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Improving Learning Outcomes in Mathematics

Workshop Aim
The aim of this workshop is to provide you with an opportunity to explore the following:
e Kinds of assessment in Maths, and relevant curriculum support offered in the
tracker
e (Curriculum progression; the implications of incomplete coverage in any grade
and strategies for dealing with this in the subsequent grade in the context of
Trigonometry in the CAPS.
o Knowledge and materials related to work in Trigonometry.
e Common areas of difficulty and misconceptions in Trigonometry, and how to
mitigate these.

Jika iMfundo Workshop Programme

Description Resources

Sessmp 1 Introduction

25 min

5 min Welcome and Introductions

20 min Pre-workshop activity
Session 2 The meaning of Formative and Summative

30 min Assessment

. Activity 1: Questioning the meaning of these types | Flip chart paper
30 min
of assessment Markers

Session 3 Support for assessment in the Planners and

20 min Trackers

Activity 2: Analysing the availability of

20 min .
assessments in the Planners and Trackers

Session 4 Using planners and trackers to analyse the

30 min progression of Trigonometry in the FET phase
. Ac.t1V1ty 3: Analysing the progression of Flip chart paper
30min trigonometry over the three grades; How to
: i . . Markers
address curriculum coverage issues in Trig.
Session 5 The use of Formative Assessment in the FET
60 min phase.
60 min Activity 4: Doing the assessments in groups and Flip chart paper
analysing the benefits of the types of assessment. Markers
Session 6 Trigonometry: The errors Grade 12 learners
105 min make or misconceptions they may have
60 min Activity 5: Learners’ misunderstandings Elip chart paper
Markers
. Activity 6: Learners’ errors and misconceptions Flip chart paper
45 min
and how to overcome them Markers
Session 7 Closin
25 min g
20 min Post-workshop activity
5 min Suggestions for next workshop




Session 1: Introduction, welcome and pre-workshop activity

25 min
Your facilitator will hand out the pre-workshop activity
Session 2: The meaning of formative assessment and
Summative assessment 30 min
Activity 1: 30 min

Work in groups for 20 minutes; your facilitator will then ask you to
contribute your ideas to a group discussion

Answer the following questions:

1. Whatis your understanding of the following terms, and when in the

term/year is each most typically used:
e Formative assessment
¢ Summative assessment

2. Are formative and summative assessment mutually exclusive (i.e. they cannot
occur together)? Explain your answer.

3. Which term do you think can be described as ‘assessment of learning’ and
which term as ‘assessment for learning’?

4. What is the difference between formal and informal assessment? Give an
example of formal assessment required by CAPS in the grade you teach.

5. What kinds of the informal assessments do you use in your class? Are they
formative or summative? Why do you use them?

6. Many of us do not use our assessments in a formative way. How could we
change our approach to ensure that almost every assessment becomes a
learning process for our learners?

7. Share ideas on how you can change a term test or an examination from

summative to perhaps summative and formative.

Session 3: Support for assessment in the Planners and Trackers

20 min
Activity 2:
Look at the term Planner and Tracker which you have been given.
a. Find the assessment term plan. Note the main kind of information it
provides.
b. Suggest how the term plan might be helpful to teachers, and to
departmental heads.
c. Look atthe assessment resources provided. Suggest how they might
be helpful to departmental heads and to teachers.?



Session 4: Using Planners and Trackers to analyse the
progression of Trigonometry in the FET phase 30 min

Activity 3
Work in groups

1. Use the samples of the Planners and Trackers from Grades 10, 11 and 12 (or
the CAPS FET document) to list the progression of Trigonometry in the table on
the next page. Discuss what the table shows you about patterns of progression

(and the cyclical nature of the work in trig. in the FET phase.

2. Answer the questions below:

Questions for discussion:

1. What could you do if you realise that learners are taking time to understand
a Trigonometric concept in Grade 10, but you know that you are running out
of time in terms of curriculum coverage?

2. How would you address the situation if you are a grade 11 teacher and the
grade 10 teachers tell you that they have not managed to touch on trig.
functions due to time constraints?

3. What happens if your Grade 12 learners do not understand the sine, cosine
and area rules which were taught in Grade 117?



SUBTOPICS: Gr
10

TIME

SUBTOPICS: Gr 11

TIME

SUBTOPICS: Gr
12

TIME




Session 5: Ideas on formative assessments for the FET phase
60 min

“Assessment is a continuous planned process of identifying, gathering and
interpreting information about the performance of learners, using various forms of
assessment. It involves four steps: generating and collecting evidence of achievement;
evaluating this evidence; recording the findings and using this information to
understand and assist in the learner’s development to improve the process of learning
and teaching.” (Gauteng Department of Education SBA Grade 10, 2017)

There are many ways to assess learners’ understanding of Mathematics without
resorting to the usual conventional tests during the term. Although we are
pressurised in so many ways as Mathematics educators, we need to be aware of
assessing for learning i.e. formative assessing, and the benefits this has for the
development of learners’ mathematical concepts. Even if we assess primarily
through the use of conventional testing methods, we can analyse the results
using feedback after the test, thereby encouraging learners to analyse their
errors and misconceptions.

Activity 4 60 min

We are now going to analyse the first assessment the assessment tasks provided
in the Resources pack, using the questions given for each as a guide.

4.1. Refer to Appendix 2 in the Resources pack. This Trigonometry project
is an extract from the Grade 10 SBA document, 2017.

