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1. INTRODUCTORY COMMENTS 
The focus of the report is on the analysis of performance of learners who wrote Mathematics Paper 2 on the 5 November 2012 in the North West Province – Department of Education and Training. The primary objective of the report is to give feedback to all stakeholders on the state of learner performance in Mathematics Paper 2 examination and suggest possible solutions and interventions to improve learner performance and for teacher development.  The primary objective of the report will be realised through the achievement of the following secondary objectives:
· To analyse the general learner performance in Mathematics Paper 2 and on different topics and content covered in paper 2 (Data Handling; Coordinate Geometry; Transformation and Trigonometry).
· To indicate a possible overall performance of learners in the 2012 Mathematics paper 2 examinations through random sampling of scripts.
· To analyse learner responses on different questions and question types based on different topics, indicate sections of the content where learners under performed, reasons for underperformance; errors committed as well as misconceptions.
· To make suggestions to mathematics teachers on how to teach/approach certain topics where learners under performed.

· To outline learner performance per District and topics that need more attention. 

· To make recommendations to the North West Department of Education for teacher development.
2. HOW THE PAPER WAS RECEIVED? PAPER TOO LONG/SHORT/BALANCE? 

Maths educators interviewed after the paper was written indicated that the paper was 
well received by most candidates. The paper was too long. Most candidates completed 
writing the paper just on time. They could not get an opportunity to revisit more difficult 
questions and those they could not complete in allocated time.
3. SECTION 1

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

The random sampling of scripts conducted during marking session indicated a possible overall performance of 38%.  The graph below represents a comparison of mark contribution and performance per topic in percentage. 
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Candidates performed better in Coordinate geometry, followed by Data Handling, Transformation and lastly Trigonometry. Whilst the topic that contributed more marks to the paper is Trigonometry, followed by Coordinate Geometry, Data Handling and lastly Transformation. Therefore the more marks a topic contributed to the examination, the lesser the performance of candidates in that topic, with the exception of Coordinate Geometry.  There is an inversely proportional relationship between the marks contributed by the topic to the exam and learner performance.
Section 2 below will outline learner performance per question (Question 1 – 13).
4. SECTION 2

(Comments on candidates’ performance in the five individual sub questions (a) – (e) will be provided below. Comments will be provided for each question on a separate sheet). 

QUESTION 1
	(a) 
General comments on the performance of learners in the specific question. 
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· The question was fairly attempted by most candidates. However interpretation of the scatter plot was a challenge to many candidates.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors  
         and misconceptions are indicated.
(c)    Suggestions for improvement in relation to teaching and learning.


Q. 1.1 

· Most candidates got the answer correct.
Q. 1.2

· Candidates responded by saying “Linear/ straight line without stating whether the gradient is positive, therefore they lost a mark.
      SUGGESTIONS: 

· Learners should be taught to describe the trend of the scatter plot fully, e.g. linear with positive gradient or linear with negative gradient.
Q. 1.3

· Candidates failed to calculate average gradient and only gave the reading from the graph, i.e. they read off the y-values from the graph. They could not connect the question to calculus.
· Candidates missed the word “per” in the statement.

      SUGGESTIONS: 

· The formula for calculating average gradient should be emphasised across the topics. Mathematical meaning of  the word “per” must be emphasised.
· Integration with other topics should be encouraged. 

Q. 1.4

· Many misconceptions cropped up. Candidates gave the following as reasons – dwarfism, paralysis and  equilibrium. 
· Candidates failed to contextualise the question, hence their responses were incorrect.

SUGGESTIONS: 

· Learners should be exposed to more context based questions in Mathematics, in particular interpretation of  graphs.
	 (d) 
Other specific observations relating to responses of learners.      


· Candidates lacked interpretation skills and could not relate answers to real life situations, e.g. Q. 1.4.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Class room activities on data handling must focus on questions based on real life situations as well. Graphical representation of data as well as interpretation with mathematically sound reasons should be emphasised. 
QUESTION 2

	(a) 
General comment on the performance of learners in the specific question. 
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· Candidates attempted question 2.1 and 2.2, however questions which required interpretations were problematic to most candidates.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.
(c)    Suggestions for improvement in relation to teaching and learning.


Q. 2.1.
· Most candidates were able to calculate the sum but failed to divide by 8. There was confusion on the terms “mean and average mean”.
      SUGGESTIONS:

· Teachers should emphasise that ‘mean’ and ‘average mean’ have the same meaning.
Q. 2.2

· Rounding off was a challenge, candidates did not read and implement the instruction on rounding off.
· Some candidates used the formula wrongly.

· Some candidates tried the table method and made calculation errors.
· Some candidates struggled to get the answer using a calculator.
      SUGGESTIONS: 

· Table method should be discouraged.

· Learners should be trained to use a calculator for standard deviation.
· Instructions on rounding off should be emphasised.
Q. 2.3

· The answer “standard deviation will increase” was given without calculation of the new standard deviation or a reason.
· There was a misconception on the focus of the question – performance or standard deviation.
      SUGGESTIONS:
· Teachers should expose learners to more activities based on the interpretation of Data and sketches.

