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About Assessing Algebra in the Senior
Phase: A Practical Guide

his booklet was first developed in 2004, shortly after the introduction of the Revised
National Curriculum Statement in South Africa. The intention of the booklet was to
help teachers of senior phase (junior secondary) to integrate assessment into their

teaching and learning.

Although the curriculum in South Africa has now changed, the purpose of assessment has not,
and we think that teachers will find very useful the practical approach to planning,

implementing and reflecting on assessment results.

As the booklet is an Open Educational Resource, we invite teachers or teacher educators to
take, use and adapt it for whatever curriculum they are currently teaching. All we request is

that you acknowledge the document as originally developed by Saide.

We would also like to hear what you think of this booklet, and especially how you use it.

Please contact us at info@saide.org.za.
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

1. Introduction

n this booklet, we look at assessment in the Mathematics classroom. We focus
particularly on algebra in the Senior Phase. Our main aim is to place assessment
where it belongs — as an integral part of the whole teaching and learning cycle. We
use some of the work of a teacher, Mrs Mothae, to illustrate some ideas about assessment

and to help you to reflect on your own assessment practice.

We aim to provide you with resources to enable you to:
® Set tasks to assess whether a learner has achieved intended outcomes
® Assess learners’ work, and record and interpret their results

® Use the results of assessment tasks to inform the ongoing teaching and learning process

N

Look out for these icons:

Task:
Complete an activity

Comment:
An idea is explained or described.

:

4

Reflect:
Discuss and record your thoughts and ideas

R

3
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

2. The Mathematics Focus of this Booklet

In this booklet we focus on an outcome that is common to many Maths curricula:

The learner is able to recognise, describe and represent patterns and
relationships, and solve problems using algebraic language and skills.

This was Learning Outcome 2 in the South African National Curriculum Statement, and we think it is a
meaningful way to introduce algebra in the Senior Phase.

-
But what have |
patterns got to
do with algebra? /
,/

I thought algebra A\
' was solving equations
. with letters like

|
\\ x and y

—

Well, patterns provide a meaningful reason to use letter symbols. When learners complete
a pattern, and then describe it, this enables them to find a general rule for the pattern.
Then they can use letter symbols to put that general rule into mathematical language.

In the South African curriculum, learners are introduced to the teaching of algebra through
patterns. Although there are other ways of introducing learners to algebra, this way has
been found to be very successful.

—j Have a look at Table 1 on the next page. The outcome is unpacked into so-called
% ‘assessment standards' for each of the grades in the Senior Phase.
® Do you notice how similar the Assessment Standards are across the grades?
® Do you notice how the Assessment Standards in each grade build onto the
previous grade’s work?
® In general terms, what would you need to teach your learners in order for

them to achieve these Assessment Standards? What do the Assessment
Standards expect learners to be able to do as they progress toward the

outcome?
)
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Table 1: Assessment standards for an introduction to algebra

Note: This table gives learning outcome 2 with the relevant assessment standards from the South African National Curriculum
Statement. It can, however, be adapted for other national curricula.

Learning Outcome 2: The learner is able to recognise, describe and represent patterns and
relationships, and solve problems using algebraic language and skills

Grade 7
We know this when the learner:

Grade 8

We know this when the learner:

Grade 9

We know this when the learner:

® |[nvestigates and extends numeric
and geometric patterns looking
for a relationship or rules,
including patterns:

Represented in physical or
diagrammatic form

Not limited to sequences
involving constant difference
or ratio

Found in natural and
cultural contexts

Of the learner’s own creation
Represented in tables

® Describes, explains and justifies
observed relationships or rules
in own words

® Represents and uses relationships
between variables in order to
determine input and/or output
values in a variety of ways using:
verbal descriptions
flow diagrams
tables

® Constructs mathematical models
that represent, describe and
provide solutions to problem
situations, showing responsibility
toward the environment and the
health of others (including
problems within human rights,
social, economic, cultural and
environmental contexts).

® [nvestigates and extends numeric
and geometric patterns looking
for a relationship or rules,
including patterns:

Represented in physical or
diagrammatic form

Not limited to sequences
involving constant difference
or ratio

Found in natural and
cultural contexts

Of the learner’s own creation

Represented in tables
Represented algebraically

® Describes, explains and justifies
observed relationships or rules
in own words or algebraically

® Represents and uses relationships
between variables in order to
determine input and/or output
values in a variety of ways using:
verbal descriptions
flow diagrams
tables
formulae, equations and
expressions

® Constructs mathematical models
that represent, describe and
provide solutions to problem
situations, showing responsibility
toward the environment and the
health of others (including
problems within human rights,
social, economic, cultural and
environmental contexts).

® |nvestigates in different
ways, a variety of geometric
and numeric patterns and
relationships by representing
and generalising them and
by explaining and justifying
the rules that generate them
(including patterns found in
natural and cultural forms
and patterns of the learner’s
own creation)

® Represents and uses

relationships between
variables in order to
determine input and/or
output values in a variety of
ways using:

verbal descriptions

flow diagrams

tables

formulae, equations and

expressions

® Constructs mathematical
models that represent,
describe and provide
solutions to problem
situations, showing
responsibility toward the
environment and the health
of others (including
problems within human
rights, social, economic,
cultural and environmental
contexts).

This work is licensed under the Creative Commons Attribution 3.0 Unported licence.
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

e

When we looked at the Assessment Standards in Table 1, we identified several
teaching and learning steps that are needed if learners are to achieve the standards:

1. Learners need to be able to complete patterns, by finding relationships between
numbers. They also need to be able to complete patterns that are represented in
tables.

2. Then they need to be able to describe these patterns verbally — this leads to
‘generalising’ or looking for the ‘general rule’.

3. Then they need to be able to use letter symbols to write down their general rules in
a mathematical way. They also sometimes need to use flow diagrams and graphs to
do this.

4. Lastly, they need to use these steps to solve a problem.

6

T 1] This work is licensed under the Creative Commons Attribution 3.0 Unported licence.
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The example below illustrates a problem that takes learners from patterns, to making rules,

to using variables (expressed as letter symbols) to solve a problem:

/Sharing out the bread

Mrs Moroko bakes a loaf of bread.

If she has to divide it between only herself and Mr Moroko, she would make 1
cut in the bread:

However, if her daughter comes to visit her that day, she would need to make
2 cuts in the bread in order to share it between 3 of them:

Her daughter brings her granddaughter with her! Now she needs to make 3
cuts in the bread to share it between 4 of them.

Saide@




ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

-

Complete this table:

Number of people 2 3 4 7 10 ?

Number of cuts 1 2 3 ? ? 14

® \Write down a sentence to explain what the pattern or general rule is for working out
how many cuts Mrs Moroko must make.

® |f Mrs Moroko wants to share the bread between X people, how many cuts must she
make?

® |f Mrs Moroko makes Y cuts in the bread, to how many people can she offer a piece of
bread?

-

In this problem, there are two things that change - the number of cuts and the
AR, « number of people. These are called the variables. Learners should be able to
: discover the general rule that the number of cuts is always one less than the
number of people. They should be able to write this rule using letter symbols
for the variables. This would be % =2C-1

Sa ide <° This work is licensed under the Creative Commons Attribution 3.0 Unported licence. lﬁ T
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

3. The Assessment Focus of this Booklet

3.1 The Purpose of Assessment

Even though the purposes for assessment of learners are many and varied, the main purpose is to give
learners opportunities for growth and development. This includes assessing learners to facilitate their

learning.

