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Foreword from the Minister of Basic Education

It is my pleasure to present this set of materials to be part of the
range of resources made available for our teachers to improve
the quality of their teaching. Since 2011, the Department of Basic
Education (DBE) has been conducting the Annual National
Assessment (ANA) on Grades 1-6 and 9 learners in Language
and Mathematics.

The diagnostic reports produced after the administration of the
ANA point to areas where individual teachers need specific support in terms of effective
methods of facilitating learning. One of these areas is the utilisation of assessment data

in a manner which willinform improved teaching.

This set of materials has therefore been developed to build the capacity of teachers to
analyse the ANA and other tests in order to identify typical errors made by learners and
thereafter select appropriate teaching strategies to correct these errors and improve the
teaching of Mathematics. The materials give precise and useful guidelines, with
regards to accurate identification of the challenging content and conceptual areas
shown through the errors as well as using these errors to create opportunities for

learners to improve their mathematical abilities.

| wish to express my sincere gratitude to our partners, the United Nations International
Children's Emergency Fund (UNICEF) and JET Education Services for their invaluable

contribution in making this resource available.

| am confident that teachers will find the materials useful and that this intervention will
make a meaningful contribution to their teaching and professional development.

%@A—ﬁ*"u\&%

MRS ANGIE MOTSHEKGA, MP
MINISTER OF BASIC EDUCATION
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General sections

Introduction

All South African learners in Grades 1 to 6 and 9 annually write the Annual National
Assessments, which have become known colloquially as ‘the ANAs'. The Department of
Basic Education's diagnostic reports on the ANA results identified a need to strengthen
the formative use of assessment data to support teaching. This resource book has been
created to meet this need.

The material presented here focuses on mathematics topics covered in both the 2013
and 2014 ANAs and deals with the errors made by learners as shown in their responses
to the ANA questions. In addition to highlighting learners' misconceptions, analysis of
the learners' responses also reveals the correct understanding of the topics tested.

Following the error analysis of responses in the ANAs, teaching strategies to address
these mistakes and misconceptions are presented. Both the error analysis and the
teaching strategies in this resource book can be applied to other assessment questions
thattest the same topic, or used in the normal course of teaching the topic.

The materials presented here are, however, not meant to be exhaustive in terms of
content covered in the mathematics curriculum, but are rather a living and growing
resource that can be added to in response to future ANAs. Teachers are encouraged to
add their own examples of learners' responses to assessment questions as well as to

the teaching strategies which address the misconceptions noted in the learners'

responses.

The following section of this book explains the concept of error analysis and how to
conduct an analysis of learner's responses in an assessment or test. Next, guidelines on
how to use these materials in conjunction with error analysis are presented. Finally,
actual error analysis of learners' responses in the ANAs and ideas for teaching
strategies to address the identified errors and misconceptions are presented per topic.




What is error analysis?
The formative use of assessment data to support teaching can be achieved by what

researchers call “error analysis”.

Error analysis, also referred to as error pattern analysis, is a multifaceted activity
involving the study of errors in learners' work with a view to finding explanations for
learners' reasoning errors.

It is important to note that not all errors are reasoning faults; some are simply careless
errors which educational researchers have termed “slips”. Slips can easily be corrected
if the faulty process is pointed out to the learner. Slips are random errors that learners
may make (e.g. reversing a number) and do not indicate systematic misconceptions or
conceptual problems.

Error analysis is concerned with identifying and addressing the common errors (or
'bugs') which learners make due to their lack of conceptual or procedural understanding.
These types of mathematical errors occur when the learner believes that what has been
done is correct — showing that the learner's reasoning is faulty. Researchers have
termed these errors systematic and persistent errors. Unless the misconceptions that
cause the learners to make these errors are corrected, learners will repeat them over
and over again and not be aware that they are using incorrect procedures to solve
problems. These systematic errors can be said to be the result of the use of algorithms
that lead to incorrect answers or the use of procedures that have not been fully
understood.

Error analysis is important as it does not just mean analysing learners' steps in finding
the solutions to a problem, but also involves finding the best ways to remediate the
misconceptions the analysis shows. Rectifying learners' misconceptions enables
teachers to make sure that learners can move on to the next step in the curriculum with a

sound base.

Many writers on education have pointed out that the ability of teachers to understand
and remediate common learner errors and misconceptions is an important part of what
teachers should know, that is, of the pedagogical content knowledge that teachers
should have. In order to conduct error analysis efficiently, teachers need to have a good
knowledge of mathematical content, a good grasp of their learners' levels of
mathematical understanding and a well-grounded understanding of the learner and how

alearnerlearns.

Shulman (1986)' was a writer who developed a theory of teacher knowledge. He

'Shulman, L.S. 1986. Those who understand: Knowledge growth in
teaching. Educational Researcher, 15(2):4—14.



included teachers' knowledge of learners' levels of understanding as an important part
of teacher knowledge and explained that this knowledge helps teachers to become
aware of the process of learning mathematics as well as to understand the mathematical
concepts that learners struggle to grasp. Other authors describe how error analysis and
efforts to understand learners' levels of mathematical understanding build teacher's own
knowledge of the underlying cognitive processes involved.

In conclusion, error analysis is a valuable activity that helps teachers to understand
some of the thinking of their learners. Understanding the way learners think can assist
teachers to adjust their teaching strategies and classroom and assessment practices

and may ultimately lead to improvementin learner achievement.

How to analyse your learners’ responses to assessment
questions?

This section contains a fictional ten-question test which is used to illustrate how to
design and use an assessment grid to analyse your class's results in a test or
assessment. This is done in a step-by-step fashion.

The assessment grid, as the example given shows, reflects:
» The contentaddressed in each question;
» The question number;
* The marks allocated;
* The total of correct answers for each learner;
» The percentage each learner achieved;
* Thelearners'names; and

» The average score per question.



Step 1: Drawing up an assessment grid
» The first step in drawing up the grid is to identify the content addressed in each
question in the assessment. The descriptions of this content make up the first
heading row of the grid. It helps to be as specific as possible when identifying the
content or skill being tested, as in the descriptions in blue in the example.
* You also need to record the marks (see red) allocated for each question and the total
possible marks for the test (see green).
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Step 2: Recording the results of each learner
In the next step you have to record the results per learner per question.
* First list all the learners in your class. We have 5 learners in our fictional class (see
red).
» We have recorded the mark each learner got for each question (see blue).
» We also recorded the total marks each learner got (see green) and each learner's
percentage (see pink).
* You mightwantto an additional column for the level code.

» Looking at the grid you will start to notice individual differences, e.g. learners that got
the same total mark (see purple) did not get the same questions right or wrong.

* Also, you can identify which learners are doing well and which need additional
support, e.g. Rosi and Lizzy are doing well, but Themba needs additional support.

Content e < 2 |s o
addressedin |3c|2 | § | & 88| & E 1l Ble
question HEIEEEARRERR: g s S| 5|8
Solcs| 2| sl |82 | % |C 5| ol &
sslggl g ||| 3| S| e |8 2| =9
go|s°| 3 | E|E|E|l&|E|s 8|83
SElE e |27 |88 |<|1§q5|R |
£ ® < = B
%) L a |» (=)
Question 112|3]als 718 9|10
number
Mark 3 2 2 4 5 4 1 2 6 1130 %
Learners’
name
Rosi Thladi 2 1 2 2 3 3 1 1 4 1120
Themba 111l 1lofl2)2]1l0]2]0]10
Hlambelo
Luneta sl2l2l1ls5|2l0lo]lofo]is
Petersen
Johan De Wit 1 2 1 1 2 2 1 1 3 1 15
LizzyGregory | 3 | 2 |1 2| 2] 4 | 3 1 21 4 1124
Average per
question




Step 3: Working out the class average
The third step is to work out and record the class average for each question.
 To calculate your class average, add up all the learners' averages and then divide by
the number of learners in the class, e.g, Class average =67 +33 + 50+ 50 + 83 (see
pink) = 5learnersin class x 100 =57%
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Step 4: Working out the class average per question

In this step you want to determine the average your class got for each question. This will
allow you to see the areas your learners are doing well in and the areas in which they
need additional support.

* First work out the maximum possible marks the class could get for each question by
multiplying the marks allocated to the question by the number of learners in the class,
e.g., question 1 counts out of 3 marks, so the maximum possible total for the class
would be 3 marks x 5 learners =15 marks.

* Now add up all the learners' marks for question 1 (see red) to get the total marks
achieved by the class for question 1,i.e.2+1+3+1+3=10.

» To determine the class average for question 1 (see blue) divide the total marks
achieved by the maximum possible marks and multiply the answer by 100,
i.e.10+15x100=67% (seeblue).
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» Once you have done the same for all the questions, note which questions your class
did well in (e.g. questions 2, 3 and 7) and which they did not do so well in (i.e.
questions 8 and 9).

 Trytoidentify why this might be the case.



* Have you, forexample, not spent enough time on these content areas?
» Dolearners have a specific misunderstanding or misconception of this content area?
» Orare learners maybe making careless mistakes?

Step 5: Determine what learners should know to answer a specific
question correctly
Let's consider what learners need to know to, for example, calculate the surface area of
atriangular prism (question 9 in our fictional test). Learners should be able to:

» Deconstruct the prisminto its net;

» Calculate the area of 2-D shapes, for example, triangles and rectangles;

» Write down the formulae for calculating the surface area of prisms;

 Substitute correctly within the formulae for calculating the surface area of prisms and

cylinders.

You will note some of the content a learner needs to know in order to solve the problem
correctly might have been covered in previous grades.

Step 6: Identify the typical errors learners make
Look at a selection of learners' responses and identify the typical errors they make. For
example for question 9, you might note that learners:
» Neglected to calculate all the surface areas of the prism;
« Calculated the surface area of a specific face incorrectly; or
 Calculated all the surface areas of the prism correctly, but then added them
incorrectly.

* Itis useful here to have a discussion with specific learners or with the class to identify
the reasoning learners used to solve the problem. By asking a learner to talk you
through the process he/she followed to solve the problem, you could identify where

the learner's logic went wrong or if the learner just made a careless calculation error.

Step 7: Determine appropriate teaching strategies to address learner
errors and misconceptions
Once you have determined the reasoning or calculation errors learners made in a

particular topic, you need to take steps to address these misconceptions or errors.



How to use these materials
The main section of this resource is organised according to topic in the following way:

The topic and question used in the ANAto test it;

The knowledge and skills required to answer the question and where the topic is
located in the CAPS;

Examples of learners' responses showing full, partial or no understanding of the
question;

Statistics showing the percentage of learners countrywide that answered the
question correctly;

Reasons the learners may have found it difficult to answer the question correctly;
Teaching strategies to rectify the misconceptions that caused the errors; and (in
some instances)

Additional examples of how to test the topic.

To use the material

1.

3.

First determine which topic your class is experiencing difficulties with, then refer to
the topicin the resource book.

Take note of what learners need to know to answer the question correctly and where
the topicis foundinthe CAPS.

You should reflect critically on your teaching practice and the learners' knowledge
with regard to the content and skills needed to answer the question. Forinstance, ask
yourself:

° Has sufficienttime been spenton the required content and skills?

° Have learners had sufficient time and practice to master the requisite skills?

You might need to revise the content and skills needed for a particular topic before
attempting to remediate the learners' performance.

The content or skills might have been taughtin a previous grade, but it is essential to
make sure the learners have a solid foundation on which to build conceptual
understanding of new topics.

Secondly, establish what kinds of slips and errors your learners make by either:
Looking at their answers to the ANA question (remember, you could give the learners
the question in class to solve as part of class work); or

Looking at their answers to similar questions found in textbooks or class exercises.
You can refer to the examples of typical learner responses to assist you.

Take note of the statistics that follow the examples of learner responses.
The statistics will give you an indication of how difficult the questions should be for
your class.



* If your class is doing better than the national sample, then it means you have started
to lay a solid foundation and should continue your systematic teaching of the topic.

4. Lastly, look at and use the recommended teaching strategies to remedy the learners'
errors and misconceptions as shown by the error analysis.
» The teaching strategies are linked to the particular errors and misconceptions shown
in this book — you may identify others made by your own learners.
» The strategies are not meant as an exhaustive list of teaching strategies or exercises
to do with learners on a specific topic, but as a starting point for remediation.
* You will need to supplement the teaching strategies with your own ideas.

Note: Remember to teach all the topics specified in the CAPS, not just the ones
featured in this resource.

Happy teaching!

Extrareading on error analysis
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to aid you in your teaching, the following articles and books are suggested reading.

Allsopp, D.H., Kuger, M.H. & Lovitt, L.H. (2007). Teaching mathematics meaningfully:
Solutions for reaching struggling learners. Baltimore: Paul H. Brooks.

Ashlock, R.B. (2006). Error patterns in computation: Using error patterns to improve

instruction. 9" edition. New Jersey: Pearson.

Franke, M.L. & Kazemi, E. (2001). Learning to teach mathematics: Focus on student
thinking. Theory into Practice, 40(2):102—-109.

Herholdt, R & Sapire, I. (2014). An error analysis in early grades mathematics — A
learning opportunity? South African Journal of Childhood Education, 4(1), 42-60.

Hill, H.C., Ball, D.L. & Schilling, S.C. (2008). Unpacking pedagogical content
knowledge: Conceptualizing and measuring teachers' topic-specific knowledge of
students. Journal of Research in Mathematics Education, 39(4):372—400.

Ketterlin-Geller, L.R. & Yovanoff, P. (2009). Diagnostic assessments in mathematics to
support instructional decision making. Practical Assessment, Research &



Evaluation, 14(16). Retrieved from http://pareonline.net/getvn.asp?v=14&n=16
(accessed on 19 April 2014).

McGuire, P. (2013). Using online error analysis items to support pre-service teachers'
pedagogical content knowledge in mathematics. Contemporary Issues in
Technology and Teacher Education, 13(3). Retrieved from
http://www.citejournal.org/vol13/iss3/mathematics/article1.cfm (accessed on 19
April 2014).

Nesher, P. (1987). Towards an instructional theory: The role of students'
misconceptions. Forthe Learning of Mathematics, 7(3):33-39.

Olivier, A. (1996). Handling pupils' misconceptions. Pythagoras, 21:10-19.

Radatz, H. 1979. Error analysis in mathematics education. Journal for Research in
Mathematics Education, 10(3):163—-172.

Riccomini, P.J. (2005). Identification and remediation of systematic error patterns in
subtraction. Learning Disability Quarterly, 28(3):233—-242.

Russell, M. & Masters, J. (2009). Formative diagnostic assessment in algebra and
geometry. Paper presented at the annual meeting of the American Education
Research Association. San Diego, California.

Sapire, |., Shalem, Y., & Reed, Y. (2013). Assessment for Learning. Johannesburg:
University of Witwatersrand and Saide.

Shalem, Y., Sapire, I., & Sorto, M.A. (2014). Teachers’ explanations of learners’
errors in standardised mathematics assessments. Pythagoras, 35(1), Art. #254,
11 pages. http://dx.doi.org/10.4102/pythagoras.v35i1.254

Shulman, L.S. (1986). Those who understand: Knowledge growth in teaching.
Educational Researcher, 15(2):4—14.

Sousa, D.A. (2008). How the brain learns mathematics. California: Corwin Press.
Yang, C.W., Sherman, H. & Murdick, N. (2011). Error pattern analysis of elementary

school-aged students with limited English proficiency. Investigations in
Mathematics Learning, 4(1):50-67.






Number names and symbols

ANA 2013 Grade 3 Mathematics Items 11 and 12

11. Write the number name for 448.

12.  Write the number sgmbo| for three hundred and sixtg.

What should alearner know to answer these questions correctly?
Learners should be able to:
» Write the number name for a given three digit number;
* Read anumber name and represent the numberin numerical form;
» Show an understanding of place value and correctly identify the value of given numbers.

Where is this topic located in the curriculum? Grade 3 Term1-3
Contentarea: Numbers, Operations and Relationships.
Topic: Represent whole numbers.
Concepts and skills:
e Number symbols and number names.

Item 11
« ldentify, recognise and read number symbols 0 - 500;
e Write number names 0 - 500.

Item 12
« ldentify, recognise and read number names 0 - 500;
e Write number symbols 0 - 500.

Item 11
- If the learner recognised the value of each digit correctly and wrote the answer 'four hundred and
sixty eight' (Correct spelling is not necessary for evidence of full understanding).

Using learner’s responses to inform the teaching of mathematics _



Item 12
« If the learner was able to read and understand the given number name and write the number
symbol 360: this shows the learner understands the value of the digits and recognises that there
are noones in this number.

Item 11
* Ifthe learner wrote the answer below:
° The learner correctly identified the hundreds and the tens, but mistakenly referred to the 8 ones
as eighty.
° This may have been as a result of carelessness where the learner had just written 'sixty’ and so
continued in the same way, converting the ones into tens without intending to.

1. Write the number name for 448.

Item 12
« Ifthe learner gave the answer 368:
° This shows correct identification of the 300 and the 60.
° Theincorrectinclusion of the 8 may have been a result of carelessness.
° The previous item referred to the number 468, so it is possible that the learner made an error in
including the 8 ones as a carry-over from the previous question.

12 Write the number symbol for three hundred and sixty.
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Item 11
« Ifthe learner wrote nothing or a number name that did not have any relation to the given number.

Item12
 In the example below, the learner wrote '66' as the answer: this shows no understanding as the
number symbol required for the answer was a three digit, not a two digit number.
» Whilst this learner did correctly read the word 'sixty', the learner did not recognise the three
hundred.

- Using learner’s responses to inform the teaching of mathematics



 Inaddition, the learnerincorrectly included six ones.
» This suggests that the learner has no real understanding of the value of the given numbers and is
unable to correctly read a number name and write itas a number symbol.

12 Write the number symbol for three hundred and sixty.

Item 11
69% of learners answered the question correctly.

Item12
48% of learners answered the question correctly.

Item 11
This item may have been difficult for learners as the writing of number names in many African
languages involves numerous words which can be confusing.

Item12

This item may have been made more difficult for learners as the hundreds in Iltems 11 and 12 differed
by only one and there were the same number of tens in both items. This may have resulted in an
increased number of careless errors.

Teaching strategies
Reading number names
» Askthe learners to work in pairs or groups of four.
» Provide learners with place value cards (see printables initem 1, p36).
» Explain to the learners that you will write a number name on the board and they must then find the
corresponding numbers to build up the number symbol with their cut up place value cards.
» Write the number name 'one hundred and twenty-four' on the board.
° Askthe learners to read the number outloud.
° Encourage the learners to listen to the number as they read it and to identify the value of each
number as they say the words.
° Learners discuss the number symbol in their groups/pairs and then select the correct number
symbol cards to make up the number.

Using learner’s responses to inform the teaching of mathematics _



° Ask the learners to stack the place value cards to show the number '124" as it is written on the
board.

° Asklearnerstoread the numberaloud.

° Then ask learners to separate the place value cards so that they lie in a straight row, beginning
with the 100 card.
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° Say to the learners, “What can you tell me about the cards you have chosen?” The learners

should respond with a variety of answers.
° Encourage learners to verbalise that each card represents the value of one of the digits in the

number symbol'124'.

Reading number symbols
» Askthe learners to work in pairs or groups.
* Provide learners with number name cards (see printables).
» Explain to the learners that you will write a number symbol on the board and they must then find the
corresponding words to make up the number name with their cut up number name cards.
» Write the number symbol '257' on the board.
° Askthelearners to read the number aloud.
° Encourage the learners to listen to the number as they read it and to identify the value of each
number as they say the words.
° Learners discuss the number symbol in their groups/pairs and then select the correct number
name cards to make up the numbername.

two hundred fif tﬂ seven

° Ask the learners “Why did you choose these cards to make up the number name?” Learners
should respond with a variety of answers.
° Encourage learners to realise that the '2' represents two hundred, the '5' represents fifty, and the

- Using learner’s responses to inform the teaching of mathematics



'7'is seven ones.
° Anenlarged copy of the number name cards can be displayed on the wall for future reference.