· The reasons given should be motivated with calculations where possible.

Q. 2.4

· Language was a serious barrier.

· Candidates struggled to interpret the question.
      SUGGESTIONS:
· Learners should be exposed to problem solving questions.

	 (d) 
Other specific observations relating to responses of learners.      


· Interpretation using standard deviation was a challenge to the learners.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should focus more on the meaning of a bigger or smaller value of the standard deviation of data.
· Learners should be trained to use and correctly interpret the value of the standard deviation.

· More exercises on the concept will assist learners.
QUESTION 3
	(a) 
General comment on the performance of learners in the specific question. 
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The question was moderately answered; most candidates performed well in question 3.1 and 3.2. Most candidates struggled with interpretation questions (Q.3.3 and Q. 3.4).  
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 3.1. 
· Most candidates performed well, with only few not being able to read from the box and whisker.
      SUGGESTIONS:

· Teachers should emphasise reading the correct values from the graph.
Q. 3.2 
· Most candidates performed well, only few struggled to calculate lower quartile and maximum value from the Inter quartile range and the range.

      SUGGESTIONS: 

· Teachers should emphasise the relationship between the five number summary, the range and inter quartile range.
Q. 3.3

· Interpretation of the statement was a serious challenge.

· Reading and understanding the instruction was a challenge for most candidates as they focussed on the Physical Science box and whisker.

· Candidates did not understand the relationship between upper quartile (70%) and its percentage contribution (75%) on the representation of data.

· Some candidates used the formula:  [image: image6.png]3(n+1)
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 .
      SUGGESTIONS

· Teachers should emphasise the relationship between lower and upper quartile, median and their percentage contribution to the representation of data on the box and whisker diagram.

Q. 3.4

· Interpretation of the statement was a serious challenge.

· Most candidates said “Yes” or “No” without mathematical reasoning.

· Interpretation of the box and whisker posed a serious challenge to most candidates.

      SUGGESTIONS

· Learners should be taught how to interpret box and whisker using the five number summary. 

	 (d) 
Other specific observations relating to responses of learners.      


· Candidates did not have a clear understanding of the lower and upper quartile as well as the median in a box and whisker diagram.

· Therefore interpretation of the box and whisker diagram using the above mentioned concepts was a serious challenge to candidates.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should focus more on the proper understanding of the lower and upper quartile as well as the median in the representation of data through box and whisker diagram.
· More activities on the interpretation of box and whisker diagram using lower and upper quartile as well as the median are necessary to train learners.

QUESTION 4
	(a) 
General comment on the performance of learners in the specific question. 
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Candidates had a difficulty to interpret the cumulative frequency graph, and many candidates performed poorly on this question. Candidates knew what is a mode and median, but could not interpret ‘modal class’ and ‘median weight’.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 4.1
· Candidates could not understand the term ‘modal class’, hence they could not write the answer in interval form. 
      SUGGESTIONS:

· Teachers should expose learners to questions on the drawing of the cumulative graph as well as its interpretation, in particular the interpretation of concepts like modal class.
Q. 4.2
· Candidates could not interpret the graph properly; they could not read the scale properly.

· Candidates who attempted the question wrote: [image: image9.png]50+60
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· Reading the scale from the graph was a challenge. 
      SUGGESTIONS: 

· Teachers should train learners on scale reading.
· Learners should be exposed to the meaning of the terms such as ‘median weight’.

· Learners should be trained on the interpretation of the cumulative graph.
Q. 4.3

· Candidates struggled to interpret the graph and they did not understand the word ‘more than’.

      SUGGESTIONS

· Learners should be trained on the interpretation of the cumulative graph.
	 (d) 
Other specific observations relating to responses of learners.      


· Candidates are struggling to interpret cumulative graphs.
· They did not understand the meaning of the terms ‘modal class’; median weight’.

· They lacked understanding of the word ‘more than’

· Reading from the graph as well as scale was a serious challenge for many candidates.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should focus mainly on the interpretation of graphs and the use of terminology: ‘modal class’; median weight’.
· Mathematical meaning of the words ‘more than’ ‘per’ should be properly explained and used in the teaching of mathematics.
QUESTION 5
	(a) 
General comment on the performance of learners in the specific question. 
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Most candidates attempted the question and hence performance was moderate. Most   candidates were able to calculate the coordinates of the midpoint.  
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 5.1
· Some candidates used wrong formula and exchanged x and y coordinates, e.g.[image: image12.png]
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.
      SUGGESTIONS:

· Teachers should explain the difference between gradient and midpoint formula.
Q. 5.2
· Candidates forgot the concept of collinearity. 
· Hence they assumed that E is the midpoint of BC, ABCD is a square.
      SUGGESTIONS: 

· The concept of collinear points must be emphasised by teachers
Q. 5.3

· Candidates never noted that BC // AD, therefore [image: image16.png]Mg~





      SUGGESTIONS

· The concept of parallel lines and its implications for the gradient should be emphasised.