What this means is that assessment is only effective and purposeful if it is an integral part of the
entire teaching and learning cycle. This is what we focus on in this booklet.

3.2 The teaching and learning cycle

How do we make assessment an integral part of the teaching and learning process?
The steps described below suggest how we can work with an ongoing cycle of planning, facilitating
learning and assessing.

plat

‘gt
el
st

8

1. Plan

In planning our work, we start by asking: What do the learners need to know? In other
words, what outcomes do we want them to achieve? We ask ourselves: What learning
opportunities should we provide for learners so that they can achieve the learning, and
produce evidence to show that they have achieved the outcome?

Planning involves three steps:

® Consult your term or year plan to see which learning outcomes/objectives to use for
teaching and assessing. You need to plan your teaching to cover concrete, clearly
defined assessment standards or sub-topics within the broad topic or
outcome/objective.

® Plan a series of lessons, with teacher input and learner activities, that will give learners
the opportunity to develop the knowledge and skills described in the assessment
standards or sub-topics.

® Design an assessment task that gives learners a chance to prove (give evidence) that
they have learnt and achieved the outcomes or mastered the topics you selected.

2. Facilitate Learning

In this part of the cycle, learners have an opportunity to work toward the outcomes. The
learners do the learning activities that you have chosen. This is an ongoing process that
includes teaching (giving them input), mediating their learning, observing their progress
and assisting them to achieve the outcomes.

This step will equip the learners with the knowledge, skills and values needed in order to
achieve the outcomes.

To view a copy of this licence visit http://creativecommons.orgl/licenses/by/3.0/
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

3.

Assess

When the learners have had enough opportunity to acquire the skills and knowledge that
you have planned, they are ready to complete an assessment task. The task should enable
you to assess how far the learners are in achieving the outcomes.

In this part of the cycle you also:

4.

Record the results of the assessment.

Analyse the group’s results to see how they can be helped further towards achieving
the outcomes and to inform your planning for the next step of learning needed. It is
important to note trends in the class as a whole, their strengths and weaknesses.

You provide feedback to learners to help them identify their own problem areas. If a
learner can identify what her problem is, she can begin to work on improving her
knowledge and skills. Feedback must be given in a spirit of encouragement and
support, emphasising what the learner is able to do and building on this. Negative
criticism can just entrench negative attitudes in learners.

At times, report this assessment to parents, staff or others who need to know.

Reflect and Decide

In this part of the cycle you use learners’ responses to reflect on your own teaching, and
to plan the details of the next step of the Learning Programme. You may need to think of
alternative ways to make the learning easier, provide more learning tasks or redo tasks to
assist those learners who have not yet achieved the outcomes.

Do you think that the cycle described above reflects your understanding of
assessment?

Are here any other steps you think should be included?

In what ways do you think this cycle reflects what you currently do in your
classroom?

Saide
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4. Let's get Practical

1. Plan

Choose learning outcomes/topics and the more detailed
assessment standards or sub-topics.

® \What must learners know and be able to do?

® \What are the outcomes?

® \What learning opportunities can you provide?

® How can you assess what learners have achieved?

s plat

The Teaching and Learning Cycle

. . ! Cl“t /
2. Facilitate Learning Y‘?e “g’
Teaching and learning takes place.
® |earners engage in learning activities.
® You assess learners informally while you teach,
observe and mediate.
3. Assess PSS

The learners’ achievement is assessed and results
recorded and interpreted.

® Record your assessment.

® Have the learners achieved the intended outcomes?
® |dentify strengths and weaknesses.

® Provide constructive feedback.

4. Reflect and Decide

If the group of learners has satisfactory results, you can
move to the next step in your plan. Individuals or the
whole group may need concepts reinforced and another
opportunity to be assessed in some way.

7 pgee
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

s 4.1 The teaching and learning cycle in
L | Mrs Mothae’s class
{5/
~ Meet Ms Sibongile Mothae. She teaches Maths at Rainbow Park Secondary
‘(_,-} School. This is how she has used the teaching and learning cycle.

“First, | used my year plan to plan in more detail for the term. We had planned to focus on
Learning Outcome 2: 'The learner is able to recognise, describe and represent patterns and
relationships, and solve problems using algebraic language and skills' for this term. |
agreed with the four key steps described on page 10 and used them in my planning.

I looked at how this outcome was unpacked in my curriculum (see Table 1) across Grades 7, 8,
and 9. | thought about what | wanted my Grade 8 learners to know and identified
Assessment Standards that they needed to achieve. After designing learning activities, I set
four tasks that would assess whether learners had achieved these Assessment Standards at
certain key points in the programme.”

-

COMPLETE DESCRIBE AND USE LETTER SOLVE
PATTERNS GENERALISE SYMBOLS PROBLEMS
| | | |
Task 1: Task 2: Task 3: Task 4:

“For two weeks we worked with number and shape patterns in class. The
learners completed patterns in a range of contexts and designed their own
patterns, too. At first, | needed to help many of them. I also found that they
needed to be reminded about how to use decimal fractions. | made notes about
their progress as | went along.”

“When | was confident that learners were ready to consolidate their work, I gave
them Assessment Task 1 to complete. Then | marked their work, recorded their
results and gave feedback. I considered the strengths and weaknesses of
individuals, and suggested what they needed to do to improve their work."”

“] then looked at the ways in which the class as a whole had managed the
questions in the task. I thought about why many had problems with certain
questions, and what I could do to help. | changed my original plan to
accommodate these ideas."”

11
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4.2 Assessment in Mrs Mothae’s Maths class

In the previous section we saw how Mrs Mothae used the teaching and learning cycle in her work. In the
rest of this booklet we will consider in particular on Steps 3 and 4 of this cycle. In this section we pay
greatest attention to step 3 — assessment. Our discussion focuses on Mrs Mothae’s use of Assessment
Task 1.

<+ ANALYSING ASSESSMENT TASK 1

All assessment tasks need to be carefully planned to:

® assess what was stated as the outcomes of the teaching and learning at the level that is
expected from your grade.

® include enough questions that allow the “average” learner to succeed, with some
challenging questions to extend the learners.

® provide opportunities for you to diagnose problem areas and consolidate previous
Maths knowledge.

Mrs Mothae tried to set tasks that would put all of these principles into practice! We have
included Task 1 and the other three Assessment Tasks in appendices in a size suitable for
you to copy for your own class if you wish. In this booklet, however, we will only consider
how Mrs Mothae uses Assessment Task 1 to assess her learners, to analyse their strengths
and weaknesses and to adjust her Learning Programme based on this information. For easy
reference, we have shown Assessment Task 1 on the next page.

Do Assessment Task 1

1. A good way for you to get to grips with Assessment Task 1 is for you to do it
yourself. So, as a first step, you should read through the task and answer the
questions yourself.

2. As you do the task, think about some of the problems that might face your
learners when they do the task.

lﬁ 1] This work is licensed under the Creative Commons Attribution 3.0 Unported licence. Saide <°
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e

Think About Assessment Task 1 ‘

Which questions In Assessment Task 1 did you find surprising, interesting,
challenging or easy?