Hundreds, tens and ones cards
» Askthelearners to work on white boards or scrap paper.
» Ask three learners to come to the front of the classroom and give each a 'hundreds’, 'tens' or 'ones'
flashcard to hold (see printables).
° Ask the learner holding the 'hundreds' card to call out a number. The learner could call out '3', for
example.
° Ask the learner holding the 'tens’ card to call out a number. The learner could call out '9', for
example.
° Ask the learner holding the 'ones' card to call out a number. The learner could call out 7', for
example.
° The learners seated at their desks must then use these numbers to write the number name and
the number symbol, for example 'three hundred and ninety-seven'and '397".
° Ask the three learners with the flashcards to go back to their desks and ask another three learners
to come to hold the flashcards.
° Repeat the above steps, asking the learners with the flashcards to call out different numbers so
that the class has multiple opportunities to write out different numbers.

Other examples of how number names and symbols can be
tested

ANA 2014 Grade 3 Mathematics Item 11

. Write down the number SHmbo| for three hundred and thirtl:j-six.

ANA 2014 Grade 3 Mathematics Item 12

12. Write down the number name for [65.

Using learner’s responses to inform the teaching of mathematics _



Printable: Number name cards

one hundred ten eleven one
two hundred twentﬂ twelve two
three hundred thir‘tg thirteen | three
four hundred ﬁ)r‘tH fourteen | four
five hundred | fift t’H fifteen five
six_hundred sixtH sixteen SiX
seven hundred seventy | seventeen | seven
eight hundred eightg eighteen eight
nine hundred ninetg nineteen nine

- Using learner’s responses to inform the teaching of mathematics




Printable: Place value flash cards

hundreds
Lens
ones

Using learner’s responses to inform the teaching of mathematics



Number concept: ordinal numbers

ANA 2013 Grade 3 Mathematics Item 27

27. Fill in the missing ordinal numbers on the number line

A
v

What should alearner know to answer this question correctly?
Learners should be able to:
* Read the question with understanding;
Understand the abbreviation of 20th (twentieth) and 25th (twenty fifth);
» Have knowledge and understanding of the abbreviations to use for all numbers between 20th and
25th;

Understand basic mathematical vocabulary such as: cardinal numbers, ordinal numbers;

Understand and determine the position of a number.

Where is this topic located in the curriculum? Grade 3 Term 3
Contentarea: Numbers, Operations and Relationships.
Topic: Describe, compare and order numbers.
Concepts and skills:
* Use ordinal numbers to show order, place and position;
» Use, read and write ordinal numbers, including the abbreviated form, from 1stup to 31st.

If the learner knew and wrote the ordinal numbers 21st, 22nd, 23rd and 24th with the correct
abbreviation in his/her home language: this shows the learner knows and understands the correct

order and position of numbers.

2L Fill in the rnissing ordinal numbers on the number line.
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- Using learner’s responses to inform the teaching of mathematics



If the learner wrote the correct cardinal numbers but not the ordinal numbers:

« In the example that follows the first number in the answer is incorrect; the following numbers do
form the correct sequence of counting numbers from 21, but the learner did not give the ordinal
numbers as required by the question.

« |fthe learner wrote down ordinal numbers, but the incorrect ordinal numbers, he or she realised that
the question required ordinal numbers, but did not give the right ones.

27 Tlatsa mabalatatelano a sii|wen9.
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If the learner wrote down the incorrect cardinal numbers on the number line.

21 Tlatsa mabalat.atelano a siilweng.

e 2

N

O J . Z 5 ¢
ya bo 20 Cf ya bo

e
-}
e

49% of learners answered the question correctly.

» Learners may not be completely familiar with the abbreviations of ordinal numbers as required;
* Leaners may notunderstand what ordinal numbers are;
» Learners may not understand the difference between cardinal and ordinal numbers.

Teaching strategies
Comparing and ordering ordinal numbers from 1*to 10"
» The teaching of ordinal numbers involves a lot of mathematical vocabulary that learners need to
understand in order to fully understand the concept.
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* Once learners have learned cardinal numbers, you will have to introduce ordinal numbers.

» The teaching of ordinal numbers should not directly follow after the teaching of cardinal numbers
because learners need a lot of practice with cardinal numbers before being introduced to ordinal
numbers.

« If learners have had enough practice with cardinal numbers, the teaching of ordinal numbers
should be fun and easy.

» Since ordinal numbers have nothing to do with amount but rather relate to position, do not
start off by using numbers; instead use images of other types of items and words.

Activity 1
Simulate arace on the board.
* Draw a chart like this on the board:

TP EE

first | second | third | fourth | fifth sixth |[seventh eighth ninth tenth

° Referring to the chart, discuss with your learners the positions of each item by saying, forexample
“The house is first and the hat is second.”

° Begin with justa few words orimages on the board and work your way up to give learners practice
using the first ten ordinal numbers.

° Introduce the words first’and ‘ast’,since these are position related vocabulary words.

° For example: The ‘ball is last’ and the ‘house is first’

° Positional vocabulary that learners should also be familiar with includes: before, after, between,
nextto, onthe right, on the left.

* Once learners understand the meaning of these words, you can use the number and ordinal name
flashcards to practice pronunciation of ordinal numbers.

|st, 3r‘d Sth 7th qth
2nc| Ath 6th 8th | Oth

first third fifth |seventh| ninth

second | fourth sixth eighth tenth

» Ensure that the ordinal numbers from first to tenth are revised before proceeding to higher ordinal
numbers.

* A lot of practical exercise is needed for learners to master ordinal numbers, as understanding
ordinal numbers is based on language development.
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Activity 2
» Asktenlearners to stand nextto each other.
° Ask the third child to step forward. Discuss how learners would work out who is the third child.
° Continue until learners understand the positions of first to tenth.
° Also ask which learneris firstand which learner is last.

» Following this activity learners can be prompted to write sentences about themselves such as
I am the first child in my qui|3.

* You can also ask learners to discuss what they do on a daily basis by asking questions such as:
° “What's the first thing you do in the morning?”
° “What's the first thing you do after school?”

Activity 3
» Make a setof ordinal number and picture cards (see printables).

|s+, 2nd 3r~d Ath 5t,ln 6th 7t,h 8th qth | Oth
first | second | third | fourth | fifth sixth [seventh eighth ninth tenth

* Learners can use the ordinal number cards to play games to practice the words relating to ordinal
numbers.

Recommended games:
Snap
» Asklearnerstoworkin pairs.
» Make sure that the ordinal number names and ordinal abbreviations are cut up and shuffled, and
that you have a set of cards for each pair.
* One learner in each pair deals out the pack of shuffled cards so that each learner has an equal
number of cards.
» Thelearners hold their cards face down so that they cannot see what s written on them.
* Onelearnerthen places his/her top card face up on the desk.
» The otherlearner follows by placing his/her top card face up on top of the first card.
» As soon as two consecutive cards are a match (for example: 'third' and '3rd') the learners must say
“snap” as quickly as possible.
» Thelearner who says “snap” first collects all the face up cards off the desk and adds them to his/her

pack.
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The learner with all cards at the end wins the game.

Memory game

Ask learners to work in groups of four.

Make two copies of the printable for each group playing the game.

Use one copy as a key for the learners to refer to during the game (do not cutitup).

Cut up the other copy so that the pictures, ordinal number names and ordinal abbreviations can be
shuffled.

One learner lays out all the cards face down on the desk in a random arrangement.

Each learnerin the group is then given an opportunity to turn over 3 cards, in an attempt to create a
matching set of three cards. For example: The hat, 5" and fifth.

Learners can refer to the key to ensure they have the matching cards.

When a matching set of three is found, the learner may remove the cards from those laid out on the
desk and have another turn.

If the three cards that are turned over do not match, then all three of the cards must be placed face
down on the desk again, in the same place as before (even if two of the three cards do match).
Learners keep taking turns to turn over the cards until all the matching sets have been found.

The learner with the most matching sets at the end wins the game.

Comparing and ordering ordinal numbers from 1*to 31*

Once learners understand ordinal numbers from first to tenth, explain how we write ordinal
numbers.

Make sure that learners know that, except for 'eleventh’, 'twelfth', and 'thirteenth’, numbers ending
with'one', 'two', or 'three' are irregular and should be said 'first', 'second’, and 'third'respectively.

As with cardinal numbers, learners may confuse words such as 'thirteenth' and 'thirtieth’, so these
may require a lot of practice.

Grade 3 learners should know ordinal numbers from firstup to thirty-first (see printables).

Teaching ordinal numbers using a number line

Once learners understand that ordinal numbers have nothing to do with amount, but rather
show the position of a number you can introduce number lines to consolidate the learners’
understanding of ordinal numbers.

Learners should practice writing ordinal number names and abbreviations correctly.
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 Discuss the position of the items on the number line by asking questions such as:

° The rocketis? Answer: Firstor 1°.
° The hatis? Answer: Fourth or4".

° The cake is? Answer: Tenth or 10".

Activity 4

» Explainto learners how to use the number line to fill in the missing ordinal numbers.

1. Fillinthe missing ordinal numbers.

<

0 | 2 3 A
|st 2nd _ _

2.  Fillinthe missing ordinal numbers:

| Ith

d

14 15 16
VA _ _

3. Fillinthe missing ordinal numbers:

P

18
|8th

v

20

il I I
25 26 27

25+ —

» Use the written number line activity to consolidate (see printables).

Teaching ordinal numbers using a calendar

I
28

29

v

30
30th

» The weather chart is a very valuable resource in the Foundation Phase class for teaching and

consolidating ordinal numbers on a daily basis (Use a current weather chart in your class. The one

below is given as an example).

» Lessons like this can consolidate calendar vocabulary as well as ordinal number concept.
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o Weather chart: Jcmuor‘a 20|A

Sundqa

Mondaﬂ

TueSdGH

Wednesclold

ThUPSdGH

Fr*idqﬂ

Soturdcy

S

2

5

i

3 | &

| &

& | e

3 | e

o

3
3

| 3| €

(@)

N

D

'

36| DF
7 O,

25 D

L&

$E,

Repeat the days of the week: Sunday, Monday, Tuesday, Wednesday, Thursday, Friday and

Saturday.

Repeatthe weather chart vocabulary: sunny, cloudy, partly cloudy, and rainy.
Use the calendar toindicate the days of the week, the date and discuss the weather of the day;

Letalearner place the correct weather symbol on the calendar.

Examples of questions to be asked based on the calendar:
° Which dayisittoday? Monday.

° Whatis the date today? Itis the 21*

° Which day was it yesterday? Sunday.

° Whatwas the date yesterday? It was the 20™
The weather chart should be used daily to consolidate ordinal numbers in an informal manner.
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Printable: Ordinal number name, abbreviation and picture cards

Ne —C
S | 42 5 +C)
0 | S S| 6
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_C
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~| S o~ | .C

C|9 C

_C

-
7| .E f_"c')
o | C o0 | "o

+ 'O

_C

-

c (@) >
C\lg ~| 2

Z &

D ” <

) Y/ < | P
o C )7 | X

G- n
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Printable: Ordinal numbers to thirty-first

| st first

2 2nd second

3 3rd third

L Lth forth

5 5th fifth

6 bth sixth

] Tth seventh

8 8th eighth

9 th ninth

10 |Oth tenth

|l l1th eleventh

12 |2th twelfth

13 I3th thirteenth
VA |[th fourteenth
15 I5th fifteenth
16 |6th sixteenth

'] I'Tth seventeenth
18 18th eighteenth
19 19th nineteenth
20 20th twentieth
21 2lst twentﬂ-'rir‘st
22 22nd twentﬁ-seccnd
23 23rd twenty-third
2L 2[th twentﬂ-ﬂ:ur‘th
25 25t h t,went,ﬂ-f‘ ifth
26 26th twentﬂ-sixth
21 27th twentg-seventh
28 28th twentg—eighth
29 29th twenty-ninth
30 30th thirtieth

3| 3lst, tl‘\ir“bﬂ-ﬂr‘s‘b
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Printable: Ordinal numbers

Position of numbers: Fill in the ordinal numbers:

Answer the questions:

The 'Fr‘og is

The red hat is

The cake is

The badllis

The house is

What Picture is fourth in the row?

What Picture is between the seventh and the ninth Pictures?
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Place value

ANA 2013 Grade 3 Mathematics ltems2and 13

2. Break down the number ASq

A 80+900+/
B /00+80+9
C 90+ /0 +80

D 800+90+ 40

|3. Write the value of the underlined digit in the number 154

What should alearner know to answer these questions correctly?
Learners should be able to:
Item 2
» Understand the concept of place value and be able to determine the hundreds, tens and ones of a
given number;
e Break down a numberinto its composite parts and identify what each digit represents.

Item13
» Understand the concept of place value and be able to correctly identify and state the hundreds, tens
and ones of a given number.

Where is this topic located in the curriculum? Grade 3 Term 3
Contentarea: Numbers, Operations and Relationships.
Topic: Place value.
Concepts and skills:
» Recognise the place value of numbers to 750.
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Item 2
* Know what each digit represents;
e Decompose three-digit numbers up to 750 into multiples of hundreds, tens and ones/units.

Item13
« Identify and state the value of each digit.

Item 2
« Ifthe learner gave the answer B (400 + 80 + 9);
» This shows the learner's ability to break down a numberinto hundreds, tens and ones/units.

Item13
« Ifthe learner correctly identified the 7 in the number 754 as representing 700.

Item 2
« Ifthe learner selected answer A (80 + 900 + 4);
e Thelearner correctly identified the 8 in the number 489 as representing 80;
» However, the learner was unable to correctly identify the hundreds and the units in the number.

Item13
« Ifthe learner correctly identified the 7 as being in the hundreds, but struggled to state this clearly;
» This shows that whilst an understanding of the value of the digit 7 is evident, the correct method of
stating this number ('seven hundred'/'700'/ 7H/ 7 hundred) is under-developed.

13. Write the value of the underlined digit in the number 754.
_,rff-’ vy OO

* Inthe example below the learner decomposed the number 754 into 700 + 50 + 40 = 90.

» This shows partial understanding as the 7 was correctly identified as representing 700, although
the 4 was incorrectly identified as a ten.

* The learner added the three numbers (700 + 50 + 40) together to get a total of 90, which indicates
that the learner has a limited understanding of place value. However, this was not the focus of the

question.
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13, Write the value of the underlined digit in the number 754.
700+%0+40— 90 «

Item 2

« Ifthe learner selected answer C (90 + 40 + 80) or D (800 + 90 + 40), this shows evidence of little to
no understanding of place value:

* In answer C (90 + 40 + 80), although the number 8 is correctly identified as representing 80, the
numbers 4 and 9 are also seen as representing tens. This suggests that the learner does not
understand the concept of place value and cannot differentiate between the three numbers in the
number489.

* In answer D (800 + 90 + 40), the learner was not able to identify or differentiate between the
numbers 4 and 9, seeing them both as tens. The learner showed no recognition of units/ones in
this number, and the 8 was incorrectly viewed as representing 800, rather than 80.

Item13
« Ifthe learner gave no response this may be due the learner's lack of understanding of place value;
« Ifthe learneridentified the 7 as representing 70 or 7 this also shows a lack of understanding of place

value.

Item 2
74% of learners answered the question correctly.

Item13
50% of learners answered the question correctly.

 Iltem 2 may have been made more difficult by the fact that the digits in the number 489 go from
smallest to biggest as you read from left to right, whereas their values go from biggest to smallestin
the same direction.

e ltem 13 may have been made more difficult by the fact that the underlined number is in the
hundreds. Some learners may not be comfortable working with three digit numbers yet and so
struggled to determine the value of this number.
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Teaching strategies

Establishing place value concept— using Unifix blocks

Work with children at a concrete level to establish their understanding of

place value.

Give the learners a 2 digit number, such as 35.

Write the number on the board and ask the learners to read the name

“thirty five” out loud. This consolidates number recognition.
Ask the learners: “What does the 3 tell us?” and “What does the 5 tell

us?”

Encourage learners to discuss the value of these digits and model the

correctlanguage.

Remind children that the 3 represents “3 bundles of ten”, and show

them 3 towers of 10 Unifix blocks.
Ask the learners “Do we have enough ones to make up another bundle of 10?”
Then show them that there are 5 loose Unfix blocks and say “We call these 5 ones or units”.

* Repeat this with multiple examples, encouraging learners to establish how many bundles of ten and

how many ones there are in each number.

Once the learners are comfortable with two digit numbers, then introduce 3 digit humbers.

Establishing place value concept - using place value cards

Learners can work in pairs or groups of 4, using the place value/Flard cards (see printables, Item
1, p-36).

Ask learners to arrange the ones cards in order, from smallestto largest: 1,2, 3,4,5,6,7,8,9
Repeat with the tens and hundreds cards as well: 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300,
400, 500, 600, 700, 800, 900

Write the number 147 on the board and ask learners to discuss the value of each digit in their
groups.

Learners can discuss and select the correct cards that they feel represent the value of each digit.
Learners may selectincorrect cards, suchas 1,4 and 7 instead of 100,40 and 7

£ O
SIS O o7 /JZ7
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 Discuss the value of the digits and show learners how to stack the place value cards so that the
place holders are covered correcily.

Consolidating place value concept—using spinners
» Learners can workin pairs or groups of 4, using the place value spinners (see printables).
» The spinners are used to generate numbers with three places — units, tens and hundreds.

» Learners spin each of the spinners, noting the numbers that the spinners land on.

S (P (P
QY G G

Bump  Ppmmp 00 PP

» Learners record these numbers in columns in the place value table (see printables) to differentiate
between the place values of the numbers.

Forexample:

hundreds tens ones

3 6 5

» Learnersthen use these digits to write a number sentence and give the total value.
Forexample: The learner who got the numbers in the table above after spinning would write:

300+60+5=365
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Other examples of how place value can be tested

ANA 2014 Grade 3 Mathematics Item 6

6.  Bredk down the number 254 into hundreds, tens and units.
A 200+ 50 + £
B 200+ 5+
C 200+5+40

D 200+50+ /0

ANA 2014 Grade 3 Mathematics Item 13

3. Write down the value of the underlined cligit in
the number:

L2

Notes:
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Printable: Place value spinner (units)

i
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Printable: Place value spinner (tens)

&
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Printable: Place value spinner (hundreds)

o
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Printable: Place value table

hundreds tens ones
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Number concept: 3-digit numbers

ANA 2013 Grade 3 Mathematics Item 1

Arrange 172, 217,127, 712 from the smallest to the greatest.
A 217,121,721, 172
B 721, 217,172,121
C 172,121,721, 2I'

D 127,172, 217,712

What should alearner know to answer this question correctly?
Learners should be able to:
* Recognise the smallestand greatest numbers;
* Understand the mathematical vocabulary, e.g. arrange, smallest, greatest;
» Understand place value of 3 digitnumbers, i.e. hundreds, tens, units;
» Understand how to identify the smallest or greatest number by looking at the first digit (hundreds)

and then tens and units;

Apply skills to identify distractors in multiple choice questions (elimination of incorrect answers).

Where is this topic located in the curriculum? Grade 3 Term1
Contentarea: Number, Operations and Relationships.

Topic: Describe, compare and order numbers.

Concepts and skills:

» Describe and order whole numbers up to 999 from smallest to greatest and greatest to smallest.
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» Toshow evidence of full understanding the learner ought to indicate the correct answer, D.

1. Arrange 172,217,127,712 ftrom the smallest to the greatest.

A 217,127,721,172

=)

721,217,172,127

C 172,127,721, 217

M 127.172,217.712
)

* Ifthe learner gave the answer B, this indicates that the learner can order numbers but selected the
correctanswer for greatest to smallest and not smallest to greatest.

« If the learner selected option A or C (this indicates the learner's incorrect use of place value in
ordering the numbers);

« Ifthe learnerindicated more than one response to the question;

« Ifthe learner made no attempt to select the correct answer.

51% of learners answered the question correctly.

* Learners notunderstanding the correct mathematical vocabulary, smallest and greatest;
 Learners having not fully mastered the value of digits in numbers.

Teaching strategies
Describe and order whole numbers up to 999
* Ensure learners fully understand the numerosity of one-digit humbers.
* Proceed to two-digitnumbers.
* Ingrade 3 learners should be exposed to the numerosity of three-digit numbers in order for them to
understand the concept of smallest/greatest and greatest/smallest numbers.
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Consolidate number symbols 0 - 99

 Call outa number between 0 and 99. Learners point to the number symbols on their number charts
as the teacher calls out the numbers.