Q. 5.4

· Candidates confused properties of polygons (rhombus and square)  and therefore made wrong assumptions, e.g. 
[image: image17.wmf]Ð

ABC = [image: image19.png]90



.
      SUGGESTIONS

· Properties of polygons should be emphasised.

· Teachers should emphasise diagram analysis
	 (d) 
Other specific observations relating to responses of learners.      


· Learners should avoid assumptions which are not valid or cannot be mathematically motivated.
· Learners should be trained to interpret diagrams and use given information to do calculations.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should differentiate the formulae on coordinate geometry and how to use and manipulate them.
· The following concepts on coordinate geometry are the critical building blocks: midpoint; collinear points; parallel and perpendicular lines.

· Proving properties of polygons using analytical methods is very critical in analytical geometry.

· Diagram analysis skills are a recipe for good performance in Coordinate Geometry. 
QUESTION 6
	(a) 
General comment on the performance of learners in the specific question. 
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Many candidates attempted question 6, in particular questions 6.2 – 6.5; 6.7 and 6.10. therefore performance in question 6 was not very good.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 6.1
· Candidates were clueless about the question. 
· They could not relate NL and OL to the concepts of radius and tangent, hence the axiom “tangent to a circle is perpendicular to the radius drawn to the point of contact” was not used as a reason.

      SUGGESTIONS

· Teachers should emphasise the knowledge of the axiom and its use more frequently in class activities.

Q. 6.2

· Most candidates performed well in question 6.2
Q.6.3

· Some candidates could not identify the radius.

· Candidates could not differentiate between the circle whose centre is at the origin and at any point (a; b).
      SUGGESTIONS:

· Teachers should differentiate between the two types of circles.
· Class room activities should focus mainly on diagram analysis.
Q. 6.4
· Candidates’ performance was moderate. 
Q. 6.5
· Candidates did not use the concept of perpendicular lines: PQ // AB, therefore only used Q. 6.6 to answer Q. 6.5, which was more difficult option due to fractions. Hence they lost 3 marks if they only used Q. 6.6 without calculation.
      SUGGESTIONS: 

· Teachers should drill the concept of perpendicular lines and implications for gradients of lines.
· Learners should be aware that they cannot use a point without calculation if they are later requested to prove it, e.g. using point A in Q. 6.5 without calculation.

Q. 6.6

· Candidates did not consider the concept of simultaneous equations.
· Some candidates used A to prove that A is A.

      SUGGESTIONS

· Teachers should emphasise the use of simultaneous equations to calculate points of intersection.

· Learners should be trained on how to answer questions such as Q. 6.6. 
Q. 6.7
· Candidates’ performance was good.

Q. 6.8

· Candidates did not know the properties of a kite; hence it was difficult to prove that KLNA is a kite.

      SUGGESTIONS

· Properties of polygons should be emphasised

Q. 6.9

· Construction on the sketch was a challenge for learners.

· Properties of polygons were a serious challenge.
      SUGGESTIONS
· Properties of polygons should be emphasised

Q. 6.10
· Most candidates got the correct answer.

	 (d) 
Other specific observations relating to responses of learners.      


· Candidates relied a lot on assumptions without mathematical proofs.
· Candidates could not differentiate between the circle whose centre is at the origin and at any point.

· Candidates lacked a lot on the properties of polygons.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should focus on the proving of properties of polygons using analytical methods as is very critical in analytical geometry.

· Diagram analysis skills are a recipe for good performance in Coordinate Geometry; therefore learners should be developed on these skills.
· A lot of Gr. 10 and 11 revision of coordinate geometry is required in grade 12, perhaps its inclusion in assignments.
QUESTION 7
	(a) 
General comment on the performance of learners in the specific question. 
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Most candidates answered the question well. Those who knew transformation got total marks, whilst those whose transformation basics were not well grounded lost marks.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 7.1 – Q. 7.4
· Candidates could not describe the single transformation.
· They could not differentiate between the object and the image.
· Candidates confuse operational signs when writing the general rule of transformation.

· Candidates experience challenges in answering a series of combined transformations.
· They could not differentiate between describing transformation and writing a rule.

· Some candidates could not use the factor of 2 and instead used K.
      SUGGESTIONS:

· Teachers should explain the difference between a description and a rule.
· Learners should understand the difference between reflection and rotation.

· Rules of transformation should be drilled.
	 (d) 
Other specific observations relating to responses of learners.      


· Candidates are not well grounded on the rules and types of transformation.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should focus mainly on the difference between reflection and rotation, rules of transformation and their application, as well as descriptions of single and series of transformations. 
QUESTION 8
	(a) 
General comment on the performance of learners in the specific question. 
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Candidates who were not grounded on basic concepts lost marks unnecessary, e.g. they could not use concepts such as Pythagoras and basic trigonometric reductions.  Those who knew their work got full marks.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 8.1.1
· Some candidates could not apply Pythagoras theorem.
· Substitution of coordinates was a challenge to some candidates, e.g. putting x-value in the place of y-value.