4.1.1 Do not do this project! Go through the instructions, assessing its clarity
while reading through the material.
4.1.2 Answer the following questions when you have completed 4.1.1:

(a) Atwhat stage of the Grade 10 Trigonometry curriculum would you give your
learners this project to do?

(b) Are the instructions for the building of the Goniometer clear?
If not, how could you improve the instructions?

(c) In what way do you think that this project would help you to assess learners’
understanding of the angles of elevation and depression as well as the

measurement of lengths using the trigonometric ratios?

(d) How could you ensure that this assessment is formative?



4.2. Refer to Appendix 3: This is a Grade 12 Investigation
Do this investigation in pairs ten answer the following questions:

(a) When you introduce compound angles in Grade 12, do you ‘give’ your
learners the formulae and then consolidate the concept by lots of practice or
do you explain the main proof and then the derivations in detail before
embarking on the practicing of the use of the formulae?

(b) Do you think filling in the gaps, as an activity will be clear to the learners? If
not, how could you improve on this investigation?

(c) In what way do you think that learners will/will not benefit from this
investigation?

(d) Do you consider this assessment to be formative? Give reasons why or
why not?

4.3. Refer to Appendix 4: This is a Grade 12 Compound Angles Assignment
Do the following assignment on your own. Compare your answers to those
of the other teachers in your group. Once you are finished, answer the
following questions in your groups.

(a) When giving learners an assignment, what conditions or parameters do
you put in place? For example, would you allow them to take the
assignment home to finish there? Why/why not?

(b) Do you think an assessment of this nature ought to be more difficult than a
test? Explain your answer.

(c) What is your experience of learners working together, in pairs or in groups?
Does this exercise become formative? Does it benefit the learners? In what
way does it benefit/not benefit learners?

(d) When handing back the marked assignment, how can you ensure that
the feedback will assist learners in their development of th understanding of
trigonometry?



Session 6: Trigonometry: The errors which Grade 12 learners
make and the misconceptions some may have
1 hour 45 min

There are common errors which learners make in solving problems in
Trigonometry. These errors may indicate learners’ misconceptions.

Activity 5: 60 min
The following are a few samples of learners’ misunderstandings based on
November 2017 Trigonometry section of the NSC DBE examination. For each:

(a) Identify the error(s).
(b) Suggest how this misconception can be avoided or corrected.

sin(4—360°).cos (90°+A4)
co0s(90°—A).tan (—A4)

1. Given:

Simplify the expression to a single trigonometric ratio. (6)

Learner’s solution:

sin(A — 360°).cos (90° + A)
cos(90° — A). —tanA

—sinA.—cos A
—sind
—cosA

cosA.

= cos4

In the diagram, P(3 ; 1) is a point in the Cartesian plane. OP = V34 and HOP= pis

a reflex angle.

Without using a calculator, determine the value of:



21 ¢t
2.2 tanf
2.3 cos2p

Learner’s solution:

2.1 t? = (\/34)% — 32
~t?2 =25
t=5

5

2.2 tanf = 3

3
2.3 cos2f = 2(\/7_4)
6

V34

3. Prove:

(Theorem of Pythagoras)

3.1 sinlA +B)-sinlA-B)=2cosA.sinB

32  Without using a calculator, that sin 77°—sin43° =sinl7°

Learner’s solution:

3.1 LHS: sinAcosB + cosAsinB — sinAcosB — cosAsinB
=0 ~ LHS # RHS

3.2 LHS: 77

Activity 6:

(2)
(1)
(4)

45 min

(a) Please work in pairs or in threes for this activity. Do the solutions for
Questions 6 and 7 (from the 2017 NSC final examination) .

(b) Discuss the errors and misconceptions which learners may make in each
of these questions and what steps may be taken so that they may be

overcome.



6. In the diagram, the graph of f(x) = cos2x is drawn for the interval
x € [-270° 90°]

f
x
—Zy i il
|
-2 ‘
l
'S ——3+
6.1 Draw the graph of g(x)=2sinx-1 for the interval x €[-270°:90°] on the grid
given in your ANSWER BOOK. Show ALL the intercepts with the axes, as well as
the turning points. 4
6.2 LetAbea point of intersection of the graphs of f and g. Show that the x-coordinate
of A satisfies the equation sin x = = : L . @
6.3 i
Hence, calculate the coordinates of the points of intersection of graphs of fand g for
the interval x € [-270°;90°]. 4)
121

See Appendix 6 in the Resources handout for the solutions to this question and
the analysis.



7.

AB represents a vertical netball pole. Two players are positioned on either side of the netball
pole at points D and E such that D, B and E are on the same straight line. A third player is
positioned at C. The points B, C, D and E are in the same horizontal plane. The angles of
elevation from C to A and from E to A are x and y respectively. The distance from B to E is £.

7.1

~
o

Write down the size of ABC

Show that AC = k.tan y

sinx

If it is further given that DAC=2x and AD = AC.

between the players at D and C is 2ktan y.

show that the distance DC

See Appendix 6 for the solutions to this question and the analysis.

CONCLUSION:
We have:

e worked on Formative and Summative Assessment and discussed how
Formative Assessment far outweighs Summative Assessment in learning

for understanding.

e reminded ourselves of the progression of Trigonometry through the FET
phase and what the implications are, if we are unable to finish or teach a

sub-topic.

e delved into the errors which learners frequently make, based on their

misconceptions about Trigonometry.

[ hope that this workshop has been beneficial for you. Do you have any

comments or suggestions about it? Or any suggestions for future workshops?

Please complete the post workshop activity

(1)

(4)

(5)
(10]

10



