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1.1 REFLECTING ON TRACKERS FOR TERM 1 

Facilitator to lead discussions in this session by probing teachers / HoD 

following the questions and the guide given below. Other experience and 

feelings about term 1 trackers must be given consideration when they come 

up. Facilitator will use discretion to guide and limit discussions to the Tracker 

only! 

 

Reflection and HoD team coaching to move forward with the 

Curriculum Tracker  

We are part of important change in our teaching and learning, and can be proud of each step 
forward that we take with the Curriculum Tracker. Change takes time to get used to, and the 
more that we can acknowledge each step in the right direction, the more we make the way 
for improvement to become a way of life.  

This is where the Head of Department plays a vital role as the 
‘coach’ of your team/department. Your role is to motivate and help 
the staff in your department to use the Curriculum Tracker more 
effectively. When you look at this picture, imagine that you are the 
leader at the top of the mountain, giving a helping hand to each 
teacher in your department. In the same way, the Curriculum 
Advisors and the Curriculum Tracker are there to support you.  We 
need to help each other and build each other up just the same 
way that the leader in this picture can’t let go to rather shake his 
finger at the person he is pulling up. We don’t ignore problems, we 
find solutions together.            

You are likely to get better results from your team when you acknowledge the effort and the 
progress they are making, and help them develop one step at a time to focus on. Research 
into how our brains work, shows that it is far more effective to build on people’s strengths 
than to focus on their weaknesses. If you can find positives to build on and help your 
teachers identify their one next step, you can encourage them to succeed. 

A. OBJECTIVES 

1. To keep moving forward with the Curriculum Tracker, one step at a time 
2. To identify and build on what is working and positive ideas and strengths 
3. To value teacher’s input  to taking the next step, and to help them know that they can do 

it 

  

SESSION 

1 
Trackers for Term 1 and 
Term 2 
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B. FRAMEWORK 

We’d like to introduce you to a Thinking Framework 
called TASC (Thinking Actively in a Social Context) 
that was developed in KZN to help learners and 
teachers improve their problem-solving. Since then, 
it has been used successfully in many communities 
around the world, by guiding our thinking in a step-
by-step process, and helping us re-think and 
improve solutions as we work with them. If you think 
about any project you have worked on in the past, 
you are likely to recognise some of the steps on the 
TASC wheel. In problem-solving and exploring a 
new topic, we normally start with Gather/Organise 
what we know, Identify what it is we need to do, and 
so on, working clock wise around the wheel. The 
reason it is a wheel instead of a straight line is that it 
represents a continuous process of refining and re-
thinking as needed.  

With the Curriculum Tracker, the first stage of the project has already 

been implemented, so we are going to focus on just one segment of 

the wheel: “What have I Learned?”  

Only when we take time to reflect on what we have learned, can we use our 
experience to help us become more effective. It is so important for your 
teachers to reflect on what they personally have learned about implementing 

the Curriculum Tracker, and to identify for themselves how they will use it more effectively 
from now on. Your role as Head of Department is to coach and encourage them to do so. 
You are encouraged to make this the most positive experience possible. 

C. METHOD 

As Head of Department, you will facilitate the following reflection process 
with your staff. There are 3 key questions to reflect on, and the way the 
process works is to start with personal reflection, then to listen with 
understanding and empathy, before developing a shared strategy for 
improving the implementation of the Curriculum Tracker. 

 

 

Activity 1 

The reflection process associated with each question is explained in the table below. 

QUESTIONS METHOD OF REFLECTION GUIDELINES FOR 
EFFECTIVE USE 

“What has gone 
well in your 
classroom so 
far this year?” 

The THINK – PAIR – SHARE Process 
 
Please understand that we are going to be very 
strict about giving each member of the team 
exactly ONE MINUTE airtime, and that we will 
respect that time by not interrupting. I will time it 
and tell you when each minute is up. 

 
1. I will give you ONE MINUTE to think about this 

question on your own in silence. 

 
Be very clear about 
the one minute rule 
and how you are 
going to indicate that 
each minute is up. 
 
Explain that even if 
some things did not 
go well, we are 
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2. Then I will ask you to PAIR UP and for one 

person to speak about what went well for them 
while the other person listens without 
interrupting for ONE MINUTE. 

 
3. Now the person who was listening gets their 

turn to speak for ONE MINUTE. 
 