What can Assessment Task 1 tell you about the learner’s ability to meet the
Assessment Standards from Learning Outcome 2 (listed on page 5)?

What other Maths knowledge does the learner need in order to complete
Assessment Task 1?

Suggest different ways in which you could use this assessment task in your
classroom.

Match each of these statements about Task 1 correctly with the questions
from Task 1.

Note: There may be more than one answer for each statement and the same question
from the task may apply to more than one of the statements. We have matched the first
statement with the questions as an example.

Review your answers to questions 2 - 4 in the light of these statements.

Learners need to understand simple fractions to be able to do these questions. Questions 1(c), (d) and (e)
They also need to multiply and divide accurately.

Learners need to understand decimals to be able to do these questions.

Most learners in the Intermediate Phase should be able to complete these simple
addition and subtraction patterns with little difficulty.

To complete this pattern to the left, learners need to divide by 4.

To complete the pattern to the left, learners need to multiply by 3; to complete
the pattern to the right, they need to divide by 3 at each step.

Learners must be able to add simple fractions. Even learners who are able to add
quarters might not show the consistency in the pattern and fill in the zero
(some may put one eighth as their answer)*.

Learners must be able to add three digit numbers. There is a constant difference
of 111 between consecutive numbers in the pattern. A good learner would show
an understanding of place value and fill in 900 as the first number in the pattern.

Some learners may have looked for the patterns in the digits instead of the
whole numbers. The first digits are 7, 6, and 5; the second digits are 8,7 and

6 respectively. However, continuing the pattern in this way to the left would lead
to the incorrect answer.

This question needs an understanding of place value in large numbers.

This question tests the learner’s ability to be consistent in the pattern, but this
time by subtracting zero from one to find the answer to the left of one. The
result is that there are two consecutive '1s’ in the pattern.

In this question, learners have to show they can continue patterns in two
dimensions or directions simultaneously.

In these questions, the learner needs to explain the patterns, instead of just using
the pattern. This is a necessary skill before being able to use variables in algebra.

Learners have to extend shape patterns and match them to number patterns

14
]
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- Here are some of our ideas about the questions asked on Assessment Task 1.

’g Compare them with yours.

m Match each of these statements about Task 1 correctly with the questions from
Task 1.

We have given our ideas about question 5 first. We found that finding the links showed us
some of the aspects of the Assessment Standards of Outcome 2 that Task 1 focuses on. They
also give a sense of the other mathematical knowledge embedded in the questions. We
found that by looking in this sort of detail at the questions in Task 1, we were better able to
answer the more general questions that were asked about the task as a whole.

We thought that:

The statements and questions are linked like this:

Learners need to understand simple fractions to be able to do these questions Questions 1(c), (d) and (e)
They also need to multiply and divide accurately.

Learners need to understand decimals to be able to do these questions Question 1(i)

Learners continue simple addition and subtraction patterns. Most learners in Question 1(a) and (b)
Intermediate Level should be able to complete these patterns with little difficulty.

To complete this pattern to the left, learners need to divide by 4 Question 1(c)

To complete the pattern to the left, learners need to multiply by 3; to complete Question 1(d)
the pattern to the right, they need to divide by 3 at each step

Learners must be able to add simple fractions. Even learners who are able to add Question 1(e)
quarters might not show the consistency in the pattern and fill in the zero
(some may put one eighth as their answer).

Learners must be able to add three digit numbers. There is a constant difference Question 1(f)
of 111 between consecutive numbers in the pattern. A good learner would show
an understanding of place value and fill in 900 as the first number in the pattern.

Some learners may have looked for the patterns in the digits instead of the whole | Question 1(f)
numbers. The first digits are 7, 6, and 5; the second digits are 8,7 and 6 respectively.
However, continuing the pattern in this way to the left would lead to the incorrect
answer.

This question needs an understanding of place value in large numbers. Question 1(g)

This question tests the learner’s ability to be consistent in the pattern, but this time
by subtracting zero from one to find the answer to the left of one. The result is
that there are two consecutive ‘1s’ in the pattern. Question 1(h)

In this question, learners have to show they can continue patterns in two Question 2(a)
dimensions or directions simultaneously.

In these questions, the learner needs to explain the patterns, instead of just using Question 2(b) and 3
the pattern. This is a necessary skill before being able to use variables in algebra.

Learners have to extend shape patterns and match them to number patterns Questions 3 and 4

Sa ide <° This work is licensed under the Creative Commons Attribution 3.0 Unported licence. lﬁ T
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m What can Assessment Task 1 tell you about the learner’s ability to meet the
Assessment Standards from Learning Outcome 2?

We thought that:

® The task gives learners several opportunities to practise completing patterns,
consolidate this ability and achieve what the first Assessment Standard for Grades 7
and 8 requires (‘the learner investigates and extends numeric and geometric patterns
looking for a relationship or rules’).

® The patterns in the task include some that are in ‘diagrammatic form’, some that do not
involve a constant difference or ratio (question 1(i), (j), (k)) and some that are
‘represented in tables’. These are some, but not all of the kinds of patterns noted under
this first Assessment Standard.

® Questions 2(b) and 3 require the learner to describe an observed relationship in words.
These questions link to the second Assessment Standard. If a learner can explain
patterns using words, it gives an insight into their reasoning. Reflecting on how the
class as a whole manages Questions 2(b) and 3 will help you when you teach this aspect
to them. (Assessment Task 2 deals more thoroughly with this)

If a learner performs well on this task, this may show that he or she is able to
/ extend simple patterns. However, in this task alone, we have not gathered enough

AN

reliable and valid evidence yet to say that the learner has achieved Learning
Outcome 2 as a whole. Can you see that several of the Assessment Standards have
not been included? In your planning for the year, you will need to be sure that for
each grade you teach, all the relevant Assessment Standards have been covered -
but they do not all have to be covered in one assessment task. Remember how
Mrs Mothae thought about this in her planning.

m What other Maths knowledge does the learner need in order to complete
Assessment Task 1?

We thought that:

® The number skills of earlier grades (covered in Learning Outcome 1) are needed to
investigate and complete the patterns set in Assessment Task 1. We thought this was a
good idea as it meant that the task can help identify learners with problems with these
number skills.

® Some of the questions required learners to show that they understood that zero is a
number in its own right. We think it is important that learners understand this, and
that zero does not merely mean the absence of an amount. So, we thought it was a good
idea to include several questions for which the answer is zero in patterns as there is a
surprising reluctance to write zero as an answer.

16
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® Some number concepts such as negative numbers and complex fractions, which are
required in Grade 8, are not included in the task. The fraction knowledge expected here
is simple. We thought this was a good idea as the main purpose of the exercise is to test
pattern extension — and we would not have wanted to handicap learners who lacked
more advanced fraction knowledge.

Ve

AR

When you are marking the learners’ work, you need to keep the different skills
and knowledge involved in mind. Although the primary focus in Task 1 is on
learners’ ability to recognise and complete patterns, at the same time it assesses
learners’ understanding of other mathematical knowledge and skills. You need to
interpret learners’ answers - to see exactly what it is they can and cannot do.
Are they understanding patterning, but struggling with say, fractions? Are they
able to add time accurately, but unable to see the patterns in the time question?
Your analysis of this will help you know how to help the learners progress.

m Suggest different ways in which you could use this assessment task in your

classroom.