 Learners should be given the opportunity to read out numbers. Oral reading of numbers helps
consolidate number recognition and naming.

e Call out two numbers, 68 and 86, and ask the learners to tell you which number is the
biggest/greatest and which is the smallest. Learners should explain why the number chosen is the
greatest or smallest. The explanation should bring out the place value of the digits in the numbers
since the numbers' place value determines their relative size (see printables).

| 2134|516 (|78 9]|I0

2113114151617 |18]19]20

20122123 |24 (25|26 |27 28]|29]30

31 [32|3334|35]36|37]38|39]40
LV [ 42 ) 43 ) 4o | 45 | 46 | 4T | 48| 49| 50
51 | 52|53 |54 |55]|56|57|58]59]|60

6l | 62| 63| 6L | 65]66 |67 |68]679]|70

NNT2 73 Th | 7576 | 77|78 |79 | 80

81 182|838, |85 |8 |87|8|87]|9

|92 |93 | 94|95 96 | 97 | 98 | 99 | 100

» Ask learners to indicate which of the two tens is bigger/greater and which is smaller. Explain to
learners that the digit in the tens place indicates the size of a two-digit number. Once the “bigger
ten” is identified, the relative sizes of the numbers will be known. If the tens are the same, then the
units should be used to determine the bigger or smaller number.

 Letlearners build 68 and 86 with their place value/Flard cards. Show learners that numbers 68 and
86 are built using the two-digit numbers 60 or 80 and the one-digit humber 6 or 8:

68=60+8 and 86 =80+6

* Letlearners use their place value/Flard cards to build the numbers you asked for, e.g. 79, 57, 87,
97. Ensure learners understand the place value of the digits in each number. Learners must be able
to identify which number is bigger or smaller than a given number. Ask the learners to tell you which
number is bigger and which number is smaller than ..., e.g. which number is bigger than 87, which
number is smaller than 877

* Let learners show the difference between 89 and 98 using their Unifix cubes to display the
numbers. The learners must understand that in the case of two-digit numbers the tens determine if
one number is bigger than another. If learners physically put out the two numbers using their Unifix
cubes, they can see that the 89 is smaller in quantity than 98 because it has fewer tens.
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89

Give learners four two-digit numbers and ask them to order the numbers from the smallest number

to the greatest number and vice versa. Ensure the numbers have distracters in order to make sure
the learners understand the value of the numbers, e.g.

18 81 97 9

Learners should be encouraged to write the order of the numbers above the given series of
numbers before they write out their answers, for example:

(1) (3) (4) (2)

i 81 97 9

Final order, from smallest to greatest:
18,79,81,91

Once learners understand the order of two-digit numbers you can move on to the teaching of three-
digit numbers.
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Consolidate number symbols 0 -999
 Call out the numbers 468 and 886 and ask learners which number is bigger/greater and which is
smaller? Learners should explain why the number they have identified is greater or smaller.
* You can allow learners to use place value/Flard cards to build up numbers and order them. Let
learners build 244 and 556 with their place value/Flard cards (see printables).
» Show learners that the numbers 244 and 556 are built using 200, 40 and 4 and 500, 50 and 6.

244 =200+ 40+ 4 aond 556 =500+50+6

(= L S (5585

» For a 3-digit number, first focus on the digit in the hundreds place. Explain to the learners that the

hundred indicates the size of a three-digit number. Ask the learners which hundred is bigger/greater
and which hundred is smaller. If the hundreds are the same, then the tens are used to determine the
bigger or smaller number and the same question is asked for the tens. If the hundreds and the tens
are the same, the units are then used to determine which is the bigger or smaller number and the
question is asked for the units.

 Letlearners use their place value/Flard cards to build numbers you ask for, e.g. 739, 587, 857, 937.
Ensure learners understand the place value of the digits in each number. Learners must be able to
identify which number is bigger or smaller than a given number. Ask which number is bigger and
which number is smaller than ..., e.g. which number is bigger than 857, which number is smaller
than 8577

 Let learners show the difference between 136 and 336 using their Unifix cubes to display the
numbers. The learners must understand that in the case of three-digit numbers the hundreds
determine if one number is bigger than another. If learners physically put out the two numbers using
their Unifix cubes they can see that 136 is smaller in quantity than 336 because it has fewer
hundreds.

IIIIIIIIIIIII III136
FIIIIT
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IIIIIIIIII III FIIIDD

» Give learners four three-digit numbers and ask them to order the numbers from the smallest
number to the greatest number and vice versa. Ensure the numbers have distracters in order to
make sure the learners understand the value of the numbers, e.g.

378 831 981 819

» Remind learners to write the order of the numbers above the given series of numbers before they

record their final answers.
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Another example of how number concept can be tested

ANA 2014 Grade 3 Mathematics Item 1

3 Arrqnge 432, 324, 243, 342 from the smallest to the 8r~eqt,est,.

Notes:
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Printable: Hundred charts

I 2 13| 4|56 T8 9]I0

{12 (13 (1415116 | 17T |18 19|20

21 |22 |23 | 24 |25 |26 | 27 | 28|29 | 30

31 132 (33|34 (3536|3738 |39] 40

LV A2 | L3 | 4h | A5 | 46 | LT | L8| 49 | 50
51 | 52 | 53 | 54 | 55|56 |57 |58|59]60

6l | 62 | 63 | 64 | 65166 |67 68|69 |70

T T2 13 | T4 |75 |76 | 71| 18 | 719 | 80

8l |82 |83 |84 |8 |8 |8/|8 |89 |90

MU 192 193 | 94| 95|96 | 97 | 98 | 99 | |00

| 21314516 T |8 9]I0

12183114 (15116171819 |20

21 |22 |23 |24 | 25|26 (27| 28|29 |30

3 [32 33|34 |35|36|37|38|39]40

LV | L2 | A3 | 4h | 45 | L6 | 4T | 48 | L9 | 50
5 | 52 | 53|54 |55|56 57|58 |59 |60

6l | 62 | 63 | 64 | 65|66 |67 |68 |69 |70

TV T2 13 | 1L |75 |76 | 71|18 | 79 | 80

8l | 82|83 |84 |8 |8 |87 |8 |87]|90

U921 93|94 | 95| 96 | 97| 98 | 99 | |00
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Printable: Place value/Flard cards

300380 3

100 /0]

6 00606

5 00505

L 00 40O 4
30030 3
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Printable: Comparing and ordering numbers

ook at the two numbers. Is the number at the toP Srecter‘ or
smaller than the number at the bottom? Colour the correct block

next to the number

123 |greater | smaller
132

3. /56 | greater [ smaller
546

> [ gy [greater [ smller
506

379 | greater | smaller
139

b [12 |greater | smaller
214

6. [ gca [greater [ smaller
835

Order the numbers from the smadllest to the srea'best number

378

623

83|

38l

236

632

879

326

Order the numbers from the Sreat.est. to the smallest. number

378

623

83|

38l

236

632
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Calculation strategy: breaking down

ANA 2013 Grade 3 Mathematics Items 9.1 and 9.2

9. Cadlculate each of the 'FZ)”owinS 53 using the 'br‘eoking-down‘ method:

795 -213

92 58 +137

What should alearner know to answer this question correctly?
Learners should be able to:
» Recognise the value of each digitin a three digit number;
» Write outa number using expanded notation;
» Solve addition and subtraction problems using the breaking down method;
» Judge the reasonableness of their answers.

Where is this topic located in the curriculum? Grade3Term1-3
Contentarea: Numbers, Operations and Relationships. (Context-free calculations).
Topic: Techniques (methods or strategies).
Concepts and skills:
» Use the following techniques when performing calculations: building up and breaking down of
numbers.

Grade 3 Term 3
Contentarea: Numbers, Operations and Relationships (Context-free calculations).
Topic: 1.13 Addition and subtraction
Concepts and skills:
» Add up to 800;
e Subtractfrom 800;
« Use appropriate symbols (+,—, =, []).

m Using learner’s responses to inform the teaching of mathematics



Item 9.1
« Ifthe learner subtracted 213 from 795 and gave the answer 582: this shows the learner can identify
the value of each of the digits in the given numbers and can use this knowledge to solve the

problem;
e The learner should show the steps involved in solving the problem as well as provide the final

answer.

9.1 725-213

Item 9.2
* Ifthelearneradded 137 to 584 and got the answer 721: this shows the learner can identify the value

ofthe hundreds, tens and ones in each number and can use this knowledge to solve the problem;
e The learner should show the steps involved in solving the problem as well as provide the final

answer.

9.2 584 + 137

Item 9.1
» The response thatfollows shows partial understanding:
° This learner was able to identify the value of each of the digits in the given numbers, but was then

unsure of what to do next.
° Thelearner did not know that the smaller number needed to be subtracted from the larger number

in order to reach afinal answer of 582.
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9.1 795-213

Item 9.2
» Thelearnerwho wrote the response below showed partial understanding.
° This learner was able to identify the value of each of the digits in the given numbers and also knew
thatthese numbers needed to be added together.
° However, the learner was unsure of how to add 80 and 30 together.
° Thelearneradded 8 + 3 to get an answer of 11, rather than 80 plus 30 to get 110. This resultedin a
finalanswer of 618 instead of 721.

9.2 584 + 137

~4

Item 9.1
e The learner who wrote the response below showed no understanding of what was required for this

question.

° Thislearner added the two numbers together, rather than subtracting them.

° The learner also used the vertical method to solve the problem instead of the breaking down
method, but did not understand how to use the vertical method correctly

° The learner did not understand how to add 90 + 10, but added 9 + 1 to get an answer of 10 instead
and then wrote the 10 as part of the solution.
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2.1 795-213

Item 9.2

* Thelearnerwho wrote the response below showed no understanding.

° Thelearnerwas unable to break down the given numbers correctly.
° Thelearner broke down 584 into 500 + 80 + 40 and 137 into 10 + 30 + 70.
° This shows a lack of understanding of place value and that learner is thus unable to identify the

value of each of the digits in a given number.

° In addition to this, the learner did not know how to add the numbers. The numbers were repeated

and laid out fairly haphazardly so it is unclear what was being added together to get an answer of

300038070.

9.2 584 + 137

~
1
~

Item 9.1
47% of learners answered the question correctly.

Item 9.2
37% of learners answered the question correctly.

» These items may have been made more difficult by learners struggling to identify the value of each

ofthe 3 digits in the given numbers.
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» Some learners may not have been able to calculate with three digit numbers, rather needing to
operate atalower numberrange.

» Learners may also have been unclear on the difference between subtraction and addition and have
been unsure as to which operation to use for each item.

» Learners may not understand the breaking down method. Iflearners did not know how to follow the
steps for this method of calculation, then they may have selected another method as an alternative
(such as the vertical method).

Teaching strategies
Addition using base ten blocks

» First work on examples where no exchange between places is needed. The example given here is
such an example. This helps establish the routine and the use of the aids to do the algorithm.

» Askthe learners to work in pairs or groups of four.

» Provide each pair or group of four with scrap paper/white boards and paper base ten blocks (see
printables). The blocks should be cut up to show the ones, the tens and the hundreds. These
paper blocks can be keptin envelopes, bank bags or empty margarine tubs.

« Write an addition problem on the board, for example: 142 +213 =[]

» Askthelearnersto use the base ten blocks to make each number.

HiENEE NN

NN

» Askthelearners to put the hundreds squares together and to count how many they have in total.

° Say to the learners “Tell me about what you did”. Learners should respond “l added 1 hundreds
square and 2 hundreds squares and | got 3 hundreds squares altogether”.
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° Aslearners verbalise what they did, write the number sentence on the board: 100 + 200 = 300.

Ask the learners to put the tens rows together and to count how many they have in total.

° Say to the learners “Tell me about what you did”. Learners should respond “l added 4 tens rows
and 1tensrow and | got 5 tens rows altogether”.

° Aslearners verbalise what they did, write the number sentence on the board: 40 + 10 = 50.

Ask the learners to put the ones blocks together and to count how many they have in total.

° Saytothelearners “Tell me about what you did”. Learners should respond “l added 2 ones blocks
and 3 ones blocks and | got 5 ones blocks altogether”.

° Aslearners verbalise what they did, write the number sentence on the board: 2+ 3 =5.

Circle the answers written on the board as shown:

100 +200 =300
40+10=50
2+3=5

Ask the learners to count their hundreds, tens and ones blocks and to write on their scrap
paper/white boards the number thatthey have. Learners should write 355.

Ask the learners to look at the number sentences on the board. Then ask the learners what they
think they need to do with the circled numbers. Encourage the learners to realise that they need to

add the circled numbers in order to get the answer to the original number sentence:
300+50+5=355

Ask the learners if the answer to the number sentence is the same as the number they wrote on

their scrap paper/white boards. Learners should realise that the counting of the base ten blocks

gave them the same answer as they got from the number sentences.

Do many examples where there is no need to exchange between places.

Then you need to move on to examples where learners will get a total which involves an exchange,

asinthe ANAexample, 584 + 137

When learners lay out the blocks for 584 + 137 they will find:

° Inthe units place: 4 + 7 = 11: they will have to exchange ten units for one ten.

° In the tens place they will then have: 80 + 30 = 110, plus the 10 from the units = 120 and they will
have to exchange ten tens for one hundred.

° In the hundreds place they will then have 500 + 100 = 600, plus the 100 from adding the tens =
700

Thefinal answer should be 700 +20 +1=721.

Remember to allow learners to work with the blocks to see how the exchange works.
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Subtraction using base ten blocks

» Askthe learners to work in pairs or groups of four.

» Provide each pair or group of four with scrap paper/white boards and cut up paper base ten blocks

(see printables).

« Write a subtraction problem on the board, for example: 257 + 134 =[]

HiN NN NN
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* Askthelearners to use the base ten blocks to make each number.

o

Ask the learners “How many hundreds are there in the second number, 1347?” Learners should
answer “1 hundred”.

Ask the learners to take 1 hundred away from the first number, 257. Learners should take away
one hundreds square from the first number.

Ask the learners “How many hundreds squares are left over?” Learners should respond “1
hundred”.

Write on the board 200 —100 = 100.

Ask the learners, “How many tens are there in the second number, 134?” Learners should
respond, “3tens”.

Ask the learners to take 3 tens away from the first number, 257. Learners should take away 3 tens
rows from the first number.

Ask the learners, “How many tens rows are leftover?” Learners should respond, “2tens”.

Write on the board: 5030 = 20.

Ask the learners, “How many ones are there in the second number, 134?” Learners should
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respond, “4 ones”.

° Ask the learners to take 4 ones away from the first number (257). Learners will take away 4 ones
blocks from the first number.

° Askthelearners, “How many ones are leftover?” Learners should respond, “3”.

° Write onthe board 7—-4=3.

Circle the answers written on the board as shown:

200-100 =100
50-30=20
_[=3

7

Ask the learners to count the hundreds, tens and ones blocks left over and to write on their scrap

paper/white boards the number that they have. Learners should write 123.

Ask the learners to look at the number sentences on the board. Then ask the learners what they
think they need to do with the circled numbers. Encourage the learners to realise that they need to
add the circled numbers in order to get the answer to the original number sentence.

100+20+3=123

Ask the learners if the answer to the number sentence is the same as the number they wrote on
their scrap paper/white boards. Learners should realise that the counting of the base ten blocks
gave them the same answer as they got from the number sentences.

Addition using place value cards
» Askthe learners to work in pairs or groups of four.
» Provide each pair or group of four with scrap paper/white boards and cut up place value cards (see
printables).
« Write an addition problem on the board, for example: 115+ 441 =[]
» Askthelearnersto use the place value cards to make each number.

SO oS OS5
L O L S S

» Ask the learners to place the hundreds cards next to each other, with the one from the first number

on the leftand the one from the second number on the right.
» Ask the learners to put an addition sign in between the two cards, and to complete the number
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|00+ 00=500

° Say to the learners, “Tell me about what you did”. Learners should respond “l added 1 hundred
and 4 hundreds and | got 5 hundreds altogether”.

° Aslearners verbalise what they did, write the number sentence on the board: 100 + 400 = 500.

» Ask the learners to place the tens cards next to each other, with the one from the first number on the
left and the one from the second number on the right.

» Ask the learners to put an addition sign in between the two cards, and to complete the number

mmlo+40:50

° Say to the learners “Tell me about what you did”. Learners should respond “l added 1 ten and 4
tens and | got 5 tens altogether”.

° Aslearners verbalise what they did, write the number sentence on the board: 10 + 40 = 50.

» Askthe learnersto place the ones cards next to each other, with the one from the first number on the
left and the one from the second number on the right.

» Ask the learners to put an addition sign in between the two cards, and to complete the number

5|+ [ []=06

° Saytothe learners “Tell me about what you did”. Learners should respond “l added 5 ones and 1
one and | got 6 ones altogether”.

° Aslearners verbalise what they did, write the number sentence on the board: 5+ 1 =6.
 Circle the answers written on the board as shown:

|00 + £00 =500
I0+/0=50
5+1=6
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e Ask the learners to find each of the circled numbers on their place value cards and to make the
number:

sy ye-v4

» Askthelearners to add the numbers together and to write the number sentence:

500 +50 + 6 =556

* Remember to do examples that do not need exchanges (or regrouping with the base ten cards) and
ALSO examples where exchanges are needed.

» Show all of the working using the cards when you demonstrate.

Subtraction using place value cards
» Askthelearnersto workin pairs or groups of four.

 Provide each pair or group of four with scrap paper/white boards and cut up place value cards (see
printables foritem 1).

« Write a subtraction problem on the board, for example: 569 -325=[]

» Askthelearnersto use the place value cards to make each number.

5 O Cos OS2
2O o2 OS5

» Ask the learners to place the hundreds cards next to each other, with the one from the first number
on the leftand the one from the second number on the right.
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» Ask the learners to put a subtraction sign in between the two cards and to complete the number
sentence.

500-300=200

° Write on the board: 500 —-300 =200.

» Ask the learners to place the tens cards next to each other, with the one from the first number on the
left and the one from the second number on the right.

» Ask the learners to put a subtraction sign in between the two cards and to complete the number

6 0-20=L0

° Write on the board: 60 —20 =40.

» Askthelearnersto place the ones cards next to each other, with the one from the first number on the
leftand the one from the second number on the right.

» Ask the learners to put a subtraction sign in between the two cards and to complete the number

sentence.

° Write onthe board: 9—-5=4,

¢ Circle the answers written on the board as shown:

500 - 300 =200
60-20=40
9-5=4
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e Ask the learners to find each of the circled numbers on their place value cards and to make the
number:

=2 s

» Askthelearners to add the numbers together and to write the number sentence:

200+ 40+ 4 =244

Another example of how breaking-down as calculation strategy can be
tested

ANA 2014 Grade 3 Mathematics Item 22

22. Cadledlate A8q - 256 53 using the 'br‘ecking down' method.

Notes:
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Printable: Base ten blocks
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Addition using a number line

ANA 2013 Grade 3 Mathematics Item 25

25.  Show how You will use the number line to calculate 20 + 30.

L ] ] ]
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What should alearner know to answer this question correctly?
Learners should be able to:
 Locate numbers on a numberline;

« Show their calculation by drawing hops on the number line.

Where is this topic located in the curriculum? Grade 2 Term 3
Contentarea: Numbers, Operations and Relationships (Context-free calculations).
Topic: Techniques (methods or strategies).
Concepts and skills:

 Use the following techniques when performing calculations: number lines.

« If the learner started at zero and made a jump to the number 20 and then another jump from 20 to
50;

« Alternatively, if the learner made a small jump from 0 to 10, followed by another one from 10 to 20
and then three small jumps from 20 to 30, 30 to 40 and 40 to 50;

- Both these methods show that the learner is aware of where 20 is situated on the number line and
thatthe learner knows 30 must be added to 20, thereby getting an answer of 50.

) / =2 O ' SO 0 R
o | | -
30

l L |

0 10 20 L0 50 60 70 80

Using learner’s responses to inform the teaching of mathematics _



 Inthe example below, the learner placed 20 correctly on the number line;
» However, the learner then became confused about how to add 30 to 20;
» Thelearner gave 30 as the final answer instead of adding 30 to 20 to get the answer 50.