Now I am going to ask you to share with me what 
has been going well, and I am going to write key 
ideas down on the board. 
Well done on making progress, and thank you for 
sharing that, for all of us to learn from it. 
 
The ideas coming out of the THINK-PAIR-SHARE 
will help us with the next questions. 

focusing first on 
those that did. 
 
“Going well” can 
refer to something 
that has improved in 
the classroom, and 
apply to one learner 
or many; it could be 
something the 
teacher has become 
better at or 
something he/she 
has learned about. 
You may need to 
encourage his/her 
positive thinking.   

“What have we 
learned about 
using the 
Curriculum 
Tracker?” 

Collecting Learnings 
I am going to go around the circle, asking each 
person to briefly tell me one thing they have 
learned from experience about the Curriculum 
Tracker. Please can the next person not repeat the 
same point, but rather add something new. 

 
Encourage taking 
turns to speak, to be 
brief, and to listen 
actively. 

“If we as a team 
can focus on 
doing ONE 
PRACTICAL 
THING more 
effectively with 
the Curriculum 
Tracker in the 
next 2 weeks, 
what would it 
be?” 

ONE next step 
Given everything we have reflected on here today, 
what do you think is the most important action we 
could take to implement the Curriculum Tracker 
more effectively? 
Collect all ideas and guide the discussion to get to 
one, or maybe two key actions that each of us will 
take. 
What, Where, When, Who, How? 
What are WE going to put our names to doing? 
What will we need to do, to make sure that we 
actually take this action before the end of the term? 
How will we know when it has been completed? 
Use the format below to make sure that each 
action is clear and everyone knows and takes 
responsibility for implementing it. 

Let the ideas flow 
without any 
particular order. 
Don’t be afraid of 
some periods of 
silence for thinking. 
Make sure the 
individuals in the 
team take 
responsibility for 
what they can do 
rather than what 
others need to do. 

Example 

AGREED ACTION TO COMPLETE IN THE NEXT 2 WEEKS:  
This is just an example of an action! Agree your own Key Action every 2 weeks with your 
department. 

WHAT HOW WHO signed: WHEN WHERE 
To make sure 
everyone in 
our 
department 
use the 
Curriculum 
Tracker every 
day 

Each teacher in my 
department will meet 
with me for 15 minutes 
over the next 2 weeks, 
at the time agreed here, 
to show me how they 
are using the Curriculum 
Tracker for lesson 
planning and daily 
teaching, and discuss 
any problems and 
suggestions with it.  

Mr Bhembe 
Mrs Dlomo 
Mrs Gumede 
Mrs Ndosi 

7.15 am Monday 
20th 
4.00 pm Wed 
22nd 

7.15 am Friday 
24th 
7.15 am Wed 
29th 

In my 
classroom 
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AGREED ACTION TO COMPLETE IN THE NEXT 2 WEEKS 

WHAT HOW WHO signed: WHEN WHERE 

 
 
 
 
 
 
 
 

    

1.2  MATHS GRADE 8 AND GRADE 9 TRACKERS FOR TERM 2 

 
The term 2 Tracker, as a curriculum management tool, provides: 

1. Daily tracking and check your pace and your content delivery 
2. Links to Maths CAPS Senior phase and work schedule 
3. Links to textbook/s and DBE workbook 
4. Available resources in a classroom 
5. Assessments and record sheets for the Formal Assessment required by CAPS 
6. A reflection tool to monitor and support teaching in a classroom. 

 
Term 2 Tracker benefits: 
 

1. Easy to plan and prepare for you lessons 
2. Help you manage your time well 
3. Help you cover the content of the curriculum in full 
4. Help you cover content sequentially 
5. Ensures that you complete the required formal assessments. 

 

1.2.1 The mathematics grade 8 Tracker for Term 2  

ACTIVITY 2 

 Refer to a grade 8 learner book (LB) and teacher’s guide (TG) used at your 
school. (Write down the name of the book you are using here 
_______________________________________________________) 

 Refer to the grade 8 Term 2 Tracker and locate the pages where your learner 
book is tracked.  

Answer the following questions using your mathematics Tracker for term 2: 

a) In which week of term 2 do constructions in Geometry start? ____________  

b) By which week must constructions in Geometry be completed? __________  

Hand out trackers for grade 8 and grade 9. 

 Point teachers to the narrative pages 2–7 for background and explanations 

 Explain again the meaning of *Select and *Supplement! 

 Involve participants in tabulating benefits of the tracker and what it provides. 