· Manipulation of Pythagoras theorem posed a challenge, e.g. [image: image24.png]
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            They could not square both sides as indicated.

· Square root of 225 was left unattended due to the statement ‘without using a calculator”. 
      SUGGESTIONS:

· Teachers should revise grade 10 and 11 work thoroughly during grade 12 academic year. 

· Work done in previous grades should be integrated in tasks such as assignments.
Q. 8.1.2
· Most candidates showed understanding of trig ratios. 

· Some candidates cannot differentiate between [image: image28.png]cosa



and [image: image30.png]


 
      SUGGESTIONS: 

· Teachers should drill trig ratios and expose learners to different types and levels of questions in solving trig ratios.
Q. 8.1.3
· Most candidates made use of a calculator.
· Candidates did not realise that [image: image32.png]180 — «



 or [image: image34.png]180" — B



 is in the second quadrant.

· They could not make [image: image36.png]


 or [image: image38.png]


 the subject of the formula.

      SUGGESTIONS

· Teachers should drill trig ratios and expose learners to different types and levels of questions in solving trig ratios
· Learners should be exposed to more activities on complementary and supplementary angles.

Q. 8.1.4

· Candidates failed to use the formula sheet; hence they could not select the correct compound angle identity from the formula sheet.

      SUGGESTIONS
· Learners should be given more activities on compound angle identities.

· Exposure to formula sheet during control tests will familiarise learners with the usage of the formula sheet during exams.
Q. 8.2.1
· Some candidates did not know double angle identities.

· They struggled with factorisation and removing common factors.
      SUGGESTIONS

· Teachers should ensure that learners are well grounded on basic knowledge (double angle identities).

· Revision of factorisation and simplification of fractions in general should be done. 

Q. 8.2.2

· Some candidates did not know double angle identities or confuse them (cos and sin).

· Most candidates misunderstood the statement, hence only determined the general solution.

· Candidates disregard or ignore restriction/interval given on the statement. 
      SUGGESTIONS

· Teachers should ensure that learners are well grounded on basic knowledge (double angle identities).

· Teachers should differentiate between statement on trigonometric equations that require a general solution and/or specific/particular answers. 

	 (d) 
Other specific observations relating to responses of learners.      


· Candidates lacked basic knowledge of trigonometric ratios, identities, double and compound angle identities as well as how to use and manipulate them.
· They also lacked in terms of basic skills of factorisation and simplification of fractions.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers must ensure that learners are grounded in terms of trigonometric ratios, identities, double and compound angle identities as well as reduction formulae.
· Learners should be assisted to be able to identify these in an expression and manipulate them to find an answer.

· Revision of factorisation and simplification of fractions in general should be done.
· Learners should be given opportunity to practice different types of trig equations that require general solutions as well as specific answers.
QUESTION 9
	(a) 
General comment on the performance of learners in the specific question. 
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Most candidates attempted the question, some could score good marks while others struggled to simplify trig expressions, and hence performance was fair.

	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 9.1 and 9.2
· Candidates struggled to identify double angle identities, reduction formulae as well as complementary angles or co-functions.
· They also ignored “+” sign.
· Some candidates used a calculator.

· In Q. 9.2 – candidates left out the square in [image: image41.png]sin? 412



; most candidates could not simplify ([image: image43.png]2c0s%15 — 1)



.
      SUGGESTIONS:

· Teachers should emphasise basic knowledge in trigonometry.
· Learners should be trained to identify double angle identities, reduction formulae as well as complementary angles or co-functions.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Learners should be trained on how to use and manipulate double angle identities, reduction formulae as well as complementary angles or co-functions.

· Understanding of words such as simplify, solve are critical in answering questions properly.
· Teachers should expose learners to high order questions such as those in question 9.
QUESTION 10
	(a) 
General comment on the performance of learners in the specific question. 
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Most candidates did not attempt the question; few who attempted it could only get more marks in question 10.1. Therefore the question was poorly answered. 
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 10. 2 – 10. 4

· Some candidates equated the two functions but were unable to apply compound angle identities to further solve the equation.

· Candidates were not aware that the x-values calculated in question 10.2 had to be used in question 10.3, hence there was a lot of guessing in question 10.3. Some candidates could estimate x-values from the graph.

· Candidates could not identify the relationship between the two graphs in question 10.4.
      SUGGESTIONS:

· Learners need more training on trigonometric graphs as well as interpretations.

· Teachers should expose learners to solving trigonometric equations by applying compound angle identities. 

· Integration of transformations in graphs should be encouraged. 
	 (d) 
Other specific observations relating to responses of learners.      


· Candidates lacked skills in graph interpretation.
· They could not visualise the transformation of the given graph.

· The use of interval notation is a serious challenge to many candidates.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should be trained on trigonometrical graphs, interpretation as well as how to integrate graphs with transformation geometry.