Mrs Mothae used this task to assess her Grade 8 learners after two weeks of learning and teaching. It provided
her with a formal assessment of the learners’ achievement. But it could be used in other ways, too.

We thought that:

® It could be used as a worksheet rather than as a formal assessment task. Using the task
in this way would give more opportunities to assist the learners when they have
difficulties. We thought this would be particularly appropriate in a Grade 7 class.

® The task could also be used as a baseline assessment for Grade 9 learners who should
be familiar with all the work covered. The task could provide a useful starting point for
beginning algebra in Grade 9. It would give valuable information about the Grade 9
learners and their areas of difficulty.

AR

It is important to adapt learning materials and the way you use them
according to the needs of your classes - and this is true, too, of Task 1 and your
use of it. If you haven't yet covered a certain concept that is in Task 1 at a time
when you want to use it for formal assessment, then you need to change the
task accordingly. Leave out those items - replace them with something you have
covered. Or you may decide to spend class time on that concept before giving
learners the task. While you do need to be sure that all of the Assessment
Standards for a grade are covered in the year, it is pointless rushing on to cover
an Assessment Standard if you have not given learners enough opportunity to
understand and achieve those standards which learners need to build the new
standard on. Thus, if learners struggle with Assessment Standards from
Outcome 1, such as those dealing with fractions, for example, they will probably
not be able to recognise patterns involving these and you will need to
consolidate this learning first.
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“» MARKING ASSESSMENT TASK 1

o

I would like you to
meet three of my learners,
Ahmed, Thembeka and
Pedro. They have
completed
Task 1

As we have shown, the way learners answer the questions in Task 1 will give valuable
information about how well they have achieved the learning that preceded their doing the
task. Before such an analysis is possible, though, the work has to be marked. In order to
make sense of Mrs Mothae’s work, we would like you to complete the task below

/ _ Mark three learners’ work \
% Pedro, Thembeka and Ahmed'’s completed assessment tasks are shown on the

next pages. Of course, there will be a greater variety of learner responses than
those shown here in any class. However, these three represent many of the most
likely learner responses.

1. Mark these learners’ work as if they were in your class. Refer to the marking
memorandum on page 36. To help each learner, write comments onto their
scripts that will help them to see what they need to work on. Calculate their
total mark out of 50.
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~ Compare Mrs Mothae’s marking with yours

% Thembeka - 33

Ahmed - 31
Pedro - 26

® Compare Mrs Mothae’s marking of the three learners’ papers with yours.
Although your marks may differ slightly from hers, they should be similar.

® We have shown the comments she made on Pedro’s script. In what ways do
you think they are helpful? How could they be made more helpful?
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“» RECORDING AND INTERPRETING THE RESULTS

Focusing on individual learners

A formal assessment needs to be recorded as part of your measure of the learner’s progress
through the year. However, recording is not enough on its own. You need to use the results
to understand each learner’s areas of difficulty and to plan for the next cycle of teaching
and learning. In marking the three learners’ work, you have allocated them an overall mark
for the task as a whole. How helpful is this? The questions below will help you think about
this further.

Thinking about using marks to record assessment }

1. Does the learner’s total mark indicate to what extent she is progressing
towards achieving the outcome? In other words, does the mark show to what
extent she is successfully completing patterns?

2. Does the learner’s total mark indicate where she has managed well and where
she has struggled?

3. Can the marks help you to identify misunderstandings or gaps in the learner’s
knowledge that might have led to incorrect answers?

4. Is there a way of marking this test that would show how the learner has done
in each separate type of question? What could you do to record information
about learner achievement that would be more helpful than a mark alone?

26
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-

f_ N, Mrs Mothae found that the marks gave her a general idea of whether each learner
@ could complete patterns, but they did not show her a learner’s areas of strength and
\ weakness, or where the gaps in their knowledge might be.

Mrs Mothae decided to identify and record how learners had done in the different
skills that were being tested in Task 1. She used these as criteria to help her assess
to what extent her learners had achieved the outcomes she had set for the task. We
will focus on choosing criteria and using them for recording assessment in more
detail in another issue of this series of booklets, but you may find it useful to think
about her system here.

-
I

She noted 6 criteria that focus on patterning skills, and the questions that gave her
evidence of learners’ achievement of these. These are:

1.  Extend simple patterns to the right 1(@) - (j)

2. Extend simple patterns to the left 1(@) - (j)

3. Extend patterns horizontally and vertically 2(a)

4. Describe simple patterns verbally 2(b) and 3(d)
5. Complete a pattern in table form 3(a)

6. Extend shape patterns 4

Mrs Mothae also chose 4 criteria to help her assess whether any learners need help
with an understanding of fractions, decimals, large numbers or time.

7.  Use fractions to complete patterns 1(c), (d), (e)
8. Use larger numbers to complete patterns 1(f) and (g)
9. Use place value and decimal numbers correctly 1(3)
10. Extend patterns of time 1G)

Although this way of recording learner achievement looks complicated at first, it can
be efficient and is not as complicated as it seems! Mrs Mothae kept her class list next
to her and ticked off what her learners could do as she marked. Using this method,
she decided not to use the marks at all! On the next page, you will see how Mrs
Mothae completed her records for Pedro and some other learners.

Using a more qualitative system of recording

1. Use Mrs Mothae’s system and your marking to complete the records for
Ahmed and Thembeka in Table 2 on the next page.

2. Then use the records and the learners’ scripts to help you to identify each
learner’s strengths and weaknesses, and any gaps in knowledge or
misunderstandings.

3. Suggest what information this system gives about the learners that only
recording marks does not.
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Table 2: Mrs Mothae’s record sheet

]
s
® £ o s | 2 2
The learner can i s | 3 T f 2
< [ e a 2 ™

1. Extend simple patterns to
the right 1(a) - (j) X | | |

2. Extend simple patterns to
the left 1(a) - (j) X X | X

3. Extend patterns horizontally
and vertically 2(a) ~ ~ ~ ~

4. Describe simple patterns
verbally 2(b) and 3(d) <X

5. Complete a pattern in table
form 3(a) ~ X ~ ~

6. Extend shape patterns
Question 4 X ~

7. Use fractions to complete X
patterns 1(c), (d), (e) ~

8. Use large numbers to X
complete patterns 1(f) and (g) e ~ -~

9. Use place value and decimal X X o _
numbers correctly 1(i)

10. Extend patterns of time
1(j) P X X -~ N
X, ® Each column gives you immediate information about how a particular learner
< . . .
- has done on the set of criteria. This shows each learner’s strengths and
\ weaknesses across the range of skills and knowledge being assessed. It also
gives you a picture of whether the learner has achieved what the whole task
was assessing — can the learner extend and describe patterns?
® Each row indicates to you whether your class has grasped a particular skill or if

they still need more work on this.

Analysing assessment information

Read what Mrs Mothae noticed about three of her learners.

1. Think about how her analysis compares with yours.

2. What would you say about Portia, Natalie and Kobus?
28
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Ahmed

Understands patterning; struggles with fractions; needs to learn time
notation; didn’t notice that the pattern to the left is different from the
pattern to the right in 2(b); struggled with patterning in table form and
shape patterns.