7 wA Y
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« Thelearner who gave the response illustrated below was able to show the addition of 20 and 30, but
did not use a number line as required by the question;

« Thelearner chose instead to solve the problem through use of the vertical method;

« This suggests that the learner does not understand how to add using the number line. (The
curriculum specifies certain methods of calculation and learners must be shown how to use those
methods so that if they are required to use them, as in this ANAitem, they are able to do so).
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« Ifthe learner did not give an answer and drew a response such as the one that follows;

 This learner was unsure of what was expected and drew two unconnected jumps on the number
line;

« The small jump from the 20 to the 30 may have been drawn in recognition of the two numbers
specified in the question, but there is no understanding shown of the need to add these two
numbers;

« Even though the learner's second bigger jump landed on the 50, there is no indication that the
learner realised that 50 is the answer to 20 + 30, because this jump started at 10, which does not
appearinthe problem.

0 10 20 30 L0 50 60 70 80
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32% of learners answered the question correctly.

 Learners may have found this item more difficult because the number 30 follows 20 when counting
in tens. Learners may not have realised that they needed to add 30 more and instead just jumped
from the 20 to the 30 because these are consecutive numbers.

 The difficulty of this item may be linked to the methods used to teach addition. Learners may have
been taught to solve addition problems in a specific manner and may perhaps be unfamiliar with
this method of solution. Learners may then have guessed which jumps to show on the number line,
rather than understanding the use of the number line to solve the problem.

Teaching strategies
Counting on anumberline
» Askthelearners toworkin pairs or groups of four.
 Give each pair or group of four a number line and some counters.
« This example uses a number line labelled in ones from 40 up to 60.

< »

O LI 42 L3 L4 45 46 LT 48 49 50 51 52 53 5[ 55 56 57 58 59 60

 Asklearners to find the number 42 on the numberline.

» Ask learners “How did you know this was number 42?” Learners may respond by saying “I know
that the number 42 has a4 and a 2 init” or “l know that the number 42 comes 2 after the number 40,
etc.”

« Asklearnersto put a counteronthe number42.

° Asklearnersto count7 places from 42, using their fingers to show the jumps on the number line.

L0 L1 42 43 4L 45 L6 LT 48 49 50 51 52 53 5[ 55 56 57 58 59 60

« Asklearners “Which number did you start counting from?” Learners may respond “42” or'43”.

° If learners responded 42, then explain that, because they used the counter to cover up that
number, they cannot say the number 42: they need instead to move onto the next number to the
right, 43.

 Learners need much practice in counting on from a given number, so provide them with a variety of
number lines or ask them to draw number lines on scrap paper or white boards. The number lines
can vary in number ranges and can also increase by differing amounts, e.g. ones, fives, tens,
hundreds, etc.

- Afterlearners have become comfortable with counting by using their fingers to show their jumps on
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anumberline, ask the learners to draw the jumps on the number line with their pencils.
« Asklearners to “Show on your number lines how you count on 8 places from 52”.

L0 41 42 43 44 45 L6 LT L8 49 50 51 52 53 54 55 56 57 58 59 60

Adding on a number line
 Using the previous activity as a starting point, ask the learners to work in pairs or groups of four.
 Give the pairs or groups of four a number line with the multiples of 10 from 0 to 100.
- Write a problem on the board: 50 + 30 = [_].

& [
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° Ask learners “Where do you think you need to put your finger to start with on the number line?”
Learners are likely to say “On the zero” or “On the fifty”.

° Asklearners to put their fingers on the zero and to then countin tens until they get to 50.

° Ask learners to look at the number sentence and ask “What do you think you need to do next?”
Learners should respond “We need to move our fingers to the 30” or “We need to add 30”.

° Explain to the learners that, as they did in the previous activity, they are going to count on 30 from
50.

° Ask learners to jump with their fingers as they countin tens from 50. Learners should say “10, 20,
30” as they place their fingers on 60, 70 and 80.

° Asklearners which number their fingers are on. Learners should respond “80”.

° Asklearners, “Sowhatis 50 + 30?” Learners will realise that 50+ 30 =80.

« When learners have had much practice with this, using their fingers to show their jumps, you can
move on to asking learners to use a pencil to mark their jumps on the numberline.
» Write the number sentence 20 + 70 = on the board.
° Ask learners to draw jumps on their number lines with their pencils to show how they would get to
20.
° Say to the learners “Tell me about the jumps that you drew”. Learners should respond “I drew two
jumps —one from 0 to 10 and then one from 10 to 20” or “I drew one big jump from 0 to 20”.

'%
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° Discuss with the learners the difference between these two versions of recording. Tell the
learners that the two smaller jumps show how the learners counted in tens to get to 20, whereas
the one big jump shows how learners went straight from the zero to the first number of the number
sentence.

° Ask learners “What are you going to do next?” Learners should respond that they will count in
tens from 20.

° Asklearners to draw their jumps on their number lines with their pencils.

° Say to the learners “Tell me about the jumps that you drew”. Learners should respond “l drew
seven jumps —from 20 to 30, 30 to 40, 40 to 50, 50 to 60, 60 to 70, 70 to 80 and from 80 to 90” or I
drew one big jump from 20 to 90”.

A
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° Discuss with the learners the difference between these two versions of recording. Tell the
learners that the seven smaller jumps show how the learners counted in tens to get to 90,
whereas the one big jump shows the learners went straight from 20 to 90.

° Asklearners which number their pencil jumps ended on. Learners should respond “90”.

° Asklearners “Sowhatis 20+ 70?” Learnerswillrealisethat 20+ 70=90.

Addition game
» Asklearners to work in pairs or groups of four.
» Provide each group with a set of tens cards which have been cut out (see printables) and scrap
paper or a white board.
» Provide each learner with a 0 to 100 number line which shows the multiples of 10.
° Asklearners to turn the tens cards face down on the desks.
° Then ask one learnerin each group to turn over two cards, for example:

0

° Learners must then discuss what they think the number sentence should be and then write the

sentence on their scrap paper or white boards, for example: 30 + 10=[_].
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Learners mustthen draw jumps on their number lines to show their calculations.

»

0 10 20 30 40 50 60 10 80 90 100

Learners must then insert the answer into the number sentence written on the scrap paper or
white board, forexample: 30 +10=40

The learners must then compare their number lines and discuss how they solved the problem.
Turn the tens cards face down on the desk again and shuffle them around.

Ask a second learner in each group to turn over two cards and the learners should follow the
above steps again.

As the groups will be working independently, you will be free to move around the groups and
assist learners as needed. Alternatively you can work with a small group of learners in a teacher
guided activity to remediate misconceptions.

Blank numberlines

 Asklearnersto work in groups of four.

» Give eachlearnerasheetof blank numberlines.

« Ask one learner from each group to suggest a number range for the first number line on the page.

The number range will depend on the learner's own ability.

o

o

All the learners in the group will fill in the numbers on the first number line using the range
suggested.

The learner who suggested the number range will then suggest an addition problem for the group
to solve using that numberline.

All the group members will solve the addition problem by drawing the hops onto their number
lines.

The group members can then discuss their solutions amongst themselves.

Following this, another group member can then suggest a new number range and addition
problem for the group (as per the steps above).

This can continue until all the number lines have been completed.

« Note: all the group members will do all the addition problems, so that no learner is left sitting

observing whilst the rest of the group solves a problem.
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Another example of how addition on a number line can be tested

ANA 2014 Grade 3 Mathematics Item 28

28.  Draw J'umPs on the number line to show that 25 + 25 = 50.

Pl
<
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Notes:
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Printable: Number cards
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Repeated addition leading to multiplication

ANA 2013 Grade 3 Mathematics Item 14

|A. ComP|ete:
L+ L+ L+ L+ L+ L =

What should alearner know to answer this question correctly?
Learners should be able to:

» Group items and count their groupings;

* Recognise the repeated addition pattern;

Understand the meaning of the equal sign in mathematics;

Understand that repeated addition is also a multiplication operation;

Understand thatin repeated addition the same number is repeatedly added.

Where is this topic located in the curriculum? Grade 3 Term 2
Content area: Number, Operations and Relationships.
Topic: Repeated addition leading to multiplication.
Concepts and skills:
e Multiply numbers 1to 10 by 2, 3,4, 5, 10 to a total of 99;
 Use appropriate symbols (x, =, [1,=).

» To show evidence of full understanding the learner ought to express the repeated addition sum
using multiplication correctly.

14. Complete: y

A+4+4+4+4+4 = O x4 V
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« If the learner gave the sum of the repeated addition numbers as the answer, this shows that the
learner does not understand the meaning of the equal sign. This is seen in the following learner
response, where the answer 24 is given instead of the answer 6 which is the factor needed to
balance the two sides of the equation.

14. Complete:

A+A+4+4+4+4 =20 x 4

« Ifthe learner gave the incorrect answer to the question; or

« |fthe learner made no attempt to complete the number sentence.
14. Complete:

A+4+4+4+4+4 =

27% of learners answered the question correctly.

» Learners may not understand the correct mathematical meaning of an equal sign;
» Learners may not have fully mastered grouping and multiplication.

Teaching strategies

Understanding the meaning of an equal sign
» Learners mustunderstand thatan equal sign does not just mean “the answer”.
» The symbol =shows that whatis on the left of the signis equal in value or amount to whatis on
« theright of the sign.

Examples: 5+ A =9 means that 5+ 4 is ecluq| to 9.

60 seconds = | minute means that 60 seconds is eclua| to | minute.
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Grouping of concrete items:
» Learners need to understand the meaning of an equal sign.

Explain the meaning to them, and give examples of how to use an equal sign.
Examples: 5=5

5=2+3

5+5=10

5+45+5+5+5+5=6x5

After you have explained this to your class you could work through some of the following activities.
e Learners mustbe able to use concrete objects to demonstrate repeated addition of groups of items,
do repeated addition and apply multiplication.

Allow learners to do many such activities to allow them to consolidate the idea that repeated
addition leads to multiplication.

» Give eachlearner (or group of learners) 30 counters or Unifix cubes.*

° Asklearners put counters/Unifix into groups of 2, 3, 4 and/or 5.

° Asklearnersto countin multiples of 2, 3, 4 and 5, referring to their counters.

° Lead learners to realise that counting in multiples is the same as adding the same number
repeatedly.

° ltis very important that learners write the number sentences. They must not just do practical work
and oral counting. They need to practice writing the mathematical number sentences that
express the work they have done.

e Ask learners to put 20 counters into groups of 2

S S s S ) )
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* Askthe questions:
° How many groups? 10
° How many in each group? 2
° How many counters altogether? 20
° How do | write this using numbers and symbols?

242+42+42+42+2+2+2+2+2=20,
[0] groups of 2=20,0r10x2=20
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» Ask learners to put 30 counters into groups of 3

1“1111 m,,v mﬂ“ mﬂ“
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¢ Askthe questions:
° How many groups? 10
° How manyin each group? 3
° How many counters altogether? 30
° How do I write this using numbers and symbols?

3+43+3+3+3+3+3+3+3+3=30,
|03mmmoF3Z3QoMOx3:3O

» Ask learners to put 30 counters into groups of 5

* Askthe questions:
° How many groups? 6
° How manyin each group? 5
° How many counters altogether? 30
° How do | write this using numbers and symbols?

5+5+5+5+5+5=30,
69r‘ouPs o'f\5:30,6x5:30, or
545+5+5+5+5=6x5

° Why are the number sentences equal? The two number sentences express the same number so

they are equal to each other.
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» Asklearners to put 30 counters into groups of 4

« Askthe questions:
° How many groups? 7
° How many in each group? 4
° How many counters altogether? 30 but not all are grouped
° How do | write this (the grouped part) using numbers and symbols?

htb+h+L+h+L+L=28
79roupso‘FA:28,7xL:28,or
htb+h+l+h+l+L=TxL

° Encourage learners to observe that if you put 30 counters into groups of 4, you can only make 7
groups of 4 and two counters will be left over: they will not form another group.

Repeated addition by grouping objects
» Asklearners to group counters on their abacuses and countin 2s, 3s, 4s and 5s.

« Ask learners to talk about the counting they have done and to write down

equations of some of their counting to practice using the equal sign correctly,
Examples: 3+3+3=3x3,

3+3+3=9,

3+3+3+3+3+3=3x6=18(etc)

* Asklearners to make two groups of 2.

e

° Askifanyone can show you two different ways you can write this, i.e.2+2=40r2x2=4.
° Discuss what the different signs mean and why both number sentences make 4.
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» Ask learners to put outanother two groups of 2.
° Asklearners to countin twos, pointing to the groups.
° Askifanyone can write the sumin two different ways,
i.e.2+2+2+2=80r4x2=8

° Discuss the meaning of both number sentences.
» Repeat this until learners have made ten groups of 2, each time writing the repeated addition as

well as the multiplication.

Repeated addition by counting in multiples of 2, 3,4, 5and 10 between 0 and 100

Always start with one digit numbers and proceed to two digit numbers, in order to help the learners
to understand the concept of repeated addition that leads to multiplication;
» Asklearnersto countin multiples of 2, 3,4, 5, and 10 between 0 and 100;

» Encourage learners to focus on counting faster using strategies.

Repeated addition of 4;
° Learners can group counters in fours;
° Pictorial representations can be used, for example groups of flowers:

» Givelearners a 100 chart (see printables) and ask themto countin 4s.

e Give learners 3 empty/blank 100 charts (see printables) or use squared paper and help the
learners to draw 10 x 10 squares on the paper.
» Ask learners tofillin the multiples of 3, 5and 10 as they count.
° Learners may use a different colour for each multiple they countin, e.g. multiples of 3 in green, of
5inred, of 10inyellow.
° Encourage learners to observe which numbers appearin all three multiples.
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Another example of how repeated addition leading to
multiplication can be tested

ANA 2014 Grade 3 Mathematics Item 18.1

18| In the toa box there are |2 soccer balls, 12 PUSBH balls and |2 tennis balls.
How many balls are there o|t03et,|1er‘?

Notes:
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Printable: 100 chart

2

12

IA

|15

17

20

2|

22

23

24

25

26

21

28

29

30

3

32

33

3L

35

36

317

38

39

40

4l

42

43

JAA

LS

L6

L1

48

49

50

51

52

53

5L

55

56

51

58

59

60

6l

62

63

6L

65

66

61

68

69

10

7Tl

12

13

14

15

16

T1

18

9

80

8l

82

83

8L

85

86

81

88

89

90

91

92

93

A

95

96

97

98

99

100
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Printable: Blank 100 chart
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Doubling and halving

ANA 2013 Grade 3 Mathematics Item 3

3. 39 doubled =
A &9
B 19
C 78
D 96

What should alearner know to answer this question correctly?
Learners should be able to:
* Understand the mathematical vocabulary relating to doubling of a number: doubled, doubling or
double;
* Understand that when you double a number you need to add the same number twice or multiply the
number by two;
» Carrytens and add them correctly;
 Build up and break down a number using tens and units.

Where is this topic located in the curriculum? Grade 3 Term1
Contentarea: Numbers, Operations and Relationships.
Topic: Problem solving techniques.
Concepts and skills:
» Use the following techniques when solving problems and explain solutions to problems: Doubling
and halving.

* Fullunderstanding is shown if the learner indicated the correct answeris C, i.e.78. This shows that:
* Thelearneris able to add two (2) of the same numbers, i.e. 39+ 39=78;

» Thelearneris able to apply multiplication correctly, i.e. 2x39=78;

» Thelearneris able to break down numbers into tens and units to solve the problem;

* Thelearneris able to solve problems by carrying units to tens correctly.
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3. 39doubled =

(c )8

D 9%

If the learner chose option A, this shows that the learner only doubled the tens and not the units.
This indicates some understanding of doubling, but the learner has not fully mastered the skill of
doubling as yet.

If the learner selected option B or D: this shows no understanding on the part of the learner, as
answers B and D do not have any relation to the doubling of 39;
Ifthe learner did not answer the question;

Ifthe learner chose more than one answer as the correct response.
52 % of learners answered the question correctly.

Poor understanding of the concept and skills tested in this item, such as doubling;

Incorrect calculation of two numbers when carrying tens;

Multiple choice questions could be a contributing factor that made the item difficult as learners have
to apply elimination skills when selecting the correct answer. Teachers very seldom give learners
multiple choice questions as a basic teaching strategy.
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Teaching strategies

Understanding doubling and halving through practical examples

Learners should:
» Usedifferenttechniques when solving problems involving doubling and halving;
* Know how to apply breaking down and building up to solve doubling and halving;
» Understand the mathematical terminology of doubling and halving.

Doubling:
* When you increase a number by adding the same number to it, e.g. 24 stones, add 24 more stones
equals 48 stones.

Halving:

* When you equally share or divide a number into two groups of the same size, each half has the
same amount, e.g. 24 stones shared equally among two learners is 12 stones each.

» The teacher should always introduce doubling and halving with smaller numbers to make it easier
for learners to understand. Teaching doubling and halving simultaneously will assist learners to
develop an understanding of the concepts and the vocabulary and applying the correct skills.

» Show learners practically what to do when they double or halve a number.

When HOU douHe a number:

You have |4 stars

KRKKKKK KK

* % % %k & &
S o T o & & K K Fe I F Ko o Kk
NSRRI

RePected addition of the number: M. + M. =28

or

Double the number bU the same number: 2 x M. =28

Using learner’s responses to inform the teaching of mathematics



When HOU ho|ve a number:

You have M. stars.

KRKKKKKKKKKK KKK

Halve the stars = 7 stars

TOICOLOIRODODE

Share or divide the stars equq||3 into two halves: M. +2=7

Numeric strategies for doubling and halving
» Use flash cards (see printables) to show a number and ask learners to double or halve the number

shown.

203 L|I3]1L]I5]16
I7]18119]20
10| 11|12 21122| 23|24

37138|39]40]| 4950 5152

LV A2) L3] L4 53| 54| 55|56
L5146\ LT 48|57]58|59|60

QU |—
o~
-
(00)
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* Play games and allow learners to double or halve the scores.
e Play with number dice and ask learners to double or halve the
numbers thrown, e.g. halfof 12is 12+2=6,double 12is 12+ 12 =24.

* Circle the even numbers on the 100 chart — an even number will have
no remainders when you halve the number.

e NOTE: If you halve an odd number, the number will have a remainder.
Learners should be able to divide the remainder. For example, half of 3
is 1 remainder 1. The remaining 1 can be divided between two
learners so that each one will receive a half. This means that half of 3 is
1and a half.

ﬁ

PRE

©PPBBE

®
®
= |
@

65

75 7 7

PPPERPPBE
8]

| 87 |89)] 87 |9
@3]+ |@

ool
oo

6'@

Doubling and halving using the building up and breaking down strategy

e Learners may decompose (build up and break down) a number in order to work with smaller

numbers before doubling and/or halving a number.

Example: Doubling
24.0 doubled is:

(240) + (240)
(200 + 2000 + (40 +£0)
(£00) + (80)

480
or

240 doubled is:

‘/240\‘

200 40

4 y

100 80
180

480 is double 240
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Example: Halving

36
30 6
15 3
18
18 is half of 36
or
36

(30-15  + (6-3)

15 + 3
10 + (5+3)
18 is half” of 36

» Learners should be exposed to worksheets which present a variety of ways to do doubling and
halving (see printables).
e Learners will consolidate their ability to double and halve numbers by working through such

activities.

Doubling and halving using a number line
« Iflearners need to double or halve numbers they can also use a number line to solve the problem.
* There are two worked examples below which you should work through with your learners to show
how this is done.
e There is a printable at the end of this item which you can then give to your learners to complete to
consolidate the use of a numberline when doubling/halving (see printables).

Example 1: Double 10 is
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e Learners should understand how to use a number line when doubling.
* Indicate whatis given: in this case, 10. Then double it, which means add the same number.
e Onanumberlinelearners can see that double means to add the same number.

0 10 20 30 40 50 60 10 80 90 100

Double 10is 20
(10+10=20)

Example 2: Half of 20 is

e Learners should understand how to use a number line when halving.
* Indicate whatis given: in this case, 20. When halving, the same number must be subtracted twice to

gettozero.
* When we find the number to subtract twice to give us zero, we have found half of the original

number.