QUESTION 11
	(a) 
General comment on the performance of learners in the specific question. 
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Candidates forgot properties of polygons; hence they struggled to use the correct formula of area. Performance in question 11 was not good.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 11.1
· Candidates lacked in terms of properties of polygons and area formulae. 

      SUGGESTIONS

· Properties of polygons from grade 10 should be revised.
· The area and perimeter formulae and their correct use from grade 10 should be revised.
Q. 11.2
· Some candidates used the formula: [image: image47.png]tanf = m



 to calculate the angle, instead of the formula from 11.1
· Some candidates equated the area formula from 11.1, e.g. [image: image49.png]6sind = 33



, however they struggled to calculate the answer using a calculator.
      SUGGESTIONS:

· Teachers should emphasise the use of correct area formulae for polygons.

· The use of calculator should be encouraged. 
· Learners should be trained to link sub-questions which are related.
Q. 11.3
· Candidates did not have a clue of how to approach the question, hence a lot of guessing was done.
· They could not realise that the maximum area is when the variable ([image: image51.png]sing)



 is maximum, i.e. when [image: image53.png]


.

      SUGGESTIONS

· Candidates should be taught that to optimise (min or max) a constant multiplied by a variable, we optimise the variable.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Revision of properties of polygons is essential.
· The use of correct formulae of area of polygons must be revised from grade 10.
QUESTION1 2

	(a) 
General comments on the performance of learners in the specific question. 
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Most candidates did not attempt the question; hence the question was poorly answered.
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 12.1
· Candidates did not know the conditions for applying sine rule, hence the rule was not applied to a specific triangle.

· They could not reduce[image: image56.png]sin (90" —




)
· Some candidates could not expand [image: image58.png]sin2x



 or apply the double angle identity. 
      SUGGESTIONS:

· Learners should be taught the conditions under which the sin rule can be applied, i.e specify a triangle in which the rule is applied as well as an angles with corresponding sides.
Q. 12.2

· Candidates did not understand the word “hence”, therefore they were not aware that they could use the answer from question 12.1
· Candidates could not apply the sine rule or trig ratio.
· Some candidates manipulated [image: image60.png]tanx =




  at the beginning to arrive at the answer[image: image62.png]2ktanx



.
      SUGGESTIONS: 
· Candidates should be taught the implication of the use of the word “hence”.

·  Learners should be taught the conditions under which the sine rule can be applied, i.e specify a triangle in which the rule is applied as well as angles with corresponding sides.
Q.12.3
· Some candidates were able to pick up the correct formula but substitution was incorrect.

· They struggled to make [image: image64.png]cosé



 the subject of the formula.

· Some did not know the conditions of using cosine rule.

      SUGGESTIONS

· Teachers should assist learners to understand and consider conditions under which cosine rule could be applied.

· Learners should be encouraged to make [image: image66.png]cosé



 the subject of the formula before they could substitute values into the formula.

	 (d) 
Other specific observations relating to responses of learners.      


· Candidates lacked analytical skills on 3-Dimensional shapes.

· Rules and formulae are applied without considering the given information as well as conditions under which the rule could be applied.  
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· Teachers should assist learners to understand and consider conditions under which cosine and sine rules could be applied.
· Learners should be exposed to more activities on 3 - D shapes.
QUESTION 13
	(a) 
General comment on the performance of learners in the specific question. 
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Few candidates attempted the question and most of them could only get a maximum of 2 marks in question13.1. Therefore performance of candidates was very minimal. 
	(b)    Reasons why the question was poorly answered. Specific examples, common errors 
         and misconceptions are indicated.

(c)    Suggestions for improvement in relation to teaching and learning.


Q. 13.1 & 13.2 
· Some candidates could not convert the minutes into an angle, therefore substituted 37 min as an angle.
· They struggled to locate the question as transformational geometry or trigonometry.
      SUGGESTIONS:

· Teachers should expose learners to problem solving questions.
	 (d) 
Other specific observations relating to responses of learners.      


· Candidates lacked problem solving skills hence they could not attempt question 13.
	(e)
Any other comments useful to teachers, subject advisors, teacher development,  etc.


· At the end of each topic there is a need to integrate class activities with non-routine/problem solving questions to appeal to high order reasoning skills of learners.
5.
SECTION 3

(a) 
GRAPH OF PROVINCIAL PERFORMANCE IN THE PAPER (summary per question)
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GENERAL COMMENTS

· Candidates performed between 50% - 60% in the following sections and questions: Transformation Geometry (Q. 7: 13 marks) and in Coordinate Geometry (Q. 5:13 marks).
· They performed between 45% - 50% in the following sections and questions: Box and whisker diagram (Q. 3: 9 marks) and in Coordinate Geometry (Q. 6: 24 marks).

· Candidates performed between 40% - 45% in the following sections and questions: standard deviation (Q.2: 9 marks).