Allow participants to work in small groups or pairs. Go through all the questions with 
participants. Allow time for discussions.  
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c) By which week must formal assessment be conducted? ________________ 

d) Are there activities on constructions in the DBE workbook? _____________ 

e) In the Mathematics CAPS Senior Phase (Grade 8), constructions are prescribed 

on pages __________ 

f) Write down the relevant pages on your teacher guide where construction 

activities are explained ___________________________________________ 

 

1.2.2 The mathematics grade 9 Tracker for Term 2  

ACTIVITY 3 

 Refer to a grade 9 learner book (LB) and teacher’s guide (TG) used at your 
school. (Write down the name of the book you are using here 
_______________________________________________________) 

 Refer to the grade 9 Term 2 Tracker and locate the pages where your learner 
book is tracked.  

 Answer the following questions using your mathematics Tracker for term 2: 
g) In which week of term 2 do constructions in Geometry start? ____________  

h) By which week must constructions in Geometry be completed? __________  

i) By which week must formal assessment be conducted? ________________ 

j) Are there activities on constructions in the DBE workbook? _____________ 

k) In the Mathematics CAPS Senior Phase Grade 9, constructions are prescribed 

on pages __________ 

l) Write down the relevant pages on your teacher guide where construction 

activities are explained ___________________________________________ 

 

Answers for activity 2 and activity 3 depend on a textbook used at school. 
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Resources:  Mathematics grade 8 Trackers; 
Mathematics grade 9 Trackers; 
Mathematics CAPS Senior Phase (Grade 7–9); 
Grade 8 textbook(s) – Learner book and Teacher Guide; 
Grade 9 textbook(s) – Learner book and Teacher Guide; 
Data projector; 
Chalkboard or Whiteboard; 
Flipchart; 
Markers; 
Chalk; 
Mathematical instruments for geometric constructions,  

Compass Pencil Straightedge 

 

 

 

 

Duration:  3 hours 

Method: Lecture; question and answer  

2.1  INTRODUCTION TO CONSTRUCTION  

The content we will use to track coverage in Term 2 is construction of geometric 
figures. "Construction" in Geometry means to draw shapes, angles or lines 
accurately. These constructions use only compass, straightedge (i.e. ruler) and a 
pencil. This is the "pure" form of geometric construction: no numbers involved! When 
we do constructions in geometry, we use traditional approach that uses only TWO 
instruments, a compass and a straightedge. Since a compass measures the radius of 
a circle, and radii of a circle are congruent, then we can use it to construct congruent 
segments. A straightedge is used to connect to points. A ruler may not be used to 
measure distances in constructions. The focus is on Geometry construction because 
this section is always poorly done and learners score very low marks on this section 
of their work in every assessment. ANA is one good example where this is evident. 
At the end of this session teachers will be able to: 

 Identify appropriate geometry constructions for grade 8 & 9 

 Perform all geometry constructions prescribed in the Mathematics CAPS Senior 
Phase (Grade 7-9) doc for senior phase. 

 Conduct geometry investigations 

 List characteristics and properties of geometric shapes. 

SESSION 

2 Content topic: Euclidean Geometry 

https://www.mathsisfun.com/geometry/index.html
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According to Mathematics CAPS Senior Phase (Grade 7-9, pp. 95), the total time for 
constructing geometric figures in grade 8 is 8 hours. The breakdown of construction 
of geometric figures is as follows: 

Grade 8 Grade 9 

Construction of geometric figures  
 

Construction of geometric figures 

Use a pencil, ruler, protractor and a pair of 
compasses to accurately: 
a)  Bisect line segments and angles. 
b)  Draw perpendicular lines at a given point 

or from a given point. 
Construct angles of 45o, 60o, 30o and their 
multiples without using a protractor. 
Examples: 
By construction investigate the properties of: 
a)  the sides, interior and exterior angles of 

triangles. 
b)  Concurrent line segments in triangles. 
c)  the sides, angles and diagonals of 

quadrilaterals and other polygons. 
Mathematics CAPS Senior Phase (Grade 7-9, 
pp. 95). 

 By construction, explore the minimum 
conditions for two triangles to be congruent. 

 By construction, investigate sides, angles 
and diagonals in quadrilaterals, focusing on 
the diagonals of rectangles, squares, 
parallelograms, rhombi and kites. 

 By construction, explore the sum of the 
interior angles of polygons. 