Thembeka

Misunderstood that the pattern must be completed to the left as well in
question 1 (c), (d), (e); struggled with large numbers; needs to be shown
the pattern in (h); good work on shape patterns and tables (although
needs help on 4(b)).

Pedro

Missed the pattern because he didn’t look at all the numbers in 1(a) and
(b); recognised patterns in (c) to (f) but wrote down rules instead of
completing the pattern; needs to be reminded about conventions for
decimal numbers and for time; stronger on finding the rule, shape
patterns and completing the table.

Mrs Mothae used the information about each learner she has gathered thus far to decide on a general
assessment of how well each learner is capable of completing and describing patterns (Learning Outcome 2)
at this stage in her learning programme. She used ratings of 1 to 4 to record this general assessment of how
well each learner has achieved this outcome. She also used the information she gained from the assessment
of their work to write a comment about each learner’s particular strengths and weaknesses. The table below
shows how she did this.

Table 3: Mrs Mothae’s rating sheet

©
3
E £ o 8 2 2
< | & |8 |5 |5 | &
< = a a 2 ¥
Completing and describing
number patterns 3 3 2 2 4 3
Completing and describing
shape patterns 2 3 2 2 3 2
Comments w_g’ 3
g| o8 |Er
E o Q 3 c
v £|cEx|58e
o wm|lErouw|d g9
Big| oo |5a%
amg|lLae |9y
+ c o9 = 7] co
Sov|oQa |~0a
$52 258|585
z35|Hheca|das’
/ The South African National Curriculum Statement provides the following codes for |

recording learners’ levels of achievement of outcomes.
4 = Learner's performance has exceeded the requirements.
3 = Learner's performance has satisfied the requirements.

2 = Learner's performance has partially satisfied the requirements.

1 = Learner's performance has not satisfied the requirements.
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Focusing on the group as a whole

Mrs Mothae looked at her learners’ results to see if she could identify trends within the
class as a whole. These would help her to decide how to move forward.

Finding trends \

1. Which questions did the three learners, Pedro, Ahmed and Thembeka, all do
correctly? What does this indicate about their knowledge and skills?

2. Which questions did these three learners do poorly? What does this indicate
about knowledge and skills that they are lacking? ,

It is difficult to analyse general trends from only three learners’ work. When you do
- this exercise with a larger group, the trends will be clearer. However, even with only
these learners’ work to consider, some general trends are clear.

<

® All three learners identified most of the number patterns in question 1, although
only Ahmed saw the pattern in 1(h).

® They all saw the patterns in the grid in question 2, although they confused
multiplying and dividing when asked to describe the patterns.

® Two of the learners completed the table correctly.

® All three learners were unable to do 1(c) and (d) where they needed to move
from whole numbers to fractions;

® Two learners struggled with large numbers in 1(g);
® Two learners struggled with writing time correctly in 1(j);

® They all struggled to complete the gaps on the left of the patterns correctly,
although they were able to continue them to the right.

\ ® All the learners struggled with the shape patterns.

Thinking about what help learners need \

1. In what areas of the work do you think the learners in Mrs Mothae’s class
need help? Have a look again at the grid showing which standards each of
the 6 learners has achieved to see the trends more clearly.

{

1. Exten
d simpy,
the righg 7 ej’;ﬂems P

@)
7—_, There are three areas in which learners ..
10 o ns to
3. Ext,
need help | ande\:;iz:’t’terns horizontall
® continuing patterns to the left; e y un..
. | Verbaj, i i
® continuing shape patterns 5 oy pane 0 .. .
- | 2 Pattery, |,
® using fractions. e ‘
- Exteng ’
Quesrio:,h: P€ patterng . n /
7. Use fractj, 77
Pattems (o <omples . nn.
8. Use lar, :
9€ numyp,
.
9. u =
nus;glace Value and de;, .
p ers correctly 1(i;leama’
- Exte
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% USING THE ASSESSMENT RESULTS TO PLAN

An essential part of the teaching and learning cycle is deciding how to use the knowledge you have
gained from assessing the learners (Step 4 on pages 9 and 10) You need to do two things.

Firstly, think about what the assessment suggests about how you might better teach this
section of work another time. What strengths and weakness can you now anticipate, and
how can you use this knowledge to plan your teaching better?

Secondly, think about what you can do to help the learners whose work you have just
assessed. How should you adjust your teaching plan to support their learning better?
You cannot spend too long on going over work that has not been understood, but it can
be damaging to the learners’ progress to just ignore their difficulties. They are likely
to struggle with the next section of the work. How can you help both individuals and
the group as a whole? How can you extend those learners who are clearly able to do the
work well?

Think about what to do to support learning

1.

2. Compare your ideas with what Mrs Mothae did.

Make suggestions about how you would address the problems that have
been identified in the learners’ work.

This is what Mrs Mothae did to address these areas of concern:

AR
Vg

She showed the class how the patterns that they completed in the task continue
in both directions. She helped the class see that the rule they find if they work to
the right is the inverse of the rule they will use if they work to the left. She gave
them some additional examples to work on in pairs to check that they had
understood.

She realised that she could not just give learners different versions of the same
shape patterns, so she spent a whole lesson letting learners explore shape
patterns by building the patterns with cardboard shapes, investigating their
answers and explaining them in groups. This gave them a concrete experience of
shape patterns.

She had to remind them of previous work done with fractions and gave them a
homework exercise on adding and subtracting simple fractions.

She offered to make an extra time outside of classroom time to work with two
learners who still struggled. She built up their confidence by working with
simpler patterns first.

She set some tasks to stretch the capabilities of the strongest learners, and
arranged for them to work together in a group on some occasions when other
groups of learners worked on simpler tasks.

Saide O
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“» THE CYCLE IS ON-GOING

After some work such as that described above, Mrs Mothae was aware that she needed to
move on to the next step in her plan — verbal and algebraic expression of patterns (ie
generalisations). She continued with the planned classwork, but included more examples
of shape patterns and patterns involving fractions. The learners worked in pairs and had
to keep explaining what they were doing while they worked. They also began using letter
symbols for variables to generalise the patterns. Mrs Mothae assessed them informally,
mediating, assisting and observing their progress.

By the time she used Assessment Task 2, most of her learners were able to explain and use
number and shape patterns, although some still struggled with using variables. Those who
still struggled with fractions attended extra lessons after school.

In Assessment Task 2, Mrs Mothae set questions that asked learners to explain the
relationship between different numbers in patterns. If you look at this task in Appendix 2,
you will see that some of the same patterns of Assessment Task 1 are asked in a similar
way in order to consolidate their knowledge. From question 2 on, the learners may start
by using words to explain, but by the end should be able to show that they can use
mathematical operations and variables (this addresses steps 2 and 3 identified on page 6).

As before, if the learners’ performance on Assessment Task 2 showed that they could do
this work, then Mrs Mothae felt that she could move on to the work planned next, leading
up to Assessment Task 3 and finally Assessment Task 4. Learners need to have worked
with flow diagrams and graphs before they can complete Assessment Task 3, and Mrs
Mothae made sure she gave them plenty of opportunity to do this, mediating their learning.