· They also performed between 30% - 40% in the following sections and questions: Scatter plot (Q. 1: 6 marks); Trigonometry (Q. 8: 17 marks) and Trigonometric expressions (Q. 9: 13 marks).
· Candidates performed below 30% in the following sections and questions: Cumulative frequency graph/Ogive (Q. 4: 4 marks); Trigonometric graphs (Q. 10: 12 marks), Surface area of geometric objects (Q11: 8 marks); Sine and Cosine rules (Q. 12: 12 marks) and transformation geometry using compound angle identities (Q. 13: 10 marks). 


CONCLUSION
· The overall performance of candidates on the content examined in the paper 2 lies between 14.1% - 56.3%.

· Candidates performed between 50% - 60% in sections and questions contributing 26 marks to the paper (17.3%)
· Candidates performed between 40% - 50% in sections and questions contributing 42 marks to the paper (28%)
· They performed between 30% - 40% in sections and questions contributing 36 marks to the paper (24%) , and

· They performed below 30% in sections and questions contributing 46 marks to the paper (30.7%).
(b)
GRAPHS TO COMPARE DISTRICT PERFORMANCES PER QUESTION

North West Department of Education consists of four Districts, namely:

· Bojanala District (Bojanala)

· Dr. Kenneth Kaunda District (Dr. K.K)

· Dr. Ruth Segomotsi Mompati District (Dr. Ruth)

· Ngaka Modiri Molema District (NMM)
This section will focus on the analysis of learner performance per district in question 1 – 13.
DISTRICT PERFORMANCE IN DATA HANDLING: QUESTION 1 - 4
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COMMENTS

	QUESTION
	TOPIC
	DISTRICT PERFORMANCE

	1
	Scatter plot
	Dr. K.K. performed more than 5% than the average.

All districts performed below 50%

	2
	Standard deviation
	Dr. K.K. performed more than 5% than the average, and above 50%.

NMM performed less than 5% of the average

Bojanala, Dr. Ruth performed above 40%, and NMM below 40%



	3
	Box and Whisker
	Dr. K.K. performed more than 5% than the average, and above 50%.

NMM performed less than 5% of the average.

Bojanala, Dr. Ruth  and NMM performed above 40%.

	4
	Ogive
	Dr. K.K. performed more than 5% than the average.

NMM performed less than 5% of the average.
Bojanala, Dr. Ruth and NMM performed below 30%, while Dr. K.K performed  below 40%.



	CONCLUSION

· All Districts should focus on the interpretation of scatter plot, Box and whisker, Standard deviation and ogive.

· Ngaka Modiri Molema District needs special intervention on Data Handling.


DISTRICT PERFORMANCE IN COORDINATE GEOMETRY
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COMMENTS
	QUESTION
	TOPIC
	DISTRICT PERFORMANCE

	5
	Coordinate geometry (point, gradient, str. line eq. and inclination) 
	All Districts performed above 50% and within 5% of the average.

	6
	Circle theory (radius, diameter, tangent, circle eq; inclination, 
[image: image71.wmf]^

 lines; point and distance)
	Dr. K.K. performed more than 5% of the average.

 and above 50%.

Bojanala, Dr. Ruth and NMM performed within 5% of the average and between 43% and 45%.

 

	CONCLUSION

All Districts should give attention to the following:

· The axiom “The tangent to a circle is perpendicular to the radius drawn to the point of contact and its implications.

· The proves of properties of polygons using analytical methods.




DISTRICT PERFORMANCE IN TRANSFORMATION GEOMETRY
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DISTRICT PERFORMANCE IN TRIGONOMETRY (REDUCTIONS AND EQUATIONS)
	QUESTION
	TOPIC
	DISTRICT PERFORMANCE

	7
	Transformation (reflection; rotation; enlargement and general rules)
	All Districts performed above 50% (50% - 64%)
Dr. K.K. performed more than 5% of the average, while NMM performed less than 5% of the average.

Bojanala and Dr. Ruth performed within 5% of the average.

	13
	Transformation ( use of the compound angle identities)
	A problem solving question with the application of the compound angle identity to generalise the effect on the coordinates of a point.
All Districts performed below 20%.

	CONCLUSION

· All Districts should emphasise and differentiate between reflection and rotations, as well as the general rules.
· Special attention should be given to the description of transformations.

· All Districts should give special attention to level 4 questions throughout the content.
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DISTRICT PERFORMANCE IN TRIGONOMETRY (GRAPHS)

	QUESTION
	TOPIC
	DISTRICT PERFORMANCE

	8
	Trigonometry (Pythagoras; ratios; reductions; double angles and equation)
	All Districts performed within 5% of the average and below 40%.
Dr. Ruth performed better than the rest, followed by Dr. K.K; Bojanala and NMM.

	9
	Trigonometry (reductions; complementary and co-functions; spec. angles
	All Districts performed within 5% of the average and below 40%.

Dr. Ruth performed better than the rest, followed by Dr. K.K; Bojanala and NMM.

	CONCLUSION

· The basic trigonometric work done in Grade 10 and 11 should be revised during the grade 12 academic year.