0 10 20 30 40 50 60 10 80 90 100

Half of 20is 10
(20-10=10) or (20-10-10=0)

Another example of how knowledge of doubling and halving can
be tested

ANA 2014 Grade 3 Mathematics Item 3

3. 37 doubled =
A T8
B 6]
cC 14
D 66
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Notes:
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Printable: Number cards

09

b9

39

LS

37

97

q7

79

99

79

¢

77

C7

¢S

S

05

b7

07

3¢

LC

7C

e

CC

ré

Cl

Ol

0

ol

3

L]

0.0

7

gl

U

cl

— | WO | O
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Printable: Doubling and halving

Complete the table
Double Half
135 450
YA 118
340 8L

ComP|ete the fol |owin9:

Double 5 Half of 10
Double 120 Half of 420
Double 300 Half of 60
Double 54 Half of 70

Find the half or the double of a number

4,54
0 00
Half Double
Double the numbers:
5 >
L >
2 P>
3 >
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Double the numbers:

22

31

54

L3

25

|15

35

L5

38

50

)/

\

Doubl

/N
N7/

Doubl

A\

e

S

7
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Printable: Numberlines

v

0 10 20 30 40 50 60 70 80 90 100
e
0 10 20 30 L0 50 60 70 80 90 100
et
0 10 20 30 40 50 60 70 80 90 100
e
0 10 20 30 L0 50 60 70 80 90 100
et
0 10 20 30 40 50 60 70 80 90 100
e
0 10 20 30 40 50 60 70 80 90 100
e
0 10 20 30 L0 50 60 70 80 90 100
et
0 10 20 30 40 50 60 70 80 90 100
e
0 10 20 30 L0 50 60 70 80 90 100
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Rounding offintens

ANA 2013 Grade 3 Mathematics Item 4

L. Round off 642 to the nearest I0.
A 700
B 655
C 640
D 600

What should a learner know to answer this question correctly?

Learners should be able to:
» Understand place value and recognise the value of each digitin a three digit number;
« Identify the tens that are respectively smaller than and greater than the given number;
» Understand the concept of estimation;
» Understand the mathematical vocabulary: nearest.

Where is this topic located in the curriculum? Grade 3 Term 2
Contentarea: Numbers, Operations and Relationships.
Topic: Solve problems in context: Problem-solving techniques.
Concepts and skills:

e Rounding offintens.

« Ifthe learner gave the answer C (640): This shows the learner has an understanding of place value
and recognises the ten in a three digit number and can identify which number is the closest ten to
the given number.
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« Ifthe learner selected answer D: This shows the learner did not correctly identify the ten in the given
three digit number and so could not round off correctly to the nearest ten.

» However, the learner did recognise that 600 is the nearest hundred, as opposed to 700 (answerA).
This shows an understanding of the process of rounding off.

« Ifthe learner gave the answerA(700) or B (655):
° In answer A, the learner rounded off to the larger hundred, thereby showing an inability to
recognise that the nearest ten to the given number was required as the answer.
° |In answer B, the learner was unable to round off to the nearest ten as he/she selected an answer
in which there were five units represented.
° Ifthe learner selected either of these two answers, it shows a lack of understanding of place value
(aninability to identify the ten), as well as a lack of understanding of the word “nearest”.

60% of learners answered the question correctly.

» The distractor provided by answer D may have made the item more difficult as learners may have
become unsure as to whether they needed to identify the nearest ten or the nearest hundred.

Teaching strategies

Rounding off in tens means to change a number to the nearest ten. If a given number ends in 5 or
more, the number is rounded up to the ten that is above the given number. If the given number ends in
anumber less than 5, the number is rounded down to the ten below the given number. Forexample, 67
will be rounded up to 70, but 63 will be rounded down to 60; 582 will be rounded off to 580 but 588 will be
rounded off to 590.

Rounding off walk
» Work with one group of learners at a time whilst the remainder of the class works independently on
set classwork. Allow time for each group in the class to have a turn working with you on this activity.
* Find a relatively large space to work in, either in the classroom or the corridor outside the
classroom.
» Use chalk to draw a large set of eleven squares on the floor. These squares need to be big enough
forthe children to stand in.
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e Numberthe squares 0—10.
 Place a picture of (or draw) a coloured house at each end of the row of squares. Use a different
colourforeach house. Seethe example thatfollows:

O| 1234|567 |8]|9]I0

» Explain to the learners that the squares are like a pathway that they will walk on, with a friend's

house at either end of the path.

» Askalearnerto stand onthe number?7.

« Tell the learner that he/she has taken a walk on the pathway, but it has suddenly started to rain. Tell
the learner that he/she needs to get out of the rain as fast as possible. Explain to the learners “We
are going to see ifitis quicker to go to the blue house or the red house”.

» Ask the learner to walk to the number 0 square, counting his/her steps aloud as he/she walks. The
learner willwalk and count“1,2, 3,4,5,6, 7.

» Ask the learners “How many steps did it take (learner's name) to get to number 0?” The learners
will respond “It took 7 steps to getto number 0.

 Ask the learner to go back to number 7 and to then walk to number 10, counting his/her steps aloud
as he/she walks. Thelearner will walk and count“1, 2, 3”.

» Ask the learners “How many steps did it take (learner's name) to get to number 10?” The learners
will respond “Ittook 3 steps to getto number 10”.

» Ask the learners “Was it shorter to walk to the 0 or to the 10?” The learners will respond that it was
shortertowalk to the 10.

» Explain to the learners that this means it would be quicker to walk from number 7 to the red house to
getoutoftherain.

* Repeatthe above steps with a variety of numbers.

 Lead learners to the understanding that when standing on any of the numbers from 5 to 10 it would
be quicker to go towards the red house, but when standing on the numbers from 0 to 4 it would be
quickerto gotothe blue house.

Rounding off using a 0— 10 number line
¢ Drawa0-10numberline on the board, as shown below.

“—0—0—0—0—0 0000 ¢

®
Ol 23 4L 5 6 7T 8 9I0

» Asklearners to draw the same number line on their white boards or scrap paper.

>

e Asklearners to point to the number 3 on their numberlines.
* Ask the learners “Is the number 3 closer to the arrow on the zero side of the line or to the arrow on

m Using learner’s responses to inform the teaching of mathematics



the ten side ofthe line?” Learners will say thatthe 3 is closer to the zero side.

* Ask them to count how many jumps they need to get to the zero. Learners count “1, 2, 3: three
jumps”.

» Ask learners to count how many jumps they need to make to get to the ten side of the line. Learners
count1,2,3,4,5,6,7:sevenjumps”.

* Repeatthe above steps with other numbers.

Rounding off using a 10 — 20 number line
¢ Drawa 10-20 number line on the board, as shown below.

“—0—0—0—0—0—0—0 00 00—

0 11 12 13 14 15 16 17 18 19 20

» Askthe learners to putafinger onthe number 15.

» Ask learners “From the number 16, is it closer to the 10 or to the 20?” Ask learners to explain how
they got their answer. Learners may respond by saying “16 is closer to 20 because | only had to
jump 4 places to 20 but 6 places to 10”.

» Asklearners “Sowhich tenis closerto 16 —ten or twenty?” Learners will say “20”.

* Repeatthe above steps with a variety of numbers.

» Lead learners to the understanding that we say that the numbers 15 to 19 are closer to 20, but that
the numbers 11 to 14 are closerto 10.

» Explain to learners that “Sometimes it is easier to only talk about the tens and to forget about the
ones fora moment. So we say that we round off numbers to the closest ten. This means that the
numbers 15 to 19 would be rounded off to 20 because they are closer to 20 than they are to 10 and
the numbers 11 to 14 would be rounded off to 10 because they are closer to 10 than they are to 20.
We can do this for all the different tens.”

Rounding off using tens cards

» Ask learners towork in pairs or groups of four.

* Hand out a set of cut up tens cards to each pair or group of four (see printables).

» Write the number 67 on the board.

» Ask learners to find the ten before the number 67 and the ten after the number 67 and to hold up
those two cards. Learners will hold up the 60 and 70 cards. Allow learners to refer to their 1 — 100
number boards if necessary

» Ask learners “How did you know you needed to hold up those two cards?” Learners will respond
“On our number boards we can see that the ten that comes before 67 is 60 and the ten that comes
after67is70”.

 Tell learners to “Hold up the ten that is closest to the number 67”. Learners should hold up the 70
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card.

e Ask learners “How did you know that 67 is closer to 70 than to 60?” Learners may say “On our

number boards we have to jump 3 places to 70, but 7 places to 60, so 70 is closer”. Some learners
may have remembered the previous lessons and so respond “Numbers 65, 66, 67, 68 and 69 would
be rounded off to 70 and numbers 61, 62, 63 and 64 would be rounded off to 60”.

Rounding off in the number range to 999 using number lines

Group work activity:

Ask learners to work in groups of four.

Give each learner a sheet of blank number lines (see printables).

Each learner must select a number range for his/her number line and fillin the missing numbers.
Encourage learners to select number ranges that they are comfortable with, including those in the
hundreds.

Forexample:

S I I I I I I I I I L,
32 343 344 345 346 34T 348 349 350 35l 352

Each learner must then select a number from his/her number line to round off.

Each learner must then tell the rest of the group which number he/she selected and to which ten it
would be rounded off.

Forexample:

< >

3.2 33 3LL 35 3[6 3.7 38 39 350 @ 352
rounds of f to 350

Learners can then swop their number lines within their groups of four and repeat the above steps

choosing differentnumbers.

Individual activity

Learners in Grade 3 can be given a rounding off worksheet (see printables) to consolidate their
understanding of rounding off in higher numberranges.

The worksheet has a variety of number ranges so that learners can fully develop their ability to
round off numbers.

Once learners have completed the worksheet allow them time to share their answers in their
groups or in the class. They should notice that numbers can round up or down to a given number.
Forexample, 351 rounds off to 350 and so does 348.
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Another example of how rounding off can be tested

ANA 2014 Grade 3 Mathematics Item 5

5. Round of ' 132 to the nearest |0.

A 140
B 135
C 130
D 100

Notes:
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Printable: Tens cards

0 60

20 /0

30 80

40 90

S0
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Printable: Numberlines

JPU I AN (NN AN AN (N (N N N N N
JPUN AN AN (N (N (NN (N (N N NN N NS
JPUN I AN (NN (N (NN (N (N N N N NS
JPU I AN (N AN (NN (N (N N NN N N
SR I AN (N (N (NN (N (N N N N IS
JPUN AN AN (NN (N (N (N (N N N N NS
SR I AN (NN (NN (NN (N (N N N N NS
JPUN AN AN (NN SN AN (R (N N N N N
SR I AN (N (N (NN (N (N (N N N NS
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Printable: Rounding off

Circle three numbers that will round of ' to 20 on the number line below

S I I I I I N I I

O 1 23 456 7 8 910 111218141516 17 18 19 20

Circle three numbers that will round of ' to 30 on the number line below

JPUE N I I I I I I [ I

20 2122 23 24 2526 27 28 29 30 3| 32 33 34 35 36 37 38 39 40

Circle three numbers that will round of T to 560 on the number line below

«l I I I I I I I I I I

560 552 55/ 556 558 560 562 564 566 568 570

Circle three numbers that will round of f to 710 on the number line below

I I I I I I I I I I I
<
702 703 704 J05 06 707 708 709 70 NI 12

Circle three numbers that will round of T to 850 on the number line below

I I I I I I I I I I I
<
840 842 84, 846 8,8 850 852 85, 856 858 840

Circle three numbers that will round of T to 990 on the number line below

« I I I I I I I I I I

9L 985 986 987 988 989 990 991 992 993 99
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Fractions

ANA 2013 Grade 3 Mathematics Items 6 and 21

6. Ar‘r‘onge | hc|‘F, | (:Luor‘ter‘, | thir‘d, | fifth from the Sr‘eatest to the

smallest.

A | q,uqr‘ter‘, | hc|‘F, | f\if\th, | third
B. | hcho, | thir‘d, | q’ucr‘ter‘, | fifth
C. | thir‘d, | f\if\th, | (:Luor‘ter‘, | half

D. | f\if\th, | q'uor‘ter‘, | ‘bhir‘d, | half

2l. Circle the shcpe that is divided in hdlf.

What should alearner know to answer these questions correctly?
Learners should be able to:

Item 6
* Read and understand the word names for fractions;
» Have a method of comparing the relative sizes of unit fractions;
» Know the meaning of the words greatest and smallest; and
» Arrange the fractionsin order.

Item 21
* Recognise the terminology: divide and half;
» Understand that one half of a shape must be exactly the same as the other half;
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* Linkthis understanding of fractions to knowledge of symmetry.

Where is this topic located in the curriculum? Grade 3 Term1-4
Contentarea: Numbers, Operations and Relationships.
Topic: Fractions.
Concepts and skills:
 ltem 6 (Term 4): Order, describe and compare fractions.
» Iltem 21 (Term 1): Recognise fractions in diagrammatic form.

Item 6
« Ifthe learner gave the answer B: this shows the learner ordered the fractions correctly and
has the required knowledge and understanding.

Item 21
« Ifthe learner selected the bell shape: this shows the learner recognises that shape must be
divided into two halves that are exactly the same.

Item 6
« Ifthe learner gave the answer D:
° The learner ordered the fractions, but in the wrong way (i.e. from smallest to greatest instead of
greatestto smallest as required by the question).
° The learner demonstrated an ability to compare the relative sizes of the fractions, but did so in the
wrong order.
° Thelearner's knowledge of 'greatest' and 'smallest’' may need further development.

Item 21
« Ifthe learner circled the heart or the quadrilateral: this shows the learner recognised that the shape
had to be divided into two parts, but did not know that the two parts had to be equal in size in order
for the shape to be divided in half.

Item 6
« If the learner gave the answer A or C: in these options the fractions have not been ordered at all.
This shows the learner does not know how to order fractions from greatest to smallest.
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Item 21
« If no answer was given: this could demonstrate no understanding or a lack of time or carelessness
onthe part of the learner.

Item 6
40% of learners answered the question correctly.

Item 21
74% of learners answered the question correctly.
Factors contributing to the difficulty of the items

Item 6
e Since this item is located in the Grade 3 Term 4 curriculum, some learners may have found it
difficult. However, the fractions in the question are all unit fractions which simplifies the question to
some extent. The question could have been more difficult if some non-unit fractions (e.g. 2 fifths)
had beenincluded inthe listto order.

Item 21
» Thisitemwas relatively simple as itrelies on knowledge covered previously in Grades 1 and 2.

Teaching strategies
Establishing the concept of fractions — using paper folding
« Ask learners towork in pairs or groups of four.
» Give each pair/group of four a collection of paper shapes, for example a rectangle, a square, a
triangle, a circle and a diamond.
» Ask learners to select the square and place itin front of them.
° Ask learners to describe what they see in front of them. Learners may respond by saying “Paper”
or“Square”
° Model the correctlanguage. Say “We have one shape. We have one whole shape”.
° Ask learners “How do we know it is a whole shape?” Learners should respond “There is only one
piece of paper” or “The shape is not torn or cut”.
° Say “We call this a whole. Can you hold up another whole from the shapes you have on your
desk?” Learners can hold up one of the other shapes.
° Ask the learners “What do we have if | fold my square down the middle?” Learners should
respond by saying “You have a small rectangle” or “You have two small rectangles”.
° Unfold the shape and ask the learners “Is it still a whole?” Learners should respond by saying
“Yes. You can see the two small rectangles, butitis still one piece of paper soitis stillawhole”.
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° Explain to the learners that the whole shape can be made up of two smaller shapes.

» Then ask learners to fold their squares in half, taking care to match the corners up exactly.

N
\

> >

° Ask learners to tell you what they see. The learners should respond by saying “I see two small
rectangles” or “The small rectangles are both the same size” or “A square is made up of two
rectangles”.

° Say “Right, we have folded our shape in half. Foritto be folded in half, the two pieces need to be
exactly the same. When | have folded my shape like this | have found two fraction parts of the
shape that make up the whole”.

° Then say “If | fold my shape like this (demonstrate folding over a small piece of the square), would
that be folding it in half? Why do you say so?” Learners should respond by saying “No, the two
pieces need to be exactly the same and one piece is much smaller than the other one”.

° Emphasise that fraction parts must be equal in size.

» Asklearners to now try folding their rectangles in half on their own.
° Ask learners, “How do you know you've folded the shape in half?” Learners should respond by
saying “The two pieces are exactly the same”.
° Ask learners “What do you notice about the two pieces?' Encourage learners to realise that the
two pieces are a different size/shape from the whole and that together the two pieces make up the
whole.

° Repeatthe above steps with the rest of the paper shapes.

e Talk about what you have found when you folded the paper shapes in this activity. You found
fraction parts. Fractions are parts of awhole.

e Forexample: Half of a square is one of two equal sized parts into which a square has been folded. In
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terms of numbers, afractionis a part of a number. Half of 1 is 15
» Working with a fraction board
* Place learners in pairs or groups of four and give each pair or group a fraction board cut into strips

(see printables).

° Ask learners to hold up the strip that they think represents the whole. Ask them “Why did you
choose that strip?” Learners should respond by saying “This strip shows 1 shape/piece. You
cannot see the different parts that make it up”.

° Then ask learners if they can hold up the strip that shows the shape divided in half. Ask them
“How do you know this strip shows half?” Learners should respond by saying “When you divide
something in half it has two pieces that are exactly the same”.

° Ask learners to place the halves strip directly on top of the whole strip and ask them “What do you
notice?” Learners should say “Two halves are exactly the same size as one whole” or “One
whole is made up of two halves”.

° Ask learners to fold the halves strip on the halving line and to then place the folded paper (one
half) on top of the whole. Ask them “What do you notice?” Learners should respond by saying
“One half covers up half of the whole” or “The uncovered side is exactly the same size as the
covered side” or “We have covered one half of the whole”.

* Repeat the above steps with thirds, quarters, fifths, sixths and eighths by folding them on the lines
and placing them onto the whole.

* Then repeat the above steps but place the quarters strip on top of the halves strip so that learners
can discover that one halfis equivalent to two quarters.

Working with parts of the whole

» Ask learners to work in groups of five or ten.

» Shuffle the cut-up 'l have ... Who has' cards well (see printables).

* Hand out the cards. Learners will each get either four cards (for the group of five) or two cards (for
the group often).

» Learners need to be able to recognise the diagrammatic representation of the fraction in order to do
this activity. For this reason, you may need to facilitate the activity in the beginning so as to help the
learners interpret the diagrams. With practice and greater knowledge of fractions, this could be a
game played by groups of learners independently of the teacher
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° Onelearner starts by reading out the card, e.g. “| have three sixths. Who has two eighths?”

I have:

Who has:
two eighths?

° The otherlearners in the group must then look through the cards in their hand and see if they have
the diagram answering the question “Who has two eighths?”

I have:

Who has:
five sixths?

° The person who has the correct card (as shown below) then reads out correct the card: “l have
two eighths. Who has five sixths?”

° This process continues until all the cards have been read.

° Iftime allows, the cards could then be re-shuffled and handed out so as to play the game again.

m Using learner’s responses to inform the teaching of mathematics



Another example of how fractions can be tested

ANA 2014 Grade 3 Mathematics ltem 17

|7 Answer ol,uestions |7| ancl |72

|71 Nelson eats 2 Pieces of the chocolate shown below.

L

What fraction of the chocolate did Nelson eat.?

I'/.2 Zinzi eats a q’uor‘ter‘ of the chocolate shown below.

L

How many Pieces did Zinzi eat.?

Notes:

Using learner’s responses to inform the teaching of mathematics _



Printable: Fraction board
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Printable: “l have ... Who has” cards (1)

I have: I have:
Who has: Who has:

two thirds? four eigl'\tl'\s?
I have: I have:
Who has: Who has:

one Tifth? one cluor‘ter‘?
I have: I have:
Who has: Who has:

three q,uar‘ter‘s? four fifths?
I have: I have:
Who has: Who has:

SiX eigl'\ths? three sixths?
I have: I have:
Who has: Who has:

one w|wo|e?

two eighths?
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Printable: “l have ... Who has” cards (2)

I have: I have:
Who has: Who has:
five sixths? one sixth?
I have: I have:
Who has: Who has:
two q{uor‘ters? three fifths?
I have: I have:
Who has: Who has:
seven eighths? five eighths?
I have: I have:
Who has: Who has:
one third? two sixths?
I have: I have:
Who has: Who has:
two halves? one half?
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Money: addition and subtraction

ANA 2013 Grade 3 Mathematics Items 24.1 and 24.2

24. Read the Price list. below and answer the cl’uestions that follow.

Price list
Bunch of grapes  |R5.50

PinecPP|e R|0,00
Apple R5,50
Orange R6,00

2A| How much will 2 PinecPP|es cost?