Assessment Task 4 assesses learners’ ability to apply their understanding to a problem, and
again, learning opportunities were provided for this. While learners worked, Mrs Mothae
checked on how they were doing, made informal notes about their progress and intervened
to help and extend them where appropriate. As we described for Task 1, after each of the
following assessment tasks Mrs Mothae checked more formally on what learners” work
told about their achievement of the Assessment Standards their work was focusing on, and
their strengths and weaknesses, and spent some time dealing with aspects of concern
before moving on. She also built additional support of work already covered into her
planned new work to help consolidate learning where she now realised this was needed.

You may want to use these assessment tasks in your teaching and learning cycle, adapting
them to suit your needs

Conclusion

We hope that you found this booklet useful. It showed you how one teacher tried to use
assessment as part of the teaching and learning cycle. Mrs Mothae did not find it easy, but
she enjoyed trying new ideas - and then changing them if she finds something that seems to
work better. We hope that you will be encouraged to do the same.

lﬁ ..: This work is licensed under the Creative Commons Attribution 3.0 Unported licence. Salde o

To view a copy of this licence visit http://creativecommons.orgl/licenses/by/3.0/



ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Appendices 1 - 4:
The Assessment Tasks and Answers

Task 1

Focuses on learners’ ability to recognise and complete a

variety of types of patterns in number and shape

Task 2

Relates to learners’ ability to express patterns in words

and to complete a variety of patterns that are

represented in tables

Task 3

Assesses learners’ ability to express relationships and

generalisation using flow diagrams and graphs

Task 4 m

Assesses learners’ ability to apply their knowledge of

patterning, generalisation and algebra to solve an

integrated, ‘real life’ problem.
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Assessment Task 1

Note: Marks will be awarded for showing that you can complete or describe the patterns correctly,
and for the accuracy of your answers.

Total Marks: 50

1. Fill in the missing numbers to complete these patterns (24 marks)

a) 15; 30; 45;
b) 72; 65; b58;

o .1 4 16; 64
d) . 81, 27 9 3;
1. 1 3
e) A R
fy___ . 789; 678; 567,
g 21079, 21179; 21379
hy_ 12,4 7
) ;2,05 2,1; 2,15;

j) 10h50; 11h40; 12h30;

2a) The numbers in this grid are arranged in patterns. Use the patterns to find the values of
A,B,C,Dand E (1 x 5= 5 marks)

162 | A A=

B |27 | 54 [108 | C B=
9 18 C=

3 12 D=

D E 4 E-=

b) Describe the patterns in 2(a): (1 x 4 =4 marks)

i) from left fo right: .., i) from right to left: ..o,

iv) from bottom to top:

iii) from top to bottom:

34
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3a. 6ogo Zuma loves to cook her food in a three-legged pot over the fire.
She discovers that many of her neighbours also use these pots.
Work out how many legs there are on the number of pots listed in the

table below. (3 marks)
Number of 1 2 3 4 8 13 50 | 200
Pots
Number of
Legs

3b) Explain how you would work out what the number of legs is for any number of pots.

4. For each pattern below:

a) draw the part that comes immediately before and immediately after the three parts

shown here. (3 x 2 = 6 marks)
b) complete the matching number pattern for each shape. (3 x 2 = 6 marks)
Pattern A
_ 4 9 16 —_
Pattern B
—_ 8 12 16 —
Pattern C
—_ 8 10 12 -

(2 marks)

Saide @
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Assessment Task 1

with answers and some of the working in bold

and for the accuracy of your answers.

a)15; 30; 45; 60; 75; 90

b)72; 65; 58; 51; 44; 37

)+ L 4 16; 64 256

d)243; 81; 27; 9: 3 1; 3
1 1 3 1

e)0. 7. 30 2. L 17

f) 900; 789; 678; 567; 456

h1.1 2.4 7. 11; 16

Note: Marks will be awarded for showing that you can complete or describe the patterns correctly,

1. Fill in the missing numbers to complete these patterns (24 marks)

1 mark for pattern, 1 for correct answer throughout. Extra mark for such things as pattern
to left and for pattern with 0 where indicated.

g) 20 979; 21079; 21179; 21 279; 21 379 (pattern: +100) 2 marks

i) 2, 205, 2,1; 2,15; 2,2; 2,25
j) 10h50; 11h40; 12h30; 13h20; 14h10 (pattern: +50mins) 2 marks (check format)

2a) The numbers in this grid are arranged in patterns. Use the patterns to find the values of

Total Marks: 50

(pattern: +15) 2 marks

(pattern: -7) 2 marks

(pattern: x 4) 3 marks (% in first space)
(pattern: = 3) 3 marks (% in last space)
(pattern: +%) 3 marks (0 in first space)
(pattern: -111) 2 marks

(pattern: +0, +1, +2...) 3 marks (1 in first space)

(pattern: +0.05) 2 marks

(1 x 5 = 5 marks)

A | 648| A=324

108 C | B=1350r13,5

36 | 72| C=216

12 |24 D=5o0r05

A, B C,DandE
40,5 81 | 162
B | 27 | 54
45| 9 18
1,5 3 6
D 1 E

4 8 | E=2

b) Describe the patterns in 2(a):

i) from left to right: Multiply by 2

iii) from top to bottom: Divide by 3

(1 x 4 = 4 marks)

ii) from right to left: Divide by 2

iv) from bottom to top: Multiply by 3
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

3a. 6ogo Zuma loves to cook her food in a three-legged pot over the fire.
She discovers that many of her neighbours also use these pots.
Work out how many legs there are on the number of pots listed in the
table below. (3 marks)
Number of 1 2 3 4 8 | 13 | 50 200
Pots
Number of
Legs 3 6 9 12 24 39 150 | 600
3b) Explain how you would work out what the number of legs is for any number of pots.
Multiply the number of pots by 3 (2 marks)
4. For each pattern below:
a) draw the part that comes immediately before and immediately after the three parts
shown here. (3 x 2 = 6 marks)
b) complete the matching number pattern for each shape. (3 x 2 = 6 marks)
Pattern A
1 4 9 16 25
Pattern B
4 8 12 16 20
Pattern C I_'_
6 8 10 12 14
37
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Assessment Task 2

1. Complete the patterns below

Q) . . L 4 16 .

b) : ; .39, 27.
ol_ 247 __ . 22

d) 26; 18; 12; ; . 6.

e) 1 2% 3%

fy . .10h45; 11h30 12h15;

9) _____.4,055; 4,155; 4,255,

h) 2 250 m; 2 km; ; ; 1250 m; 1 km.
i) ; L35 7 .

2a) Explain how you would find:

a) the number of sides on a given number of SQUAres.............cccoceveeueiceueecieeeieee e

b) the area of a square of any given side length............cccocviiiiinn e

3) Three glasses can be poured from one litre of milk. How many glasses of milk can be
poured from a given number of litres?

4) One car needs five tyres including the spare. How many cars can be fitted with a given
number of tyres?

5) Four people can sit around a square table like this one.: O

a) How many people can sit around two tables set apart O @)

b) How many people can sit around 5 tables set apart

c) Describe in words how you would find the number of people that could sit at
any number of tables set apart.

6) If two of the same tables are pushed together, then 6 people can sit around them

O @ 0@ @ 0 @
@ © o © @ O
o © 0O © 00
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

a) Complete the mathematical table below to show how many people can sit around the given
number of tables pushed together.

Number of
Tables 1 2 3 4 8 15

Number of
People

b) Describe how you would find the number of people that could sit at any number of tables
pushed together.