· Ensure that learners are grounded on trig reductions; co-functions; complementary double angle identities

· All Districts should focus more on complex questions ( Q.8.2. and Q. 9.2) 
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	QUESTION
	TOPIC
	DISTRICT PERFORMANCE

	10
	Trig graphs and interpretations
	All Districts performed within 5% of the average and below 22%.

Dr. K.K. performed better than the rest, followed by Dr. Ruth, Bojanala and NMM.

	CONCLUSION

· All Districts should have a special intervention on the interpretation of trig. Graphs.

· The implication of points of intersection should be properly explained to learners. 

· Learners should be exposed to solving points of intersections; special attention should be given to solving equations using compound angle identities Q. 10.2).

· Learners should be trained to read from the graph points of intersections and intervals where one graph is ≥ or ≤ the other graph


.
DISTRICT PERFORMANCE IN TRIGONOMETRY (AREA, SINE & COSINE RULES)
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	QUESTION
	TOPIC
	DISTRICT PERFORMANCE

	11
	Trig (area of //gram)
	Dr. Ruth and Dr. K.K. performed 5% more than the average, Bojanala and NMM performed within 5% of the average.
Dr. Ruth and Dr. K.K. performed above 30% (35%), whilst Bojanala and NMM performed below 30%.

Dr. Ruth performed better than the rest, followed by Dr. K.K; Bojanala and NMM.

	12
	Trig (Sine and Cosine rules)
	All Districts performed below 30% but within 5% of the average.
Dr. Ruth performed better than the rest, followed by Dr. K.K; NMM and Bojanala.

	CONCLUSION

· The use of surface area of geometric objects from grade 10 should be revised and emphasised.

· Teachers should assist learners to understand and consider conditions under which cosine and sine rules could be applied.

· Learners should be exposed to more activities on 3 - D shapes.




(c)
GRAPH TO COMPARE OVERALL PERFORMANCE PER DISTRICT
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      COMMENTS ON PERFORMANCE OF DISTRICT

· Dr. Kenneth Kaunda performed the best in Mathematics Paper 2 in the province, followed by Dr. Ruth Mogomotsi Mompati, Bojanala and Ngaka Modiri Molema.
· Dr. Kenneth Kaunda and Dr. Ruth Mogomotsi Mompati Districts performed above the District average whilst Bojanala and Ngaka Modiri Molema Districts performed below the District average.
CONCLUSION
· All Districts should focus on the basic knowledge of trigonometry and level 3 questions in trigonometry.

· All Districts should focus on the application of sine and cosine rules and more questions involving 3 – Dimensional shapes.

· Teacher development workshops should focus on the interpretation of graphs ( Box and whisker; scatter plot; ogive and trig graphs)

· Ngaka Modiri Molema needs a special intervention in the Interpretation of ogive.
· Learners are not performing on high order questions across the paper, therefore a special attention should be given to the setting of quality papers at school level with emphasis on level 3 and 4 questions.
(d)
DISTRIBUTION OF QUESTIONS IN TERMS OF COGNITIVE LEVELS (TABLE) 
    ANALYSIS OF THE PAPER IN TERMS OF ASSESSMENT TAXONOMY (COGNITIVE LEVELS)
	Assessment Standards
	Question
	Sub-Question
	Marks
	Levels

	
	
	
	
	1
	2
	3
	4

	
	
	
	
	K
	R
	C
	S

	11.4.1 (b)
	1
	1.1
	1
	1
	
	
	

	
	
	1.2
	1
	1
	
	
	

	
	
	1.3
	3
	
	3
	
	

	
	
	1.4
	1
	1
	
	
	

	
	
	TOTAL
	6
	3
	3
	-
	-

	11.4.1 (a)
	2
	2.1
	2
	2
	
	
	

	
	
	2.2
	2
	
	2
	
	

	
	
	2.3
	2
	
	2
	
	

	
	
	2.4
	3
	
	
	
	3

	
	
	TOTAL
	9
	2
	4
	-
	3

	11.4.1 (a)
	3
	3.1
	1
	1
	
	
	

	
	
	3.2
	4
	4
	
	
	

	
	
	3.3
	2
	
	2
	
	

	
	
	3.4
	2
	
	2
	
	

	
	
	TOTAL
	9
	5
	4
	-
	-

	11.4.1 (a)
	4
	4.1
	1
	
	
	1
	

	
	
	4.2
	1
	
	1
	
	

	
	
	4.3
	2
	
	2
	
	

	
	
	TOTAL
	4
	-
	3
	1
	-

	11.3.3
	5
	5.1
	2
	2
	
	
	

	11.3.3 (a)
	
	5.2
	2
	2
	
	
	

	11.3.3 (b)
	
	5.3
	3
	
	3
	
	

	11.3.3(c)
	
	5.4
	6
	
	
	6
	

	
	
	TOTAL
	13
	4
	3
	6
	-

	
	
	
	
	
	
	
	

	Assessment Standards
	Question
	Sub-Question
	Marks
	Levels

	
	
	
	
	1
	2
	3
	4

	
	
	
	
	K
	R
	C
	S

	12.3.3. (b)
	6
	6.1
	1
	1
	
	
	

	11.3.3.
	