[Mathematics CAPS Senior Phase (Grade 7-9 
pp. 134)] 
 

 Through investigation (use of constructions), 
establish the minimum conditions for 
congruent triangles. 

 Through investigation, establish the 
minimum conditions for similar triangles. 

[Mathematics CAPS Senior Phase (Grade 7-9, 
pp. 136)] 

 
Definitions 

Quadrilateral A closed figure bounded by four line segments 

Arc Any part of a circle 

Trapezium  A quadrilateral with only one pair of opposite sides parallel 

Kite  A quadrilateral with two pairs of adjacent sides equal 

Parallelogram A quadrilateral with both pairs of opposite sides  

Rhombus A parallelogram with all four sides equal 

Rectangle A parallelogram with  interior angles right angles 

Square A rectangle with  four sides equal  
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Properties of special quadrilaterals 

ACTIVITY 4  

Share with participants teaching methods that work, i.e. share how they teach 
constructions of geometric figures in grade 8 and grade 9. Draw attention of 
participants to issues of time allocation, concept development and assessment when 
teaching constructions of geometric figures. Round up discussion with teaching tips 
and important features of constructions such as presentation (size of constructed 
object), neatness and importance of sharpening a pencil.  

 By use of mathematical instruments and teaching tips discussed above, 
demonstrate how to copy a line segment. 

 Make constructions of geometric figures as practical as possible. Expose 
participants to technical aspects of constructions, e.g. compass, straight edge, etc. 

 Form 4 groups and allocate 3 construction exercises to a group.  

PARALLELOGRAM 

 Both pairs of opposite sides are parallel 

 Both pairs of opposite side are equal 

 Both pairs of opposite angles are equal 

 Diagonals bisect each other 

 

RECTANGLE: All properties of parallelogram 

Plus: 

 Both diagonals are equal in length 

 All interior angles are equal to 90° 
 

 

RHOMBUS: All properties of parallelogram 

Plus: 

 All sides are equal 

 Diagonals bisect each other perpendicularly 

 Diagonals bisect interior angles 
 

 

SQUARE: All properties of a rhombus 

Plus: 

 All interior angles are 90° 
 Diagonals are equal in length 
 

 

KITE:  

 Two pairs of adjacent sides are equal 

 Diagonal between equal sides bisects other diagonal 

 One pair of opposite angles are equal (unequal sides) 

 Diagonal between equal sides bisects interior angles (is 
axis of symmetry) 

 Diagonals intersect perpendicularly 

 

TRAPEZIUM 

 One pair of opposite sides are parallel 
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2.2  CONSTRUCTIONS  

Construction 1: Copying a segment 

 

 
 

Construction 2: Bisecting a line 

 

Instructions  

1. Construct line segment AB of reasonable length on paper. 

2. To copy this line segment AB, place compass on point A and measure to point B and 

ensure that the compass is not varied to change the length. 

3. Put another point C on the paper anywhere above AB. Then put the compass on point 

C, without changing the length of the compass, and mark an arc on the other end. 

4. Put a point anywhere on the arc and mark it D. 

5. Join points C and D to construct a line segment. 

6. You have copied the line segment AB! 

Instructions to learners 

1. Construct a line segment AB 

2. Place the compass on point A and measure the line segment to the end at point B. 

Ensure the compass remains unchanged thereafter! 

3. With the compass at point A, mark a sizeable arc at an acute angle with the line 

segment AB above the line segment AB. Change position of compass to B and repeat 

the same procedure to get two intersecting arcs and mark the point of intersection M. 

4. Repeat the same procedure as in step 3 above but now with the arcs intersecting 

below the line segment AB. Mark this new point of intersection N. 

5. Join the points M and N. 

6. You have bisected the line segment AB. 
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Construction 3: How to copy an angle. 

 

Construction 4: Bisecting an angle 

 

Instructions to learners 

1. Construct an acute angle ABC. 

2. Mark point D outside below constructed angle ABC. 

3. From the point D, extend a straight line that’s about 5cm long. 

4. Use compass to measure length of AB on the constructed angle ABC above. Be sure 

to keep the length of the compass unchanged. 

5. Put the compass on point D below and mark sizable arc that crosses the line. Mark 

the point of intersection E. (NB: Ensure the compass length remain unchanged!) 

6. Now put the compass of point E. Mark another arc to intersect with the other arc 

above the line AE. 