R

24.2 How much chqnge must | get it T buH one orange and pay with RI0.00?
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What should alearner know to answer this question correctly?
Learners should be able to:
- Interpretthe questions asked in order to identify which operation is needed to solve the problem;
 Disregardirrelevantinformation so as to simplify the item;
- Understand the concept of change as being that which is given when too much money is paid
initially;
« Add or subtract rand amounts by using the correct calculation strategies;
» Show the method they used to solve the problems.

Where is this topic located in the curriculum? Grade 2 Term1
Contentarea: Numbers, Operations and Relationships.
Topic: Money.
Concepts and skills:
« Solve money problems involving totals and change in cents up to 50c and rands up to R20.

Item 24.1
- Ifthelearner answered R20 and showed the correct working as shown in the response below;
° The learner decided to draw the two pineapples as part of the solution strategy. The prices of the
pineapples were written on the fruits, showing an awareness that each pineapple cost R10.00;
° The learner was then able to write out the addition algorithm 10 + 10 = 20 and provide the answer
R20.

24.1 How much will 2 pineapples cost?

N
{ \ 1
\‘,. v 1O+ 1O =R

Item 24.2
« Ifthe learner answered R4 and showed the correct working as shown in the following response:
° Thelearnerwas able to read the problem and determine which operation to use;
° The numbers written on the left hand side of the block (101) suggest that the learner attempted to
highlight the key information needed to solve the problem. The learner may have written 10 to
show the amount of money that was used to pay. The learner may then have written a 1 next to

the 10 to show that only 1 orange was bought;
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° The learner was then able to write the correct algorithm, 10 — 6 = 4 and calculate that R4 change
needed to be given.

242 How much change must | get if | buy one orange and pay

with R10,00?

s s, e e e S s e e e e e o S

R__Le_¢chandce
“~J

Item 24.1
« If the learner provided the response below: this shows the learner understood correctly that two
pineapples cost R20. However, the learner was unable to write the correct answer and wrote R12
instead of R20.

Theko ya dipeinupo|e tse 2 e tla ba bokae?

Pgne{))f_. tla ba R0

R___IL XD

Item 24.2
- Ifthelearner gave the correct answer, but did not show how he/she got to thatanswer;
« In the following example the learner wrote the algorithm as 6 — 10 = 4, which shows some confusion

in terms of how to write out a number sentence. However, the learner gave the correct answer, R4.

24.1  How much will 2 pineapples cost?

6= (0= ¢,

X
o
9
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Item 24.1
e Theresponse below shows no understanding;
- Itappears that the learner did not understand the language in the problem as the learner drew three
apples instead of two pineapples;
« The learner was unable to recognise that the price of each of the two pineapples needed to be
added togetherin order to determine the total cost;
» The learner wrote the answer as R100c which shows that the learner did not understand what to do

with the given information.

Theko ya dipeinapo[e tse 2 e tla ba bokae?

35 &

R__ch'QJ_K_#_

Item 24.2
* Theresponse below shows no understanding;
|t appears that the learner did not understand the language in the problem as the learner drew

three bunches of grapes instead of one orange;

¢ The learner was not able to determine that this is a subtraction problem and that R6,00 needed to
be taken away from R10,00 in order to calculate the change needed.

* The answer was given as R15000c which indicates that the learner has no understanding of the

value of money.

Ke IOkBIQ hO 'FUIT\CIF\G t:jhent Jhe HG bOkQB hOEbG |(e r*el(o |ornunu
e |e nnswe mm eke |ef\ a kG RI0,00?

arf;
b e

Item 24.1
56% of learners answered the question correctly.

m Using learner’s responses to inform the teaching of mathematics



Item 24.2
47% of learners answered the question correctly.

» Learners may have found this item more difficult as the rand amounts were written with a comma
and zeros as place holders for the cents (for example: R10.00). In many instances in the classroom,
learners would have seen rand amounts written more simply, without the cents (for example: R10).

e The amount of irrelevant information may also have made this problem more difficult for learners as
they could have become unsure of what information they needed to focus on.

e The level of reading required in this problem could also have caused difficulties, resulting in
learners being unsure of which fruit to select and then not knowing what needed to be done in order
to solve the problem.

Teaching strategies
Paper money calculations
» Ask learners towork in pairs or groups of four.
» Provide each pair or group of four with cut up paper money (see printables).
 Begin this activity by focusing on coin recognition to ensure that the learners know what each coin
looks like and what amount it represents.

e Asklearnersto hold up a 10c coin.
° Ask them, “How do you know this is a 10c coin?” Learners can talk about the colour, size, picture,
numbers and the c (for cents) that they see on the coin.
» Repeat with all the coins, taking care to compare the coins and to talk about their similarities and
differences.

» Asklearners to hold up the R5 coin and the 5c coin.

° Ask the learners “Which is the R5 coin?” Learners should respond by describing the features of
the coin.

° Ask learners “How did you know that the other coin isn't the R5 coin?” Learners should respond
that on the R5 coin they can see the word 'rand' and on the 5c¢ coin they can see the 'c' which
stands for cents.

° Ask learners “Which coin is worth more?” Learners should respond that the R5 coin is worth

more.

» Asklearnersif they can show you R2 without using a R2 coin.
° Learners will hold up atwo R1 coins or one R1 and two 50c coins, etc.
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Ask learners to add R3 to the R2 that they put aside. Ask them “Do we have a R3 coin that we can

use?”

° Learners should respond “No” and will then show the coins that they used instead (one R2 coin
and one R1 coin or three R1 coins, etc.).

Ask learners “How much money do you have altogether now?” Learners should respond that they

have R5.

° Asklearners to take away R1 from the R5 that they put aside;

° Ask the learners “If you take R1 away from R5, how much money do you have left over?”
Learners should respond that they have R4 left over.

* Repeatwith many different amounts of money and combinations of coins.

» Learners need much practice with adding and subtracting money and it is necessary for them to
develop their understanding of this through working concretely with paper cut-outs of money.

 In making up amounts of money use multiple rather than single coins so that learners are able to
physically take away coins and count the remaining money. This is more meaningful for them than
trying to subtract (for example) R2 from a R5 coin, which may seem impossible because the R5
coin cannot be broken up into parts.

Shopping

* In preparation for this activity, cut out items from grocery store advertisements.

e Ensure that you cut the store price off the items so that you can write your own prices using
numbers from a suitable number range.

« It is more important for the prices to be in a number range suitable for your learners than for the
prices to be realistic.

» Write prices onto your cut out items in rands or cents. Only use combinations of rands and cents
when your learners have had much practice adding and subtracting rands and cents separately.

Forexample:
» Ask learners towork in pairs or groups of four.
» Provide each pair or group of four with a shopping list and a variety of priced items as shown below.
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At the shop you bu&j

YOU spend

° Ask learners to select a number of priced items. The quantity depends on the ability level of the
learners.

° Ask learners to complete the shopping list by writing in the name of the item and its price. The
written work can be completed on scrap paper, whiteboards, orin the learners' books.

At the shop you bu&j

An orange R3

A banana R2

An qlplp|e RL
You spend RY

» Askthe learners to calculate how much money they would spend if they bought each of the selected
priced items and to write the total in the space provided.
» Askthelearners a variety of questions, such as:
° “How many items did you buy?”
° “How much did they each cost?”
° “How much did you have to spend in total?”
° “How did you work out how much you needed to spend?”
« Allow the learners to do numerous examples.
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Changedice
 Forthis activity you will need to use a variety of priced items as described in the activity above. The
priced items for this activity need to have a monetary value of R5 or less.
* You will also need a money dice with rand amounts of R6 or larger on the faces of the dice, as
shown below.

RI6 RO R20

° Asklearners to work in pairs or groups of four.

° Provide each pair or group of four with a selection of priced items, a money dice and scrap paper or
a white board.

° Ask the learners to select one priced item, for example: an apple

° Ask learners to roll the money dice and to take note of the amount of money shown on the face that

m Using learner’s responses to inform the teaching of mathematics

lands on top, for example:




° Explain to learners that this means that they buy an apple for R4 and they pay for it using R10. Ask
them “How much change will you need to get?”

° Ask thelearners to work out how much change they will get on their scrap paper or white boards.

° Ask the learners “How did you work out how much change you needed?” Encourage learners to
verbalise that R4 needs to be taken away from R10 to find the amount of change needed.

° Encourage learners to write the algorithm R10 — R4 = R6.

° Repeat this activity multiple times in order for learners to develop their understanding of the concept

of change.

Notes:
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Another example of how addition and subtraction in the context
of money can be tested

ANA 2014 Grade 3 Mathematics Item 24

24 Read the Pr‘ice list. below and answer the q,uestions that follow.

RI3.50 RI8.25
Guitar Trumloet

2A.| Which two musical instruments can you bug for exact|3 R38.507?

24.2 Jack buﬂs a trumpet and pays with a R50 note.
How much change will he get?

He will get R
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Printable: Coin cut-outs
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Word problem: multiplication of a two digit
number by a 1-digit number

ANA 2013 Grade 3 Mathematics Item 19

9. John, Jim, and Joan each have 37 lol |iPoPs.
How many |o||iPoPs do theﬂ have c:|t09et,her‘?

What should alearner know to answer this question correctly?

Learners should be able to:

* Read the question and identify the basic operation to be applied in solving the problem;

» Analyse a problem to determine what information is known and what information is still needed to
solve the problem;

Select calculation strategies;

Understand breaking down of numbers, place value, repeated addition and multiplication;

Understand basic mathematical vocabulary such as: each, altogether.

Where is this topic located in the curriculum? Grade 3 Term 3 and 4

ContentArea: Numbers, Operations and Relationships

Topic: Repeated addition leading to multiplication

Concepts and skills:

* Solve word problems in context and explain own solution to problems using multiplication with
answers up to 100.

* Ifthe learner gave the answer 111 (different learners may have used different strategies to arrive at
this answer);

* The vertical method of adding has been used, while horizontal working is still encouraged in Grade 3
in CAPS.

* This indicates the learner is able to use repeated addition of three (3) numbers, or is able to apply
multiplication correctly: 3x 37 =111;

« |t also shows the learner is able to work with numbers in tens and units to solve the problem and is
able to solve the problem by carrying units (converting a group of 10 units) into tens.
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19. John, Jim and Joan each have 37 lollipops.

How many lollipops do they have altogether?

« Ifthe learner realised that repeated addition or multiplication was necessary to solve the problem,
but did not do the working correctly.

» The error in the working might be related to the incorrect use of place value (when you add 37 three
times you need to correctly carry the units and tens).

* The learner may not know the correct algorithm to do the calculation, as shown in the example
below: the learner has added three 7s to get 21, but has not moved on from this step correctly. It
seems the learner wrote the 2 (tens) in the units place and carried the 1 (unit) to the tens place.

19. John, Jim and Joan each have 37 lollipops.

How many lollipops do they have altogether?

M
+2.
o B

« Ifthe learner used the incorrect basic operation to solve the problem and gave the wrong answer; or
* Ifthe learner gave the wrong answer and showed no method to solve the problem.

26% of learners answered the question correctly.
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The problem was difficult for learners that struggled to read and understand the question: these
learners may not have been able to determine the basic operation needed to solve the problem.

A further factor contributing to the difficulty of the problem is that the learners were not able to add
three two digit numbers together to a total of more than a hundred (100).

Although the CAPS requires thatin Term 3 in Grade 3 learners should be able to add and subtract
up to 800, it also specifies that repeated addition problems in context should go up to a solution of
75inTerm 3and up to 100in Term 4, which may have caused some difficulty for the learners.

Teaching strategies
Solving of word problems

You should emphasise the underlying skills required to solve word problems by giving learners
multiple problem sums to solve.

When learners are asked to solve a problem by making sense of a situation presented, they
develop an awareness of what it is to add, to subtract, to multiply and to divide, rather than being
told the meaning of these operations by the teacher: i.e. the learners develop conceptual
understanding.

Learners can solve problems without knowing the words addition, subtraction, multiplication and
division or, for that matter, before they know the symbols representing these operations.

Problems may be based not only on one operation but may make use of a combination of
operations.

When you pose a word problem to learners, you should:

° Ensure the learners understand the necessary mathematical vocabulary and skills;

° Encourage learners to think creatively;

° Assistlearners in developing their own methods of calculation;

° Provide real-life contexts that help the learners to generalise mathematical knowledge

Steps to follow when teaching word problems to Foundation Phase learners:
* You can give learners multiple problems. Encourage a discussion on the information that is known

and what needs to be found out.

* Analyse the problem by reading the problem with understanding;
» Help learners understand the specific mathematical vocabulary and skills stated in the problem and

explain unfamiliar words.

» Determine the basic operations needed to solve the problem by asking higher order questions:

° Whatinformationis given?

° Whatis the question that needs to be answered?

° Canyou re-write the questionin your own words?

° Canyoudraw a sketch or picture to illustrate the question?
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° Whatkind of problemiis it: addition, subtraction, multiplication or division?

» Learners should use the following strategies for solving the problems:
° Using concrete apparatus;
° Drawing pictures, diagrams or sketches;
° Building up and breaking down numbers;
° Doubling and halving numbers;
° Usinganumberline;
° Making lists or tables;
° Guessing and checking different solutions;
° Working backwards and forwards;

° Working from the known to unknown.

Learners should be exposed to different word problems that represent repeated addition.
Repeated addition is done when the same number is repeatedly added. Repeated addition word

problems can also be addressed using money, mass, length and capacity.

Applying strategies to solve a problem
Example 1

Repeated addition using problem solving strategies.

If Sam reads 34 books each month, how many books would she have read q|together* in Ju|3,
August and September?

Problem solving steps:
Step 1: Know or understand the problem
* Help learners to understand the information given and to determine exactly what they are expected
todo:
» Asklearners toidentify the information thatis given;

» Asklearners to underline the words in the question that give the information.

If Sam reads i/h books each month how many books would she have read a|t09ether* in Ju|3,
August and Selptember*?

» Helplearnersidentify whatis given by asking appropriate questions.
° How many books does Sam read? 34 books.
° When does she read the books? Each month.
° How many months are given? 3 months: July, August and September.

° What does the question ask? How many books does Sam read altogether in 3 months?
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Step 2: Design a plan
» Help learners think about what needs to be done to find the solution.
» Determine with the learners what operations to use and then where to start and which steps to

follow.
e Learners can draw a diagram to help them understand the question or write a number sentence,
depending on their level of understanding, for example:

Adrawing of 3 groups of 34 books each. (Itis unlikely that learners would draw something this detailed
—this would waste a lot of time. Rather encourage the learners to use numbers and number sentences

to find the solution.)
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Step 3: Carry out your plan
» Solve the problem using the strategy selected. Learners will select different strategies to solve the

problem:
Repeated addition using breaking down Repeated addition using multiplication as a
and building up as a strategy; strategy:
3+3L+3L=__ 3L +3L+3,L=3x34
=380+ 4) + B0+ 4) +(30+ 4) =(3x 30 +3x4)
=(30+30+30)+ (4 +4+4) =90 +12
=90 +12 = (90 + 10) +2
=90+10 + 2 =100 + 2
=102 =102

Step 4: Look back
» Check the solution to the problem with the learners.
* Thelearners should make sure that the calculation was done correctly and the strategy was applied
correctly.
» Asklearners to read the question again and to write the correct answer:

If Sam reads 34 books each month how many books would she have read a|t,09ether' in Ju|3,
August, and September?
Sam would have read 102 books in 3 months.

Example 2
* Repeated addition using breaking down and building up as a strategy.

MPHO |'1e|Pec| |'1er‘ mum 'FE)P 5 dGHS to bal(e cupches.
-“'\63 bakecl 28 cupches evePH CJIGH HOW mang CUPCGI(GS Clld tl’\eﬂ bal(e a|toget|'\er‘?

Problem solving steps:

Step1: Know or understand the problem
» Help learners to understand the information given and to determine exactly what they are expected
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todo:
° Learners should identify the information that is given;
° Learners should underline the words in the question that give the information.

MPHO I’\GIPeCI her‘ mum 'FOI" 5 dags to bake cupches.
TheH baked 28 CUIDCCII(eS ever‘g dClH HOW mang cupcakes CIICI tl"\eH bake o|together‘?

» Help learners identify what is given by asking appropriate questions.
° What did Mpho and her mum bake? (Cupcakes)
° Forhow many days did Mpho help her mum? (5 days)
° How many cupcakes did they bake each day? (28 cup cakes per day)
° What does the question ask? (How many cupcakes did they bake altogether?)
° What should you do? (Add all the cupcakes together for 5 days)

Step 2: Design a plan:
» Help learners to think about what they have to do. Help them to determine which operations to use,
where to start with the problem and which steps to follow.
» Ask learners to draw the question to make it meaningful or to write a number sentence, depending
ontheir level of understanding, for example:

5 SI"OUPS O'F 28 CUPCGI(eS

28+28+28+28+28=
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e The numbers are too large to add up by counting on in multiples and should be broken down to add
correctly.

Step 3: Carry out your plan
 Solve the problem using breaking down and building up as a strategy.

28+28+28+28+28=
=(20+8) +(20+ 8) + (20+ 8) + (20+ 8) + (20+ 8)
=(20+20+20+20+20)+(8+8+8+8+38)

=100 +(8+8) +(8 +8) +(8)

=100 +16+16+8

=|00+10+10+6+6+8

=120 +H2+8

=120+10+2+8

=120+20

=140

Step 4: Look back
e Check the solution to the problem with the learners.
* The learners should make sure that the calculation was done correctly and the strategy applied
correctly.
 Learners could use other strategies and methods to calculate the answer. Encourage them to find
the most efficient calculation strategies.
» Askthe learners toread the question again and to write the full answer:

MPHO I’\GIPed her‘ mum 'FOI" 5 ngS to bcke CUPCGI(eS.
TI"]GH baked 28 CUPCOI(GS ever‘g dGH HOW monﬁ CUPCGI(eS dlCl the3 bcke a|together‘?

MPHO qnd |'1er‘ mum baked M.O CUPCGI(eS in 5 dGHS.

Example 3
* Repeated addition using multiplication as a strategy.

J-onng cleaned the garage. His dad Pqid him R30 per clqa. How much money did Jonnﬂ earn for
the work he did in A dags?

Skills needed to solve the problem:
» Multiplication of whole numbers:
» Learners should be able to multiply 2 digits by 1 digit.
° Ensure that learners do not initially learn multiplication tables off by heart but move from skip
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counting and repeated addition to seeing the patterns in multiplication tables up to 10 x 10.

° Asklearners ifthey see a pattern when counting in 4s from 0 —40.

° Asklearners ifthey see a pattern when counting in 5s from 0 - 50.

° Asklearners ifthey see a pattern when counting in 2s from 0—40 and in 4s from 0 - 40.

° Asklearners ifthey see a pattern when counting in 3s from 0 — 60 and in 6s from 0 - 60.

° It will be highly beneficial to learners if they eventually do know their multiplications tables off by
heart.

e Commutative property:
° Learners should know that numbers can be multipliedinany ordere.g. 5x6=6x5
Ask learners to draw the following arrays of counters on their slates or whiteboards or in their maths
books:

©O O O0OO0O0o
O O O0OO0O0o
©O O O0OO0O0
O O O0OO0O0o
O OO0OO0
O O0OO0OO
O OO0OOo
O O0OO0OO
O O0OO0OOo

 Ask learners to write a number sentence for each to calculate how many circles there are in each
rectangle.

. 5x4=20 2. Lx5=20

 Learners should notice that you get the same answer when you multiply the same two numbers, no
matter what order you doiitin. It does not matter in which order the numbers are written.