7. Look at the pattern in the shapes and in the numbers of degrees on each shape.

- SN <P
VAVARNAS:

Shape 1 Shape 2 Shape 3 Shape 4 Shape 5
120° 90° 60° ~51°

a) Draw Shape 3 in the space above

b) Find the number of degrees shown by the arrow in Shape 3

c) How many degrees would the arrow show if there were a Shape 6

d) How could you find the angle shown by the arrow in any shape in the same pattern?

8. In this pattern, three matches form 1 triangle, five matches form 2 triangles.

ANAVAVAVAN

a) Draw and complete a table to show the number of matches needed to
form 1, 2, 3, 4, 20 and 50 triangles

b) Describe how you would find the number of matches needed to form any number
of triangles in this way.

¢
c) Draw aline graph to show the 10
relationship between the number g 2
. . . 8
of triangles (horizontal axis) and s
. . [=]

the number of matches (vertical axis). = ¢
You can use the grid given here. ° 5
£ 4
3 3
2
1

of 1 2 3 4 5%

Number of Triangles
39
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Assessment Task 2
with answers and some of the working in bold

1. Complete the patterns below
Q) e 3. L 4 16 64,
b) %; %; 1. 3, 9, 27.
ol 12 47 11;16; 22.
d) 26; 18; 12; 8; 6; 6.
e) O llg; 2%; 3%; 4%.
f) 09h15; 10h00; 10h45; 11h30; 12h15; 13h00; 13h45.
g) 3,955; 4,055; 4,155; 4,.255; 4,355.
h) 2250 m; 2 km; 1750m; 1500m (or 1,5km); 1250 m; 1 km.

i)-3. -1, 1, 3, 5. 7. 9.

2a) Explain how you would find:

a) the number of sides on a given number of squares 4 x number of squares

b) the area of a square of any given side length Length x length (or Qf )

3) Three glasses can be poured from one litre of milk. How many glasses of milk can be
poured from a given number of litres? 3 x numbers of litres

4) One car needs five tyres including the spare. How many cars can be fitted with a given
number of tyres? Number of tyres divided by 5

5) Four people can sit around a square table like this one.:
a) How many people can sit around two tables set apart? 2 x 4 = 8 people

b) How many people can sit around 5 tables set apart? 5 x 4 = 20 people

¢) Describe in words how you would find the number of people that could sit at

any number of tables set apart. Number of people is 4 times
the number of tables

6) If two of the same tables are pushed together, then 6 people can sit around them

O @ 0@ @ 0 @
o © o 2 @ O
o © 0O © 0 0
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

a) Complete the mathematical table below to show how many people can sit around the given
number of tables pushed together.

Number of
Toblos 1 2 3 4 8 15
pumoer of 4 6 8 10 | 18 | 32
eople

b) Describe how you would find the number of people that could sit at any number of tables
pushed together.
Learners answers will vary. One correct answer is:
'twice the number of tables and add 2!

7. Look at the pattern in the shapes and in the numbers of degrees on each shape.

El RN <
S0 O 58

Shape 1 Shape 2 Shape 3 Shape 4 Shape 5
120° 90° 60° ~51°

a) Draw Shape 3 in the space above

b) Find the number of degrees shown by the arrow in Shape 3

60° °
c) How many degrees would the arrow show if there were a Shape 62 ~g = 45

d) How could you find the angle shown by the arrow in any shape in the same pattern?
360° +2 360°

shape number o number of sides

8. In this pattern, three matches form 1 triangle, five matches form 2 triangles.

/N N/ /NN

a) Draw and complete a table to show the number of matches needed to

form 1, 2, 3, 4, 20 and 50 triangles
Number of triangles 1 2 3 4 20 50
Number of matches 3 5 7 9 41 101
b) Describe how you would find the number of matches needed to form any number

of triangles in this way.
(Number of triangles x 2)+1 or 1+(2 x number of triangles)

Angle will be

¢) Draw aline graph to show the 10”
relationship between the number 9 ®
of triangles (horizontal axis) and 3 g
. . [
the number of matches (vertical axis). 57 ®
You can use the grid given here. % g .
3
£ 4
3 3—e
2
1
ol 1 2 3 4 5%
Number of Triangles
41
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Assessment Task 3

1. Work out:
a) How many days in oc weeks?
b) How many hours do you sleep in m days (If you sleep 8 hours each day)
¢) How many internal angles are there in t squares?
d) What is the surface area of a cube with edge length ac?
e) How many legs on: i) p chickens?
i) q cows?
iii) r snakes?
f) A taxi holds x people. How many people can fit into ¥ taxis?
g) How many cuts do you make to divide a sausage into x pieces?

h) How many quarters in k?

2. Look at the two flow diagrams below.

I. x—— 3 |—— +b |—— ¢

IT. x—— +b |— 3 — %

a) Put a circle around all the equations below that show Flow Diagram I

x x +5 (< + b)

3’=3+5 3=T Y = 3 3«:(x)+5+3

y=x+5:3 y=x+3+5 y=x=+(3+5) 3=53-C73
b) In Flow Diagram I: i) if > = 3, what is 3«? ii) If ¢ = -3, what is 2'?
¢) In Flow Diagram II: i) if > = 3, what is 3«? ii) If ¢ = -3, what is H’?
3. a) Draw a flow diagram to show Y- (2 + 3)2
b) If ¢ = 9, whatis 3«? c) If - 9, what is x?
42
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

To make a cube of edge length 1, you need one small cube
To make a cube of edge length 2, you need 8 small cubes

1

| —

a) How many small cubes are needed to make a cube of edge length 3?

b) Complete the table below to show the number of little cubes needed to build a large cube.

Edge length 1 2 3 4 5

Number of small cubes needed 1

¢) How would you find the number of small cubes needed to create a larger cube of any edge length?

d) On squared paper, draw a line graph 4
to show the relationship between the
edge length of a large cube " ' !
(horizontal axis) and the number of

little cubes you need to form a i i

the large cube (vertical axis).

You can use the grid given here. o :

L

Uk

NUMBER OF SMALL CUBES (needed to make up a large cube)

: |
LENGTH OF EDGE OF LARGE CUBE (counted in small cubes)

S 'd <° This work is licensed under the Creative Commons Attribution 3.0 Unported licence. e T
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Assessment Task 3
with answers and some of the working in bold

1. Work out:

a) How many days in xx weeks? 7> days

b) How many hours do you sleep in m days (If you sleep 8 hours each day)  8m hours

c¢) How many internal angles are there in t squares? 4t internal angles

d) What is the surface area of a cube with edge lenghth <?  Surface area is 6x?

e) How many legs on: i) pchickens? 2p legs
i) q cows? 4q legs
iii) r snakes? 0 (snakes have no legs!)