7. Mark the point of intersection F and join points D and F. 

8. You have copied angle ABC as angle FDE. 

Instructions to learners. 

1. Construct angle ABC. 

2. Mark point E on the line AB and use compass placed on point B to mark an arc 

through point E. (Now keep the length of the compass unchanged. You will use it for 

the next constructions!) 

3. Keep compass on point B and mark an arc that intersect line BC. Mark the new point 

of intersection F. 

4. Put the compass on point E and mark an arc inside the area of angle ABC. 

5. Now put the compass on point F and mark an arc inside the area of angle ABC. The 

two arcs must intersect in the inside area of angle ABC. 

6. Mark the new point of intersection G and join points B and G. 

7. You have bisected angle ABC. 

Keep the angle size reasonable 
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Construction 5: How to construct an angle of 60o 

 

Construction 6: How to construct an angle of 30o 

 

 

 

 

 

 

  

Instructions to learners. 

1. Construct horizontal line XZ. 

2. Follow the steps to construct angle 60o 

3. Then follow the steps to bisect an angle. 

4. You have constructed a 30o angle. 

Instructions to learners. 

1. Construct horizontal line MN. 

2. Place new point Q on MN towards point N. (i.e. length MQ must be reasonably longer 

than length QN) 

3. Put compass on M to measure the length of MQ. Then mark an arc almost quarter 

size of an imagined circle above the line MQ starting on point Q. 

4. Now put the compass on point Q and construct an arc to intersect with the quarter 

circle arc above the line MQ. Mark the new intersection point R. 

5. Join points M and R and mark the new acute angle formed with an arc. 

6. The size of this new angle RMQ is 60o. 
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Construction 7: How to construct an angle of 90o or perpendicular lines. 

 

Construction 8: How to construct an angle of 45o 

 

Instructions to learners. 

1. Construct horizontal line MN with reasonable length to measure with the compass. 

2. Put compass on point M to N to measure the length of MN. 

3. Mark sizable arc above and below the line MN with compass on point M and change 

position of compass to N and mark the arcs again. The new arcs must intersect the 

other arcs. 

4. Put points Q and R on the new intersections and join the point to form line QR. 

5. The angle formed at the intersection of MN and QR is 90o. 

6. Therefore line QR is perpendicular to line MN. 

Instructions to learners. 

1. Follow instructions to construct 90o angle. 

2. Place compass on the point of intersection of the two perpendicular lines and measure 

the length of the horizontal line on the right. 

3. Keep compass on the same point and mark an arc on the vertical line and then put a 

point on the intersection of the vertical line with the constructed arc. 

4. Put the compass on this new point and follow the procedure of bisecting and angle. 

5. You have formed and angle of 45o. 
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Construction 9: How to construct parallel lines through a given point. 

 

Construction 10: Sum of angles in a triangle 

 

  

Instructions to learners. 

1. Construct a triangle with different sizes of angles 

2. Construct a separate line and put a point on this line say M. 

3. Cut out the triangle nicely along the sides. 

4. Mark the angles differently to recognise them easily say, A; B & C. 

5. Cut out the corners/vertices from the triangle and align the 3 pieces by arrow heads to 

the point M along the line. 

6. The aligned 3 pieces should align nicely on a straight line. 

7. Therefore the sum of angles of a triangle is 180o! 

Instructions to learners. 

1. Draw a line of reasonable length and call it k 

2. Above the line at about centre point of k above put point P. 

3. On the line k put a point not in a way that is perpendicular to P and call it Q. 

4. Now draw the line through points P and Q. The acute angle is formed at point Q. 

5. Follow the procedure to copy an angle and copy the angle at Q onto point P. 

6. Now create parallel lines by constructing a horizontal line through point P and the new 

intersection point of the copied angle. 

7. Because the angle at point Q is the same size as the angle at point P (alternating 

angles), the two horizontal lines are therefore parallel. 
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Construction 11: Sum of two opposite interior angles in a triangle and the exterior 

angle of a triangle. 

 

  

Instructions to learners. 

1. Construct a triangle with one side extend to create an outside angle with the triangle. 

2. Mark the created exterior angle Z. Mark the two opposite interior angles of ∆ABC. 

3. Cut out nicely angles A and B and align them with vertices on point where exterior 

angle starts to extend from the triangle. 