Multiplication of units by 10:
» Asklearners to write down and calculate the following:

LxT=
LOxT=

* Askthelearners what they notice.
* Do more similar sums with the learners and ask them what they notice, e.g. 6 x 5,60 x 5; 3x9, 3 x
90.
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Multiplication of 2 digits by 1 digit using breaking down and building up:
» Asklearnersto calculate 16 x 4 by breaking up 16 on a slate or whiteboard or in a maths book.
° Learners write 16 in expanded notation:
6=10+6
* Encourage learners to multiply both numbers by 4 and to add the answers.
Example: 6x[=(0+6)xL
=(10x 4)+(6x4)
= AO + 24
=40+20+/
=6/
Problem solving steps:
Step 1: Know or understand the problem
 Help learners to understand the information given and to determine exactly what they are expected
todo:
 Learners should identify the information thatis given.
 Learners should underline the words in the question that give the information.

J-onng cleaned the garage. His dad Paid him R30 per CICI%.

HOW much moneg dld JOhnH earn 'FE)I" the WOI"I( he l‘\GS clone in dd S?

 Learners should identify whatis given. Help them to do this by asking appropriate questions:
° Whatdid Jonny do? Clean the garage.
° How many days did it take him? 4 days.
° How much money did his dad pay him? R30 per day.
° How much money did he earn?

Step 2: Design a plan
* Help learners think about what they have to do. Help them determine which operations to use,

where to start with the problem and which steps to follow.
» Ask learners to draw the question to make it meaningful or to write a number sentence, depending

ontheir level of understanding, for example:

N

R30 + R30 + R30 + R30 =
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* Learners may realise that a shorter way to write the number sentence is:
L x30=

Step 3: Carry out your plan:
» Solve the problem using multiplication as a strategy.

Lkx300r30x 4

e Encourage learners to break up numbers to make them easier to multiply:
° Asklearnersto calculate: 4 x 30
° Ask themto break up the 30 and then multiply:

Lx(Bx10)=(4x3)x10=12x10=120

e Asklearners whatthey notice.

Step 4: Look back:
e Check the solution to the problem with the learners.
* The learners should make sure that the calculation was done correctly and the strategy applied
correctly.
» Asklearners to read the question again and write the full answer:

J-onnH cleaned the garage. His dad Paid him R30 per CIG%.

HOW much moneH dld JOhnH earn 'FE)I" the WOF‘I( he l‘\GS c|one in dCI S?

\]-OhnH eqr‘necl R|2O 'FE)I" A ddHS WOF‘I(.
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Another example of how multiplication can be tested

ANA 2014 Grade 3 Mathematics Item 18.2

182 510 =

Notes:
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Word problems: division

ANA 2013 Grade 3 Mathematics Item 20

20. There are 36 chocolates in a box. Each child Sets 5 chocolates. How many

children Sot chocolates? How many chocolates were left over?

What should alearner know to answer this question correctly?

Learners should be able to:

Read the problem with understanding;

Analyse the problem to determine what information is known and what information is still needed to
solve the problem;

Selectthe most appropriate strategy to share - draw pictures or do division;

Understand the difference between equal grouping and sharing;

Understand equal sharing and division with remainders;

Understand basic mathematical vocabulary such as: how many, each, left over, equal sharing,
share amongst, division, remainder, and know the spelling of the word 'remainder' in their home

language.

Where is this topic located in the curriculum? Grade 3 Term1

Contentarea: Numbers, Operations and Relationships.

Topic: Grouping and sharing leading to division.

Concepts and skills:

Solves and explains own solutions to problems that involve equal sharing and grouping up to 50

with answers that may include remainders.

If the learner gave the answer '7 children, remainder 1': this shows the learner was able to identify
the basic operation that had to be applied, namely, division of a two-digit number.

The learner was able to apply division correctly (36 +5=7).

The learner could write the remainder correctly as 1 and could correctly write the word 'remainder’
in his/her home language.
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20. Ho ne ho na le dit\jhokdete tse 36 ka hara lebokose. Nswana ka mong
o ne a filwe tse 5. Ke bana ba bakae ba Fumaneng di’bemokolete mme

ho setse tse kae?
G

v4
Zbt5="7

hosala v

P

”C.j wand JP/\U Monci OTb Fu oy
J ~

« Ifthe learner followed the correct basic operation of division, but did not use the correct divider, 5.

20. Ho ne ho na le ditJhoko|ete tse 36 ka hara lebokose. Nswanu ka mong
o ne a filwe tse 5. Ke bana ba bakae ba 'Fumaneng &it‘_j]ﬁoi(dete mme

ho setse tse kae?

Zh+R -8 ¥

« Ifthe learner gave the wrong answer and used the incorrect method or basic operation to solve the
problem.

20. Ho ne ho na le ditJhokoLete tse 36 ka hara lebokose. Nswcno ka mong
o ne a filwe tse 5. Ke bana ba bakae ba f‘umanens ditJhokdete mme
ho setse tse kae?

36=h=I
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20% of learners answered the question correctly.

The problem was difficult for learners who struggled to read and understand the question.
Learners may not have been able to determine the basic operation needed to solve the problem.
Although CAPS requires that in Term 1 in Grade 3 learners should be able to solve and explain
solutions to practical problems that involve equal sharing and grouping up to 50 with answers that
include remainders, learners could not determine the answer, even practically.

It is evident that learners were taught division, but were not able to do the calculation of division
correctly as yet.

Teaching strategies
Solving of problems using equal sharing and grouping with no remainder

In order for learners to correctly solve this item teachers should emphasise the skills required by
giving learners many examples of word problems to solve. Word problems should be done during
the process of learning about operations and not only at the end.

Learners need to understand the two types of sharing situations:

° Equal sharing;

° Equal grouping.

Equal grouping and sharing vocabulary: Pieces, parts, share/s, group/s, share equally, share
amongst, the same as, equal shares or parts, more or less than, break up, each, per, divide.

To help learners understand sharing and grouping, expose them to practical sharing situations that
arise in various contexts in their lives, e.g. food, sweets, pencils, money, length, capacity, mass.
Equal sharing and grouping should be introduced by beginning with small numbers (one-digit
numbers) and increasing the number range to two-digit numbers.

Share objects practically between two learners at first and then between more than two learners,
e.g. between 3,4,5,6,7,8and9learners.

Encourage discussion and allow learners to find their own ways to solve the problems by allowing
learners to draw the problems or to demonstrate them practically with concrete resources.
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Examples to demonstrate the difference between sharing and grouping

T
o] ©

Example of a sharing problem
We shor‘e 8 sweets eClUGHH omongs‘t 'Fbur‘ clﬁi|dr‘en.

How many sweets does each child get?
Each child 3ets 2 sweets.
Example of a grouping problem
We have 8 sweets.
How many children will each Set four sweets?
Two children can get 4. sweets each.
Grouping and Sharing — two more problems to work though in class

. A 9ir~| has 12 bananas. She Puts the same number of bananas in each bucket. How many
bananas will she Put in each bucket?

LA A
)))2)))D))))
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2. Pam had 20 buttons for dll the J'er*segs she knitted. She used 5 buttons for each
J'er*seﬂ. How many J'er*seﬂs did she knit.?

o0 o0 00 00 o0 o0 o0 o0 o0 o0
00 00 00 00 00 00 00 00 00 00
o0 o0 00 00 o0 o0 o0 o0 o0 o0
00 00 00 00 00 00 00 00 00 00

U i,

Concrete activity solution
» Ask learners to put the buttons into groups of 5.
» Ask learners to estimate the result of the problem before actually doing the activity.
» Encourage learners to find their own way to share or group objects.
e Asklearners to explain and record their methods.
* Remember that learners should always start to equally share and group at a concrete level and
then proceed to the semi-concrete and the abstract level.

Solving of problems using equal sharing and grouping with remainders
e Learners should first be exposed to problems without remainders and then problems with
remainders.
° Practical work is essential to ensure understanding of equal sharing or grouping. Learners will
have to work with increasingly larger numbers within the number range 0-100.
° Remember: Learners should use their own techniques when solving equal sharing problems.
° Encourage learners to estimate the result of the problem before actually doing the activity.

 Steps fordealing with a remainder:
° Learners should equally share or group objects.
° |fthereis aremainder, learners should discuss what to do with the remainder.
° Mathematical vocabulary that learners should be taught is: equally share, share amongst, share
between, divide, remain, remainder, left over, grouping.

Practical group work activity:
e Asklearnerstoworkin groups of 2.
» Asklearners to share 16 counters equally between the two learners in each pair.
° Ask how many does each learner get? Answer: 8
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» Asklearners to share 18 counters equally between the two learners.
° Ask how many does each learner get? Answer: 9

» Now divide different numbers of objects into different sized groups, for example, divide 12 counters
into groups of 5;15 counters into groups of 2; 21 counters into groups of 4 and 24 counters into
groups of 5, making sure that the numbers used will have remainders when the division has been
done.

° Discuss the answers with the learners and check the way in which the learners did the practical
sharing and grouping while they worked in their pairs.
° Encourage discussion and encourage learners to find their own ways to solve the problems.

Whole class discussion:
Explain to learners how to share objects equally by going through the following examples:
. Share 9 fish eCLUG”H omongst A fish bowls. How many fish will be in each flish bowl?

e Draw pictures on the board similar to those below to demonstrate the grouping of the fish into the

‘5‘ ¢;}( “ﬁ" i}x" ¢;}( “ﬁ‘ iﬁ" %ﬁ"
SR _
57 1 remainder

bowls.

» Cross out each fish once you have shared it.

QO DD

» You candraw adotinstead of a fish as pictures take quite long to draw.
* Learners mustbe able to write: 'Each fish bowl will have 2 fish and 1 fish will be left over'.
» Explainto learners that the left overfish is called a remainder.
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2. Sharel0 oranges equo”td amongs‘t 3 children. How many oranges will each child Set? How

mdnﬂ OPCII'\SCS WI” be |e'Ft over?

3. Shqr‘e |5 'FlOWGPS omongst 2 vases. HOW monﬂ 'FlOWGI"S WI” eoch vase Set’? HOW man

flowers will be left over?

vreeeees
gg%%%%%%%

L. Share |5 keﬁs amongst A hqndbqgs. How many keﬂs will be Put in each handbqs? How
many keas will not. be in a handbag?

akininininink
97T T Y Y

stk

Solving of problems using division

» Aslearners grow in confidence with finding their own ways to share and group, gradually introduce
the appropriate mathematical term 'divide' and the symbol '+' that will help them to use shorter ways
to explain and represent theirideas.

» Give learners many different opportunities to develop their understanding of using the '+' symbol
and division number sentences to describe both grouping and sharing problems.

m Using learner’s responses to inform the teaching of mathematics



» Forexample, ask learners to write a quick mathematical way of finding the answer to grouping and
sharing problems.
» Learners should understand that they can write 30 + 5 = 6 for each of the following problems:

* Grouping
How many Pockets of sweets can I make if I have 30 sweets and I Put 5 sweets in each
Pacl(et? (30+5=16)

» Sharing
Mo‘bher‘ shar‘es R3O eClUG”H omongst 5 chi|dr‘en. HOW much moneﬂ does eoc|'1 Chlld 9et7
(R30 +5=Ré)

Division as equal sharing
« In a sharing situation, a known quantity of items (e.g. balloons, balls and buttons) is shared equally
amongst a known number of entities (e.g. people, packages, boxes). What is not known in a

sharing situation is the number of the given item per share.

* In the following picture 15 + 3 = 5 is the number of the balloons each teddy bear gets if 15 balloons are

shared equally amongst 3 teddy bears.

Division as equal grouping
* Inagrouping situation a given quantity of items is shared between an unknown number of groups of
agivensize. Whatis not known in a grouping situation is the number of groups.

* In the following picture 15 + 3 = 5 is the number of equal groups of 3 hearts you can make with 15
hearts.

5+3=5
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» Consolidation: Use the printable worksheets to give your learners lots of opportunities to do division

by sharing and grouping (see printables).
« Remember: Learners should be encouraged to use their own techniques when solving equal
sharing problems.
Other examples of how division can be tested

ANA 2014 Grade 3 Mathematics Item 19

|q Mum shcred 42 sweets eq,Ud”H amongst her‘ 3 chi|c|r~en.

How many sweets did each child Set?

ANA 2014 Grade 3 Mathematics Item 26

26. Cadleulate 42 + 2.

Notes:
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Printable: Sharing (1)

ainder

em

ch time. Will therebear

€,

=

Shcr‘e eClUCI| |3 (Sle]
HOW man thOhGS

/
)

SIS
SIS

will each child Set?

€,

=
)

N

e

i

=

K

N
A
COOTOE

How many oPP|es will each child ge‘b?

CC

How many blocks will each child ge‘b?




Printable: Sharing (2)

2 & 4 &
&S e
&S s

How many hats will each child Set?

How many strawberries will each child Set?

SRR 4
=) B5) 809 803 BX)

E9ggEEY N
800 809 802 A

How many bows will each child Set?

How many oranges will each child 3et?
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Printable: Sharing (3)

Share etyqns between two children: How many will each child set?
Will there be any left overs? How mqns?

]

N N N . N N
ww W W W W W W
N N N N
wow W W W W W

T T
T T T

ceoeccccoee
ceoeeeeeeee

DIIDDDDIDID DD
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Printable: Grouping

Put into groups of 3. How many groups will you make?
Are there any that are left over after you sr‘ouped the ice creams? How man?

i
v

<G/ > <G> | <[> <)
<G/ > <G> | <BH] > <[> -
<G/ <G> | <[> <)

Ll
AkkiL

<G/ > <[>
<GH/)> <GH[)>
<)) <aF)>
<G/ > <&/
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Numeric patterns: counting forwards and
backwards

ANA 2013 Grade 3 Mathematics ltem10.1 and 10.2

0. ComP|ete the table:

|0 [Count
'F&)PWGI"dS 584

in 100s

|0.2 [Count.
bGCkWGPdS 320 240

N 2OS

What should alearner know to answer these questions correctly?
Learners should be able to:
Item10.1

* Understand the mathematical vocabulary of counting forward in 100s;

Item10.2
» Understand mathematical vocabulary of counting backwards in 20s;
» Complete a specific number sequence by counting forwards or backwards.

Where is this topic located in the curriculum? Grade 3 Term1-3
Contentarea: Numbers, Operations and Relationships.
Topic: Count forwards and backwards.
Concepts and skills:
¢ Countforwards and backwardsin 20s, 25s, 50s and 100s to atleast 1000.

Item10.1
« Ifthe learner completed the number sequence correctly this shows a full understanding of counting
forwardsin 100s.
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Item 10.2
« If the learners completed the number sequence correctly this shows a full understanding of

counting backwards in 20s.

10. Complete the table:
10.1 | Count
forwards in -
100 84 | bfl, | 18, 8L | 8L
10.2 | Count
backwards o
in 20s 20 1300 [280 (260 |2
T
Item10.1

* If the learner counted forwards in 1s instead of 100s, the learner shows an understanding of
counting forwards, but no understanding of the place value of digits in numbers.

Item 10.2
« If the learner counted forwards in 100s in both questions it shows that the learner did not read the

instructions with understanding.
* If the learner counted forwards or backwards incorrectly, the learner showed some understanding
of counting forwards and backwards but could not count in the correct multiple of 100 or 20.

10. Complete the table:

10.1 | Count
forwards in /2 s <c 5 '
100s 48l [0k |06k 184 |/

10.2 | Count

backwards _ - '
in 20s ¥ 1420 |Bgo 6RO |0 X

10. Complete the table:

10.1 | Count

forwards in _ _— - s
100s 584 - 586 587 5&&

v
(=24
L
™

10.2 | Count

backwards _ _ . J\
in 20s 320 310 320 330 240
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10. Complete the table:

10.1 | Count l ;’“
forwards in ¢
~& 5/ L8 |<5
100s o6 565 |500 DI/ |°
{
| |
10.2 | Count ‘
backwards | PRI &
in 20s 0 321 |52 |2 L_-/ il ki

* Noresponse to the question; or
« |fthe learner wrote a random number that makes no sense.

10. Complete the table:

10.1 | Count :
forwards in F— < - X
100s 584 ¢/ 1L ¥

10.2 | Count ;
backwards - -—} Vs : X
in 20s 320 | Z ¢ 240

Item10.1

37 % of learners answered the question correctly.

Item10.2
30% of learners answered the question correctly.

Item10.1
» The concept and skills tested in this item, such as counting forwards in 100s have not been

mastered by majority of learners.
 Learners find it difficult to understand which digit in a 3-digit number must increase when counting

in 100s.
Item 10.2

» The concept and skills tested in this item, such as counting backwards in 20s have not been
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mastered by majority of learners.
» Although learners are familiar with numbers in tables, the two questions posed together in one table
could have been confusing to learners in Grade 3 due to poor reading skills.

Teaching strategies
Counting forward and backwards in 20s and 100s using number cards
» Help the learners to realise that counting in intervals is a quick way of counting and that this strategy
can help themin all number operations.

Concrete Level

« If learners struggle with counting in multiples, go back to Grade 2 activities and reinforce on all the
differentlevels if necessary.

Abstract Level
» Give learners cards with numbers in multiples and place them according to number in ascending or
descending order.
» Colourthe multiples onthe number chart and countin 100s or 20s forwards and backwards.
* Encourage learners to move towards counting in multiples using the number chart without colours,
counting forwards and backwards in 100s and 20s.

Counting using a100 chart/number chart

12134561 T7T(8[9]I0

{12183 141516171819 ]20

20122123 (242512627 |28]29]30

31132133 (343513637 (38]39]40

LUVA2 ) A3 | hh | 45 [ 46 [ 4T ] 48| 49| 50
51 [ 52|53 |54 |55]5 |57|58(59]60

6l [62 63 64| 65[66|67)6867]70

TAT2 73 T4 | T5 76| 7T |78 79|80

81 (8283|848 |8 |87|8 (87|90

N192[9B 9% |95 9% |97 98|99 100

» Ask learners to complete a variety of activities to reinforce their counting skills, such as:
° Connectthe dots to complete pictures by counting in multiples;
° Use counting forwards and backwards as a strategy for solving word problems involving equal
sharing and grouping, addition and subtraction, money and time;
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» Asklearners to explain their solutions.
e Letlearners check their peers' solutions to problems.

« Discover, describe and copy a pattern of counting in multiples.

» Ask questions about the position of multiples, e.g. “Which multiple of 10 comes after 37?7 (40) or
before 457 (40) or between 67 and 737" (70).

 Fillin the missing numbers on the number line or blank number chart.

e Gradually encourage learners to work towards counting without a number chart or number line
(counting mentally only).

* Remember to also work in a higher number range (for example: 500-600)

501|502 {503 | 504 | 505 | 506 | 507 | 508 | 509 | 510

5111512513 | 514 | 515|516 | 517 518 | 519|520

521 |522|523|524 | 525|526 | 527|528 | 529|530

531 |532(533|534 | 535|536 | 537|538 | 539|540

5411542543544 | 545|546 | 547|548 | 549|550

551|552 | 553 | 554 | 555 | 556 | 557 | 558 | 559 | 560

561|562 563 564 | 565|566 | 567|568 | 569|570

5T1|572|573|514 | 575|576 | 571|578 | 579|580

581 582|583 | 584 | 585 | 586 | 587 | 588 | 589 | 590

5911592593594 | 595 | 596 | 597|598 | 599 | 600

Counting forward and backwards in 20s and 100s using number lines
* Number lines should be used to teach counting forwards and backwards in 10s and 100s.
» Learners must understand that counting in 10s and 100s is not the same. If they count in tens the

tens'digitincreases and if they count in hundreds the hundreds' digitincreases.
» Countin 10s on a numberline:

° The patterns in all three examples are the same: the number in the tens place goes up by one
each time.
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l l l l l l Add 10 to get the next number when
2240 3240 (240 5240 6240 7240 AR

22 32 42 52 62 12 82 Can you see a Pqttern? The digit
T T T T T T T in the tens P|ace is increasing b3 l.

» Askthe learners to complete a variety of examples, such as the following:

° Draw these numberlines on the board.
° Usethemtocountintens.

a). R
o | | | | | | | | | |
0 10 20 30 40 50 60 10 80 90 100
b)': >
| | | | | | | | | | |
25 35 45 55 65 15 85 95 105 115 125
c).

