	Common errors and misconceptions

	· Q10.1.1 – too many candidates converted incorrectly from minutes to seconds
· Q10.1.2
· many candidates struggled to use the quadratic formula in determining h
· Many candidates did not choose the shortest height between the two answers.
· Height/length/distance is always positive

	Suggestions for improvement

	i.) Revision cannot be over emphasised
ii.) In this topic the angle should be converted to radians and the angle in radians must be applied in the formulae OR work with everything in degrees, but do not mix the units.
iii.) As the result of the trimmed ATP, this topic was taught in Grade 12 and therefore the performance of learners is far better in comparison with other years.
iv.) Solving quadratic equations using the formula is a skill that all grade 12 learners should master and in particular as an application with this section of the work

	QUESTION 11 [Total marks 17]

	Poorly answered question

	

	·  Q11.1.2
· 78% of candidates did not answer this question or achieved a zero mark for this question
· Only four percent (4%) managed to achieve full marks
· Q11.2.2
· 54% achieved a zero mark with 3% achieving full complement

	Common errors and misconceptions

	· Q11.1.1
· The formula was incorrectly applied
· Many did not realise that the value of a = 0,4 was a matter of reading it off from the diagram
· Q11.1.2
· worst answered sub-questions where candidates were asked to calculate the cost of the wasted area of grass
· most candidates could not answer this question; however, many candidates calculate the mid-ordinate rule using the cut-off grass
· Q11.2.1
· Many candidates lost the method mark of subtracting the area of the opening.
· Some candidates copied the formula incorrectly
· Q11.2.2
· Many candidates did not realise that the units must be the same, either litres or cm3.
· Some candidates mixed the area and volume concepts, whilst many did not to score the final mark, to comment how many bottles can be filled.

	Suggestions for improvement

	i.) Application was the downfall in this question, it is therefore recommended that we expose learners to the application content/topic wherever possible.
ii.) Some learners did not apply the mid-ordinate rule properly
iii.) Copying the formula incorrectly from the formula sheet constitute a breakdown.



Sample of 100 scripts average performance of candidates per question


Q1	Q2	Q3	Q4	Q5	Q6	Q7	Q8	Q9	Q10	Q11	TOTAL	0.66	0.55000000000000004	0.35	0.32	0.35	0.3	0.31	0.28000000000000003	0.18	0.52	0.35	0.38	
Average %


QUESTION 1


1.1	1.2	1.3	1.4	1.5	TOTAL	0.86	0.56000000000000005	0.74	0.71	0.53	0.66	
Average %



QUESTION 2


2.1.1	2.1.2	2.1.3	2.1.4	2.1.5	2.2	TOTAL	0.6	0.61	0.21	0.61	0.4	0.76	0.55000000000000004	
Average %



QUESTION 3


3.1.1	3.1.2	3.2.1	3.2.2	3.2.3	3.3	TOTAL	0.72	0.64	0.17	0.06	0.14000000000000001	0.32	0.35	
Average %



QUESTION 4


4.1	4.2	4.3	TOTAL	0.19	0.38	0.27	0.32	
Average %



QUESTION 5


5.1	5.2	5.3	5.4.1	5.4.2	TOTAL	0.51	0.18	0.5	0.13	0.1	0.35	
Average %



QUESTION 6


6.1.1	6.1.2	6.2	TOTAL	0.52	0.2	0.28000000000000003	0.3	
Average %



QUESTION 7


7.1	7.2.1	7.2.2 a)	7.2.2 b)	7.2.2 c)	7.2.2 d)	7.2.2 e)	TOTAL	0.32	0.28000000000000003	0.35	0.25	0.34	0.22	0.41	0.31	
Averag %



QUESTION 8


8.1	8.2.1	8.2.2	8.2.3	8.2.4	8.2.5	TOTAL	0.31	0.35	0.55000000000000004	0.05	0.14000000000000001	0.16	0.28000000000000003	
Average %



QUESTION 9


9.1	9.2.1	9.2.2	9.2.3 a)	9.2.3 b)	9.2.4	TOTAL	0.16	0.13	0.84	0.15	0.17	0.03	0.18	
Average %



QUESTION 10


10.1.1	10.1.2	10.2.1	10.2.2	10.2.3	10.2.4	TOTAL	0.7	0.49	0.72	0.73	0.67	7.0000000000000007E-2	0.52	
Avrage %



QUESTION 11


11.1.1	11.1.2	11.2.1	11.2.2	TOTAL	0.57999999999999996	0.1	0.54	0.21	0.35	
Average %
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