4. The two angles fit snugly onto the exterior angle of the triangle. 

5. Therefore, the exterior angle of a triangle is equal to the sum of the opposite interior 

angles of a triangle. 
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Construction 12: Sum of interior angles of polygons 

a) Can we generalise now? Yes  

b) What pattern do you notice? Sum of angles in a polygon = Sum of sums angles 
of triangles formed. 

c) Write out the observed pattern if the number of sides of a polygon is ‘n’. No of 
triangles formed = (n-2)!  

d) The sum of all interior angles in a polygon with ‘n’ sides is (n-2) x 180o 
  

Instructions to learners. 

1. Quadrilateral 

a) Draw any quadrilateral 

b) Divide the quadrilateral into all possible triangles from one vertex. It must divide into 

two triangles. 

c) Sum of angles in a triangle is 180o therefore two triangles will have sum of all angles 

equal to 2x180o (360o). 

d) Therefore sum of all interior angles in a quadrilateral is 360o!  

 
2. Pentagon 

a) Draw a pentagon (regular or irregular it doesn’t matter) 

b) Divide pentagon into all possible triangles from one vertex.  

c) How many triangles were formed? 

d) Multiply the number of triangles by 180o 

e) Therefore sum of all interior angles in a pentagon is ………..! 

 
3. Octagon 

a) Draw an octagon 

b) Divide the octagon into all possible triangles from one vertex. 

c) How many triangles were formed? 

d) Multiply the number of triangles with 180o 

e) Therefore the sum of all interior angles in an octagon is ……..! 

f)  
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Construction 13: Different ways of constructing a parallelogram 

 

 

 

 

Instructions to learners. 

1. Method 1 

 
2. Method 2 

 
 

 

3. Method 3 

 
4. Method 4 
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2.3  INVESTIGATION:  

Minimum conditions for congruent triangles 

 

2.4  COGNITIVE LEVELS  

Note: The Mathematics CAPS Senior Phase (Grade 7-9) recommends the following 
‘mix’ of cognitive levels in all formal assessments we give to our learners. 

Description and Examples of Cognitive Levels 

Cognitive levels Description of skills to be 

demonstrated 

Examples 

Knowledge (≈ 25%) Estimation and appropriate 
rounding of 
numbers 

Straight recall 

Identification and direct use of 
correct formula 

Use of mathematical facts 

Appropriate use of 

mathematical vocabulary 

1. Estimate the answer and then 
calculate with 

a calculator: 
62816

325 279
 

 [Grade 7] 

2. Use the formula 
2A r  to 

calculate the area of a circle if 
the diameter is equal to 10 
cm. [Grade 8] 
3. Write down the y-intercept of 

the function  y = 2x + 1 [Grade 9] 

Routine procedures (≈ 45%) Perform well-known 
procedures 

Simple applications and 
calculations which might involve 
many steps 

Derivation from given 
information may be involved 

Identification and use (after 
changing the subject) of correct 
formula 

Generally similar to those 
encountered in class 

1. Determine the mean of 5 
Grade 7 learners’ 
marks if they have respectively 
achieved 25; 40; 21; 85; 14 out 
of 50. [Grade 7] 

2. Solve for x  in x − 6 = 9 [Grade 

8] 
3. R600 invested at r% per 
annum for a period 
of 3 years yields R150 interest. 
Calculate the 

value of r if 
100

Pnr
SI  . 

[Grade 9] 

Instructions to learners. 

1. What is meant by congruent? Ans: Identical 

2. What is the smallest amount of information that is required to prove two 

triangles are identical? Ans: 3 pieces of information 

3. In how many ways can we do/prove this? Ans: 4 different ways (SSS, AAS, 

SAS, RHS) 

4. Which set of pieces of information cannot be used to prove congruency? Ans: 

AAA 
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Complex procedures (≈ 20%) Problems involving complex 
calculations and/or higher order 
reasoning 

Investigate elementary axioms 
to generalize 
them into proofs for straight line 
geometry, 
congruence and similarity 

No obvious route to the 
solution 

Problems not necessarily 
based on real world 
contexts 

Making significant connections 
between 
different representations 

Require conceptual 

understanding 

1. Mr Mnisi pays R75 for a book 
which he marks up to provide 
20% profit. He then sells it for 
cash at 4% discount. Calculate 
the selling price. [Grade 7] 
2. A car travelling at a constant 
speed travels 
60 km in 18 minutes. How far, 
travelling at the same constant 
speed, will the car travel in 1 
hour 12 minutes? [Grade 8] 
3. Use investigation skills to 
prove that the angles on a 
straight line are supplementary. 
[Grade 9] 