	6.2
	1
	1
	
	
	

	12.3.3.(a)
	
	6.3
	3
	
	3
	
	

	11.3.3
	
	6.4
	3
	
	3
	
	

	12.3.3 (b)
	
	6.5
	4
	
	4
	
	

	
	
	6.6
	3
	
	
	3
	

	11.3.3
	
	6.7
	3
	
	3
	
	

	11.3.3
	
	6.8
	2
	
	2
	
	

	11.3.3(c)
	
	6.9
	3
	
	
	3
	

	11.3.4
	
	6.10
	1
	1
	
	
	

	
	
	TOTAL
	24
	3
	15
	6
	-

	11.3.4 (a)
	7
	7.1
	2
	2
	
	
	

	11.3.4 (a)
	
	7.2
	2
	2
	
	
	

	11.3.4 (b)
	
	7.3
	2
	2
	
	
	

	11.3.4 (b)
	
	7.4
	1
	1
	
	
	

	11.3.4 (a)
	
	7.5.1
	2
	
	2
	
	

	11.3.4 (a)
	
	7.5.2
	2
	
	2
	
	

	11.3.4 (a)
	
	7.5.3
	2
	
	2
	
	

	
	
	TOTAL
	13
	7
	6
	-
	-

	11.3.5 (a)
	8
	8.1.1
	2
	2
	
	
	

	11.3.5 (a)
	
	8.1.2
	1
	1
	
	
	

	11.3.5 (b)
	
	8.1.3
	2
	
	2
	
	

	11.3.5 (b)
	
	8.1.4
	4
	
	
	4
	

	12.3.5 (c; d)
	
	8.2.1
	4
	
	
	4
	

	11.3.5(b; c)
	
	8.2.2.
	4
	
	4
	
	

	
	
	TOTAL
	17
	3
	6
	8
	

	11.3.5 (c) 
	9
	9.1
	5
	
	5
	
	

	11.3.5 (b; c)
	
	9.2
	8
	
	
	8
	

	
	
	TOTAL
	13
	-
	5
	8
	-

	11.2.3
	10
	10.1
	1
	1
	
	
	

	11.2.3
	
	10.2
	7
	
	
	7
	

	11.2.3
	
	10.3
	2
	
	2
	
	

	11.3.4
	
	10.4
	2
	
	
	
	2

	
	
	TOTAL
	12
	1
	2
	7
	2

	11.3.1
	11
	11.1
	3
	
	3
	
	

	11.3.1
	
	11.2
	3
	
	3
	
	

	11.3.1
	
	11.3
	2
	
	
	
	2

	
	
	TOTAL
	8
	-
	6
	-
	2

	12.3.6
	12
	12.1
	5
	
	
	5
	

	12.3.6
	
	12.2
	3
	
	
	3
	

	12.3.6
	
	12.3
	4
	
	
	4
	

	
	
	TOTAL
	12
	-
	-
	12
	-

	Assessment Standards
	Question
	Sub-Question
	Marks
	Levels

	
	
	
	
	1
	2
	3
	4

	
	
	
	
	K
	R
	C
	S

	12.3.4
	
	13.1
	6
	
	
	
	6

	12.1.6
	
	13.2
	4
	
	
	
	4

	
	
	TOTAL
	
	-
	-
	-
	10

	
	GRAND TOTAL FOR THE PAPER
	150
	28
	57
	48
	17


SUMMARY OF ANALYSIS OF QUESTIONS IN TERMS OF ASSESSMENT TAXONOMY

	TAXONOMICAL CATEGORIES
	EXPECTED CONTRIBUTION
	ACTUAL CONTRIBUTION OF NOVEMBER  2012 MATHS PAPER  2 

	
	MARKS
	%
	MARKS
	%

	Knowledge
	25 – 35
	±25
	28
	18.7

	Routine Procedures
	30 - 40
	±30
	57
	38

	Complex Procedures
	30 - 40
	±30
	48
	32

	Problem Solving
	15 - 25
	±15
	17
	11.3

	GRAND TOTAL
	150
	
	150
	100%


         
CONCLUSION

· The paper catered for questions pitched at different levels of the Assessment Taxonomy (Cognitive levels).

· There were fewer level 1 questions; however the percentage contribution of level 1 and 2 questions is within the norm (56.7%).

· There were also fewer questions pitched at level 4 of the Assessment Taxonomy.
(e) 
COVERAGE OF LEARNING OUTCOMES AND ASSESSMENT STANDARDS    
            (TABLE)
· The table above also outlined Assessment Standards and Learning Outcomes in paper 2.

· The paper covered all Assessment Standards and Learning Outcomes as outlined in the Examination Guideline Document and the Subject Assessment Guideline Document. 
· There was also integration of Assessment Standards in some questions (Q. 6.10; Q. 10.4; Q11.3 and Q. 13).
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