f) A taxi holds 3 people. How many people can fit into y taxis?  xy people
g) How many cuts do you make to divide a sausage into x pieces? -1 cuts

h) How many quarters in k? %

2. Look at the two flow diagrams below.

I. x—>| £3 — | +b ——y

IT. x— +5 —— 3 — %

a) Put a circle around all the equations below that show Flow Diagram I

=257 p=TY peorses

=x+5+3 =x+(3+5 - X
¢ $=x=0+9 ¢=5.3
b) In Flow Diagram I: i) if = 3, what is H'? ii) If ¢ = -3, what is 3«?
3 -
y'=?+5='|+5=6 3'=3+5=-l+5=4
c) In Flow Diagram II: i) if > = 3, what is H'? ii) If ¢ = -3, what is 3«?
= (3+5) _ 8 _ 92 = (3+35) _ 2
4 3 3 3 ¢ 3 3
3. a) Draw a flow diagram to show Y- (2 +3)2
x— | x2 | — +3 | — | dll squared | — Y
b) If o= 9, whatis H’? c) If Y- 9, what is X¢?
Y=[(2x9)] +3]° 9 = (2+3)’
2
= (21)? /9 = /(2x+3)
=441 '!3 = 2>¢+3
2x+3 =3 or 2>+3 =-3
2x =0 2x = -6
x=0 x =-3
44
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ASSESSING ALGEBRA IN THE

SENIOR PHASE:

A PRACTICAL GUIDE

4
To make a cube of edge length 1, you need one small cube
To make a cube of edge length 2, you need 8 small cubes
1
B e ——
-
a) How many small cubes are needed to make a cube of edge length 37 27 small cubes
b) Complete the table below to show the number of little cubes needed to build a large cube.
Edge length 1 2 3 4 5
Number of small cubes needed 1 8 27 64 125
¢) How would you find the number of small cubes needed to create a large cube
of any edge length? (Edge Iength)3 =x?
d) On squared paper, draw a line graph to !
Thiy
show the relationshop between the v ‘ l
. ! .
edge length of a large cube (horizontal axis) L ;
and the number of little cubes you need to | |
oy ' |
form a the large cube (vertical axis). .-:I :
i I '
. I i
a | H
i o
£ oo
o '
S I
2w |
£
% iy I I
2 ' |
@ i I
o, F 1
2
<.
50 !
E ey t
s !
= T ] . ) .I'. P
l1LENGTH' OF EDGJIE OF LARGE CUBE (counted in small cubes)
45
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Assessment Task 4

1. Here is a plastic cup.

Tts total height is 11cm
The rim of the cup is %cm high.

cm rim

N =

1lcm

When 3 cups are stacked inside each
other, they look like this.

i)  What is the total height of 7 cups stacked in the same way?

i) The total height of some cups stacked in this way is 17cm.
How many cups are there in the stack?

b) The same cups are stacked in the pattern shown here:

i)  Write an algebraic formula to find the
height of oc cups stacked in this way

i) Find the difference in height
between X cups stacked as shown in (a) and
2 cups stacked as shown in (b)

iii) Write an algebraic formula to calculate the height of > cups stacked in this way.

2. Here are two rough sketches of rectangles that have a perimeter of 36cm.

a) Draw another 10 different rectangles (including a square), all of which have | Perimeter:
a perimeter of 36cm. Use 17cm as the longest possible length of a side and | distance
Icm as the shortest possible length of one side around the
15cm edge of
17cm 9
a shape
lcm 3cm
46
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

b) Find the area of each of your rectangles.
c) Copy and complete the table below to show the relationship between the length of
one of the sides of each rectangle and its area.
ble 17 15
Area 17 45
d) Plot the points from your table on a graph to show the relationship between the length
of o in centimetres, and the area in cm?2. You can join these points because X can
have any real value (>ceR).
FE oo I Lol
TR REERESEEC ISR,
i " Tl
il SR REERT SRR SRR
Y TTooLoutiiooo T D
-
S Il
P S L
= R . ey
o 11 1 + 4 [ 1 =+
I o L T o T T |
e) Write a sentence to describe how the area of the rectangle changes as > changes.

3. This famous number pattern below is called the Fibonacci sequence.
To find the next number you add the previous two.

b)

c)

1 1 2 3 5 8 13

Find the next two numbers in the series.
Here are more Fibonacci numbers. Find the missing two.
89 144 233 377 ___

Use the same rule as the one for the Fibonacci series to find the missing numbers
in the following serries.

iy 217 4,05; 6,22;
i) ___  155000; 2% million;
i) —— 3¢ x+Y: 2x+y:
iv) 4x23«; 6x23:

vy — B; -2; 3, —

Saide
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

Assessment Task 4
with answers and some of the working in bold

1. Here is a plastic cup.

Tts total height is 11cm
The rim of the cup is %cm high.

N =

cm rim

1lcm

When 3 cups are stacked inside each
other, they look like this.

i)  What is the fotal height of 7 cups stacked in the same way?

105 + (7 x3) => 103 + 33 = 14em or 11 + (6 x3) =11 + 3 =14cm
i) The total height of some cups stacked in this way is 17cm.

How many cups are there in the stack?

13 cups

iii) Write an algebraic formula to calculate the height of > cups stacked in this way.
1 -1 x-1
g'= 'IOE+;:)C or 11 +(Tcm
b) The same cups are stacked in the pattern shown here:

i)  Write an algebraic formula to find the
height of oc cups stacked in this way

11
i) Find the difference in height

between >c cups stacked as shown in (a) and
2 cups stacked as shown in (b)

11X - (105 + 3X)

2. Here are two rough sketches of rectangles that have a perimeter of 36cm.

a) Draw another 10 different rectangles (including a square), all of which have | Perimeter:
a perimeter of 36¢cm. Use 17cm as the longest possible length of a side and | distance

1cm as the shortest possible length of one side. around the
15cm edge of
17cm
a shape
lem 3cm

There are 17 possible rectangles altogether. We have not drawn them here, but their
dimensions are shown in the table. Learners will have chosen 10 from this set,

but we have shown them dll so as to include whichever any learner chooses. They

do not have to show both sides - but we have done so to provide the range of answers
possible in 2¢. All learners should include the rectangle of sides 9 x 9 cm, as this will
give the square asked for in the question.
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ASSESSING ALGEBRA IN THE SENIOR PHASE: A PRACTICAL GUIDE

b) Find the area of each of your rectangles.

c) Copy and complete the table below to show the relationship between the length of
one of the sides of each rectangle and its area.

g 1 2 3 4 5 6|7 8 9 10 11/12/13/14 15 16 17
X 17 116/ 15/14/13/12 11|10/ 9 8 7 |6 5 4 3 2 |1
Area 17 13245 /56|65 |72 77 (80 81|80|77 |72 65 56 45 32 |17

d) Plot the points from your table on a graph to show the relationship between the length
of X in centimetres, and the area in cm?2. You can join these points because > can
have any real value (>c€R).

e) Werite a sentence to describe how the area of the rectangle changes as ¢ changes.

As X increases from 1 to 9, area increases. As X increases for X > 9,
the area decreases.

3. This famous number pattern below is called the Fibonacci sequence.
To find the next number you add the previous two.

1 1 2 3 5 8

a) Find the next two numbers in the series.

13

21 34

b) Here are more Fibonacci numbers. Find the missing two.

55 89 144 233 377 610

c) Use the same rule as the one for the Fibonacci series to find the missing numbers
in the following serries.

i)
i) 2345000; 155 000; 23 million; 2 655 000
i)y
iv) 2x’y: 4x’y: 6x’y: 10X’y

1,88; 2,17; 4,05; 6,22: 10,27

X X+Y s 2x+3: 3x+23'

v) -7; 5. -2; 3, 1
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