Problem solving (≈ 10%) Unseen, non-routine problems 
(which are not necessarily 
difficult) 

Higher order understanding 
and processes are often 
involved 

Might require the ability to 
break the problem down into its 
constituent parts 

1. The sum of three consecutive 
numbers is 87. 
Find the numbers. [Grade 7] 
2. Mary travels a distance of km 
in 6 hours if she travels at an 
average speed of 20 m/hour on 
her bicycle. What should be her 
average speed if she wants to 
cover the same distance in 5 
hours? [Grade 8] 
3. The combined age of a father 
and son is 84 years old. In 6 
years’ time the father will be 
twice as old as the son was 3 
years ago.  
How old are they now? [Grade 9] 

 

Suggested Solutions on Cognitive Levels Exercises  

1.1 
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70 5 180 (co-interior angles-PQ//MN)
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22

ˆ3 (alt. s:RS//TM)

ˆBut 2 180 (adj s on a straight line TMS)

2 3 180

2 3(22 ) 180

57

Hence: procedural/knowledge
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1.2 
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ˆ ˆR.T.P: 90

ˆˆ 10 ...............................(alt. s. CD//EF)

ˆ ˆ 10

ˆ ˆbut 180 .....................(co interior s)

ˆ ˆ 10 180

ˆ ˆ 180 10

ˆ ˆ 190

Hence non-routin

x y

x E

E x

E y

x y

x y

x y













 

  

  

   

   

   

  

e

 

 



DEVELOPED BY CASME (SACE PR: 10841) FOR PILO 22 

 

2.1 

 

 

 R.T.P: AOD and BOC are isosceles

Proof: In AOD

.......................(sides of a square are equal)

........................( ABO is equilateral)

.....................(transitivity l

DA AB

AO AB

DA AO







 







 



aw)

but DA and AO are sides of AOD

AOD is isosceles

similarly: In BOC

............................(sides of a square are equal)

but .......................( ABO is equilateral)

...

CB AB

BO AB

CB BO





















 

  .........................(transitivity law)

but CB and BO are sides of BOC

BOC is isosceles

Hence: problem solving











 

 

2.2 
Angle of ABO are 

060 each.  

Hence Knowledge 
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2.3 

(a) 
0

0 0 0

ˆ ˆRequired to find: sizes of OAD and OBC

ˆ ˆˆSolution: 180 (int. s of a AOD)

ˆ ˆbut ............................. ( AODis isoceles)

ˆ ˆalso 90 60 ................. since A 90 (in

DAO ADO AOD

AOD ADO

DAO

    

 

 









0 0

0

0

0

t. s of a square)

ˆ2 30 180

ˆ2 150

ˆ 75

ˆsimilarly BOC

ˆ 75

Hence: problem solving
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2.3 

(b) 
Sizes of the base angles for  BOCandΔAOD  are 750 for each triangle.  

Hence knowledge 

 

2.4 0

0 0 0 0

0 0

0

ˆ ˆ ˆ ˆ 360

ˆ 75 75 60 360

ˆ 360 210

ˆ 150

Hence:knowledge
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0

0

ˆ ˆ3. R.T.P: BAE 3CAE

Proof: In ABC

ˆˆ ........................... (both 45 )

these are base s of isosceles ABC

ˆ ˆ ˆ 180 ..............(int. s of ABE)

ˆ ˆbut ....................(

B C

BAE BEA B

BAE BEA BA





 

 

    













0 0 0

0

0

0 0

0

0

: given)

ˆ2 180 45 135

ˆ 65.5

ˆ ˆ90

ˆ 90 65.5

ˆ 22.5

ˆ ˆbut 3 67.5

ˆ ˆ3

Hence: drawing a correct diagram is non-routine

Proof: is a complex procedure/problem
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4. Given: In ABC, AB=AC. D and E are points AB 

and AC respectively such that AD=AE. 

R.T.P:  DE // BC

Proof:

ˆˆ: ................ ( : given)

ˆ ˆˆbut 180 ................. (int. s of AB

In ABC B C AB AC

A B C
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.................................. .

ˆ ˆ ............................ .

ˆ ˆ ˆ 180........................int. .

ˆ ˆ. 2 180

ˆˆ2 180

ˆ ˆ180ˆ 90
2 2

In ADE

AD AE given

AED ADE AD AE

A AED ADE sof a

i e A AED

AED A

A A
AED





 

     

 

  


  













................................( )

ˆ ˆbut B and AEDarecorrecsponding s.

DE/ / BC

: Pr

ii

Hence Complex ocedure











 

 5.1  Prove that if two sides of a triangle are equal, then the angles opposite these 
two sides are also equal.  

Given: ΔPQR, with PQ=PR. √ 

R.T.P.: ˆ ˆQ R √ 

Construction: Draw PD with D on QR such that  

PD is a perpendicular bisector of QR√ 

Proof: In ΔPDQ &ΔPDR 
PQ=PR…………………given√ 
PD=PD…………………common side √ 
QD=RD………………….through construction.   √ 

......................................( )PDQ PDR SSS  
√ 

ˆ ˆQ R 
√     

Hence: Problem Solving Skill ( Construction) 

 

 5.2.  Prove that if two angles of a triangle are equal, then the sides which 
are opposite these two angles are also equal.  

Given: ΔNMR, with 
ˆ ˆM R  √      

R.T.P.: NM=NR√ 

Construction: Draw ND with D on MR such  

that ND is a perpendicular bisector of MR√ 

Proof: In ΔNRD &ΔNMD    √ 
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ˆ ˆ ................................................

....................................

ˆ ˆ ................................ 90 ( sec

R M given

RD MD through construction

RDN MDN both NDisa perpendicularbi tor

NRD



 







............................. ( )

  

NMD s included sid

N

e

M NR

    

  

Hence: Procedural / Problem Solving  

 6.  ABC is a triangle with AB ˃ BC. The side BC is produced to D so that           

BD = BA. If
0 0ˆ ˆ70  30ACD and BAC  , find the sizes of the remaining 

angles in the figure below.  

Solution: ˆ ˆ 30 ..................exterior of ABC.ACD B     √ 

B̂ 70 30

ˆ. B 40

ˆ ˆ ˆ 180 ................................int

ˆ ˆ .............................................. ( )

ˆ2 180 40

140

140ˆ 70
2

i e

In ABD

A B D erior sof a

but A D BD BA given

then D

D

  





    

 







 



  





1

1

ˆ 70 ........................................... ( )

ˆ 70 30

40

ˆ ˆ ˆ40 , 40 70

A AB BD given

A

A B and D

  

  



  









 

Hence: Problem Solving Skills  

 

 7. These are all quadrilaterals since they all have four sides. (Knowledge)  

  

B C 

3

7
D 

A 
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 8.1  

 

Conclusion: They are all four sided. Therefore it means that all four sided 

figures have the sum their interior angles being equal to 3600 

Hence: Knowledge 

Shape No. Shape name Sum of Interior angles  

1 Concave Quadrilateral  3600 

2 Square 3600 

3 Trapezoid 3600 

4 Kite 3600 

5 Rhombus  3600 

6 Parallelogram  3600 

7 Rectangle 3600 

 

 9.1 Regular shapes: all sides equal. 

9.2 Regular polygons  

(i) Six sided 

(ii) Five sided 

(iii) Eight sided 

9.3 These are named according to the number of sides they have.  

Hence: Knowledge 

 

 10. a) Equilateral triangle 

 All sides are equal 

 All angles are equal  

b) Isosceles triangle 

 Any two sides are equal.  

 Two angles opposite equal sides are also equal.   

c) Obtuse Angled triangle  

One of the angles is greater than 900 but less than 1800. 

Hence: Knowledge.  

 

 

 

  



DEVELOPED BY CASME (SACE PR: 10841) FOR PILO 28 

 

REFERENCES 

Botha H, Du Plesis E, Stols G. (2013). Clever books. Gauteng: Macmillan South 
Africa. 

Kriel D, Bowie L, Wait T, Martindale C. (2013). Successful Mathematics. Cape Town: 
Oxford university press. 

PILO. (2015). Term 2 Tracker for grade 8. Jhb: Jika iMfundo. 

PILO. (2015). Term 2 Tracker for grade 9. Jhb: Jika iMfundo. 

Youtube, U. . (2010, October 23). Basic geometry constructions. Retrieved from 
Windows Internet explorer: https://www.youtube.com/watch?v=UZjevRGLjTM 

YouTube, U. . (2011, November 04). YouTube. Retrieved from Windows Internet 
Explorer: https://www.youtube.com/watch?v=OLCRsYuBqWg  

 