A

| | | | | | | | [
512 52 532 52 552 562 512 582 592

* Countin 100s onanumberline:
° The three examples below show counting in hundreds.
° The patterns in all three are the same: the number in the hundreds place goes up by one each
time.

l l l l l l Add 100 to Set the next number when
1004100 200+100 300+100 £00+100 500+100 600+00 i aaRA R,
KWW Can you see a Pqttern? The digit

00 200 300 AOO 500 600 700 in the hundreds P|cce is increcsing

t tr t t t t 1t EE

» Askthelearnersto complete a variety of examples, as indicated below:

° Draw these numberlines on the board.
° Use themto countin hundreds.

a).

[
< | »

0 00 200 300 400 500 600 700 800 900 1000
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v

o | | | | |
3/8 (48 5.8 648 748 8.8 98

c).

] | | | | | | |
202 302 402 502 602 702 802 902

v

Other examples of how counting forwards and backwards can be
tested

ANA 2014 Grade 3 Mathematics Item 3

2.  Count backwards in 100s from 52| to I2I.

521; ; ' ;121

ANA 2014 Grade 3 Mathematics Item 7.2

1.2 Count forwards in 20s.

220; 240;

Notes:
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Numeric patterns

ANA 2013 Grade 3 Mathematics Item 15

15. Write the next number in the number sequence below.

125: 175; 225; 275;

What should alearner know to answer this question correctly?
Learners should be able to:
e Understand the mathematical vocabulary relating to number patterns, e.g. next number and
number sequence;
« Identify a specific number sequence by applying subtraction to determine the specific number
pattern and then add that number to complete the number sequence.

Where is this topic located in the curriculum? Grade 3 Term1-3
Contentarea: Patterns, Functions and Algebra.
Topic: Number patterns.
Concepts and skills:
» Copy, extend and describe simple number sequences to atleast 1000.

Ifthe learner completed the specific number sequence by increasing the numbers by 50.

15. Write the next number in the number sequence below.

125; 175. 225, 275 32K

Ifthe learner decreased the numbers by 50 instead of increasing the numbers by 50; or

Ifthe learner decreased the numbers by twenty: this shows very little understanding.

15. Write the next number in the number sequence below.

125, 175 225 275 2903/
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* Noresponse to the question; or
« |fthe learner wrote a random number that makes no sense.

15. Write the next number in the number sequence below.

W
SVA X

125, 175 225; 275 QLS

35% of learners answered the question correctly.

» Concepts and skills tested in this item, such as number patterns, may not have been mastered by
the majority of learners.
» Learners could not correctly identify the correct number sequence as they may not have known

how to apply strategies to determine the correct number pattern.

Teaching strategies
Copy, extend and describe simple number patterns.
* Itisimportantthatlearners are able to sequence numbers by counting forwards and backwards in:

° Ones, from any number between 0 and 1000;
° Twos, from any multiple of 2 between 0 and 200;
° Threes, from any multiple of 3 between 0 and 200;
° Fours, from any multiple of 4 between 0 and 200;
° Fives, from any multiple of 5 between 0 and 200;
° Tens, from any multiple of 10 between 0 and 200;
° Evenand odd numbers up to 200.

Revision of basic patterns
* Revise all number patterns in multiples of 2, 3, 4, 5 and 10 from any given number before allowing
learners to countin 50s;
» Encourage learners to identify a number sequence on their own by looking at how the number

values of the digits change as the numbers increase or decrease in size.

» Show learners that a number pattern can be identified by subtracting the first two or three numbers
in the pattern from each other.

Example:

125,175,225, 2775,
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I'75-125=50,225-175=50

° The number pattern is that the number increases by 50 each time.
° Thuslearners should add 50 to 275 to get the next number, 325.

» Give learners enough opportunity to work with different kinds of number patterns.
* Here are some examples of activities to copy, extend and describe simple number patterns:
» Write down these numbers on the board. Ask who can see which pattern these numbers belong to?

410, £12, £14, £16, 418, £10

Answer: 2s pattern

65,710, 75,80, 85,90

Answer: 5s pattern

410, £20, £30, 440, 450, £60

Answer: 10s pattern

» Ask learners to tell you which number does not belong to the pattern and to give reasons for their

answers.

51,21,81,61,12

Answer: 72:itdoesnotendina?

29,61,28,2524
Answer: 67: the tens digitis not 2

15,52,20,30,45

Answer: 52: it does not belong to the 5s pattern

12,24,30,19,27

Answer: 19: it does not belong to the 3s pattern

L16,614,164,616

Answer: 616: the only number that does not have 4 as a digit
* Write or put numbers on the board using chalk or number cards.

° Asklearnerstolook atthe numbers.
° Tell the learners that the numbers may not be in order and that all the numbers in the sequence
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might not be there.
° Ask learners to tell you which number does not belong to the pattern.
° Asklearnersto give you their reasons for their answers.

65,64, 10,55, 60, 50

Answer: 64 does not belong to the 5s pattern

210,220, 203, 240, 250, 260

Answer: 203 does not belong to the 10s pattern

165,7710,7785,7917,810

Answer: 797 does not belong to the 5s pattern

540,250, 580, 130, 755

Answer: 755 does not belong to the 10s pattern

402, 401, 426, 438, /24, 310

Answer: 401 does not belong to the 2s pattern

Twos patterns
» Write the following numbers on the board

221,219,217,

° Discuss the pattern using the following questions:

° Which pattern do the numbers belong to? The increasing in 2s pattern.

° Are the numbers that are missing on the left or right? On the right.

° So are the missing numbers going to be bigger or smaller than 2177 Smaller, because the number
sequence is decreasing by two.

° Use your 2s pattern to work out what the next three numbers will be. Remember that your
numbers need to get smaller as you move from left to right. Answer: 215,213, 211.
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» Go through the same steps with more examples and then ask learners to try the example out on

their whiteboards orin their maths books, e.g.

52,54, 56,58,
Answer: 60, 62, 64

2,4.8,16,
Answer: 32,64, 128

Fives patterns
» Learners can indicate the number pattern on the number chart to discover the number sequence

345, 350, 355, 360, 365.
 Write the following numbers on the board

545,550, 555

° Discuss the number pattern using the following questions:

° Which pattern do the numbers belongto? 5s pattern.

° Are the numbers getting bigger or smaller as we move from left to right? Bigger.

° Are the numbers that are missing on the left or right? Onthe left.

° Are the missing numbers going to be bigger or smaller than 145? Smaller, because they are on

the left of 145.

e Go through the same steps with more examples and then ask learners to try them out on their

whiteboards or | their maths books, e.g.

154, 164, T14, 184,
Answer: 794,804, 814

95,90, 85, 80,
Answer: 75,70, 65

» Use the 5s pattern to work out what the first number before 155 will be.

155-5=150. Write 150 down on the left of 155.

155 160 165
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Number patterns using money and time.

» Write one set of numbers on the board at a time, making sure that the numbers are not always in

order.

» Ask learners “Which one does not belong? Why do you say so?”

|00c, 50c, 250c, 45¢c, 150c, 200c, 300c

Answer: 45c does not belong to the 50c pattern

R47.00, R638.00, R56.96, R572.00, R87.00

Answer: R56.96 because itis the only amount that has both rands and cents

R8.25, R4.22, R8.45, R80.00,R2193

Answer: R80.00 because itis the only amount that does not have cents

15¢, I75¢, 25¢, 35¢, 50¢, 100c, 125¢

Answer: 35c because itis the only amount that does not belong to the 25c pattern

R50.00, R250.00, R200.00, RI00.00, RI50.00, R258.00

Answer: R258.00 because itis the only amount that does not belong to the R50 family

 Write the following numbers on the board:

R200, RI50,RI00

¢ Asklearners

o

o

o

Which pattern do the numbers belong to? R50s pattern

Are the numbers getting bigger or smaller as we move from left to right? Smaller

Use the R50s pattern to work out what the first number before R200 will be. R200 + R50 = R250
Write R250 down on the left of R200.

What do we do to find the number before R250? Add R50 again

To which number? R250

Whatis the answer? R300

Write the complete answer down: R300, R250, R200, R150 and R100
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Number patterns and number lines
* Numberlines can also be used to teach number patterns to learners (see item 10).
e The numberline shows the number patternin 10s.

0 10 20 30 JA 50 60 10 80

Ask learners to complete the number sequence on the numberline:

90

100

o I | ! | ! ! I I
225 215 3% 35 4% .

Answer: 475, 525,575,625,675,725

Notes:
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Printable: Numeric patterns (1)

Write down the next three numbers in the Pottern

a) 104,109,114,

b) 121,119,117,

o 1,2 48,

d 25,50, 75,100,

2. What are the first two numbers in the pattern?
a) , 245,250, 255

b) 155,150, 145

c) 168,158,148

d) , 348,358, 368

3. Complete the table

Which number does not. belong?  |Give reasons for your answers.

6 22 20 24 28 32

R500 R550 R6.00 R650 R7.00 R7.70

R3.25 RL59 R802 R6.00 RI53

|00c 75¢ 125¢ £5¢ 150c 200c [75¢

R2500 R56.00 R3815 R2I7.00 R387.00
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Printable: Numeric patterns (2)
. What are the next three numbersin the Pct,ter‘n?

a) R640 R660 R6.80

bl  RI250 RI200 RII50

c R2 RL R6

2. What are the first two numbers in the Pqttern?

a) RI25 RI55 RI85

b) 3lke 38he 3c
c) RI2 RI5 RI8

d) RI20 RI50 RI80

e) RI80 RI50 RI20

f) R575 R550 R500

3. Find the missinS numbers t.o comP|ete these Pqtter‘ns

659¢ 669c 619

R59 R57 R55

40c 50c 60c
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Geometric patterns

ANA 2013 Grade 3 Mathematics Item 8

8. Repect the diagr‘am Pot‘ber‘n once more.

WOD WOD

What should alearner know to answer this question correctly?
Learners should be able to:
* Understand the mathematical vocabulary relating to geometric patterns, e.g.: diagram, pattern,
copy, repeat, once more;
* Draw shapes or diagrams correctly;
* ldentify a specific geometric pattern.

Where is this topic located in the curriculum? Grade 3 Term1-4
Contentarea: Patterns, Functions and Algebra.
Topic: Geometric patterns.
Concepts and skills:
» Copy, extend and describe in words;
» Simple patterns made with physical objects;
» Simple patterns made with drawings of lines, shapes or objects;
» Create own patterns with physical objects by drawing lines, shapes or objects;
» Patterns all around us: Identify, describe in words and copy geometric patterns in nature, from
modern everyday life, from our cultural heritage.

« Ifthe learner copied the shapes correctly once;
« Ifthe learner was able to draw the shapes and objects correctly.

8. Repeat the diagram pattern once more.

i
W,

WOD WoOD
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« Ifthe learner copied the pattern correctly but repeated it a second or third time;

« Ifthe learner copied the pattern correctly but then added an additional shape or object to the pattern

8. Repeat the diagram pattern once more.

WOD OD

* Noresponse to the question;
« Ifthe learnerdrew a completely different shape or diagram next to the given pattern.

8. Repeat the diagram pattern once more.

OB Wod —A

88% of learners answered the question correctly.
* Learners did extremely well in this item, showing that the concepts and skills tested in this item,
such as repeating geometric patterns, have been mastered by the majority of learners.

» Learners are exposed to geometric patterns from Grade 1 and consolidation of the concepts and
skillsis evident.

Teaching strategies
Activities to copy, extend and describe patterns made with physical objects, shapes or drawings
» Patterns can be basedon:
° Natural patterns as found in nature: different petals of flowers, different patterns of leaves;
° Geometric attributes — shapes: boxes, balls, circles, rectangles, triangles, squares and cylinders;
° o Relational attributes - sequence: firstared bead, then a blue bead, then repeat the pattern.
» Patterns should be engaged with on a concrete and semi-concrete level before moving to an
abstract level to enable learners to understand how to work with patterns.
» This means that you will give learners the opportunity to explore patterns by using physical objects
and then later give them drawings to enable them to copy and extend, create and describe patterns.

» Some examples of activities that you could work through with your learners:
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Making patterns:
» Arrange objects in a certain order and repeat the pattern in the same order
» Play games with the learners, e.g. show and look.
° Learnerslook at objects which have been placed in a row, e.g. pencil, book, scissors.
° Cover the objects with a cloth and ask learners to copy the pattern. (They must draw/place the

objects in the same sequence).

» Learners use matches to build a specific pattern, e.g.

» Threading according to shapes, colours, size.
° Use beads and a shoelace (threading) to build a pattern. Show learners the pattern to be copied,
e.g.red, blue, yellow, green, orange.
° Use a card with beads drawn on it, e.g. red, blue, green. Learners look at and then copy the
pattern.
° Verbally state the pattern that the learner must thread, e.g. big red bead, small green bead, big red
bead.

° Learners can make their own necklaces using clay balls or any objects that can be threaded in a
pattern, e.g. bottle tops, macaroni, dry seeds, waste material, etc.

Copying a pattern
Learners put out shapes or draw shapes to show a pattern, e.g. draw these two patterns on the board:

C_OAAC_OAA
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» Discuss each pattern with your class.
° Thefirst patternis made of a cylinder and two triangles. This is then repeated.
° Draw some repeats of the pattern cycle on the board with the class.
° The second pattern is made of a square, triangle and square and then repeated.
° Draw some repeats of the pattern cycle on the board with the class.

Extending a pattern
Repeat a pattern two or more times, e.g. draw these two patterns on the board:

ANOANLTAO
AVAN VAVAN Bl VAVAVAN

 Discuss each pattern with your class as you did when you worked on copying the pattern.

» Draw some repeats of the pattern cycle on the board with the class.

A pattern should be repeated at least twice to make it possible for learners to identify the specific

pattern.

» Show objects or shapes on the overhead projector.
° Learners copy the pattern using plastic or paper shapes (see printables).
» Givelearners verbal instructions to copy a pattern, e.g. square, square, circle.
° Learners can use cut-out shapes to build the patterns as demonstrated by the teacher.

° Learnersdiscuss and copy the observed patterns.

Patterns can be made by using one shape but changing the colours of the object in a regular way,

000000000

° Patterns can have different shapes and colours, but they still make a pattern, e.g.

CHAOHNACOHEA

» Some patterns involve rotations, e.g. in which direction will the seventh arrow point? In which

direction does the arrow rotate?
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» Give learners different kinds of incomplete patterns and ask them to complete and copy the
patterns (see printables).

» Patternsaround us

* Man-made objects show us examples of patterns. Patterns can be seen in the way bricks, tiles and
windows are laid out.

» Discuss the difference between man-made and natural patterns.

» Learners observe, identify and discuss different patterns in the classroom that are repeated to
make up awhole, e.g. windows, bricks, wall, curtains, dress of teacher, pencil case, etc.

» Learners should be able to identify that some shape/geometric/natural patterns are based on
numbers (quantity), e.g. 6 small window panes make a big window.

* Learners may draw their own pictures and indicate the observed pattern, or the teacher may
provide the learners with the outline of an object, e.g. a dress/wall and ask the learners to copy the
given patterns within the outline.

e Learners observe/identify any patterns in their environment:

° Observe patterns in pictures, real objects, traditional clothes and houses.

° Make patterns on different cultural huts and houses.

° Go outside and observe patterns in nature or on objects. Guide learners to look at leaves, trees,
sand, flowers. Learners could discuss the patterns they have observed in nature. Copy patterns
of leaves by etching the leaves on white paper. Learners could observe the patterns on the
leaves.

° Look for natural patterns we make. Almost all natural patterns are symmetrical, e.g. legs on a
caterpillar, leaves, elephant footprints.

» Learners in Grade 3 bring objects or pictures of things that are symmetrical and things that are not
symmetrical. They should be able to give reasons why the objectis orisn't symmetrical.
« Allow learners to talk about the patterns they see in the natural objects that they have shown to you.

You could use a worksheet to enable this discussion (see printables).

 Cultural patterns can also be shown to learners. For example, learners can copy Ndebele patterns.
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Another example of how geometric patterns can be tested

ANA 2014 Grade 3 Mathematics Item 7.1

1l RePeot the Pat‘ter‘n once.

NSD DNSD

Notes:
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Printable: 2-D shapes

S>>

OOOOOC
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Printable: Geometric patterns

Comp|ete the Pattern

=

Il

—_——
——-

——
—_——

Il

OAOANO/N

RePeqt the Pqttern once more

O

Copy the pattern once more
PY P

AOC_0AOCDO

AON ANOA

O

clol ol
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Printable: Patterns around us

ComP|ete the Pctter‘n on the cquet.

What Pq‘t;t,er‘ns do you see below?

ARRER

R
Y

Draw your own Pattern
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2-D shapes

ANA 2013 Grade 3 Item 7.2

1. Write the name of the 8iven 3-D ol?Ject and 2-D shope

1.2.

What should alearner know to answer this question correctly?
Learners need to be able to:
» Read the question and understand the meaning of the term 2-D shape;
« Identify and name 2-D shapes;
e Understand the features/properties of 2-D shapes;
* Know and write the mathematical vocabulary correctly in theirhome language: square.

Where is this topic located in the curriculum? Grade 3 Terms 1-3
Contentarea: Space and shape.
Topic: 2- D Shapes.
Concepts and skills:
* Name and group shapes.

e Thelearner shows full understanding by writing the 2-D shape's name correctly.

7.2

= / ..
C Hu(_ P\(__' &%)

« Ifthe learner wrote the name of the 2-D shape, but spelled itincorrectly;
* If the learner wrote rectangle instead of square: this demonstrates that the learner does not
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understand the features of a square, e.g. that a square has 4 corners and has 4 sides of equal
length;
« Ifthe learnerre-wrote part of the question, e.g. 2-D or 2-D shape.

7.2

« Ifthe learner gave an answer that was completely wrong, e.g. wrote the incorrect name for the 2-D
shape;
 Ifnoresponse was given to the question.

B

61% of learners answered the question correctly.

» The question was fairly well answered by learners, but the learners need support to spell the names
of 2-D shapes correctly.

» Although the 2-D shape “square” is covered in the Grade 1 curriculum content, learners confuse a
rectangle and a square. This demonstrates that learners do not understand the features/properties
ofasquare, e.g. asquare has 4 corners and has 4 sides of equal length.

Teaching strategies
Identifying, naming and describing 2-D shapes
e Learners should be able to name and describe common 2-D shapes such as circles, squares,
rectangles and triangles. They should also be able to identify straight and round sides of shapes
and corners of shapes.
* ltisimportantthatlearners practically engage in working with shapes.
» The correct mathematical language in the language of learning and teaching (LoLT) of the phase
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should at all times be used to consolidate the mathematical terminology.

 Collect a variety of transparent coloured plastic 2-D shapes, such as rectangles, squares, triangles
and circles to carry out the following activity in your class:
° Display the 2-D shapes on your chalkboard or using your overhead projector;
° Model the pronunciation of the shape names while showing flashcards of the names;
° Ask learners to match the name cards to the shapes which are displayed;
° Move the labels to the bottom of the chalkboard:;
° Ask the learners to work in pairs and to name each shape and match the labels to the shapes by

pointing.

square r*ectang|e circle tridn9|e

* Remove one shape at a time while learners have their eyes closed.
° Thelearners have to draw the missing shape and copy its label from the board.

° Learners should spell the word correctly.

» Learners are each given a 2-D shape and are asked to find other students who have shapes with
similar properties.
° Learners then explain what the common properties/features are for each group of shapes, for

example:

We all have shapes with three sides.

We all have shapes with curved edges/sides.

We all have shapes with four sides that are the same length.

We all have shapes with two short sides and 2 long sides.

» Ask learners to record the features of the 2-D shapes on the features chart (see printables).
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Draw the 2-D | Name the 2-D Number of Number of Number of
Shcpe shqpe corners strqisht sides round sides
square VA VA 0
r‘ectcn9|e A A 0
circle 0 0
trian9|e 3 3 0

Working with 2-D shapes to make other shapes
» Use printable 2-D shapes (see printables) to make other shapes by joining them.
° Model the mathematical language while the learners discuss the features of the shapes they are
constructing, e.g. Mpho has made a shape with two squares; it has two long sides and two short

sides. Itisarectangle.

° Learnersdisplay their pictures and describe the shapes they used to make them.

VANY VAN
\VAVA 4
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Counting shapes
» Ask learners to find the number of rectangles, triangles and squares in the diagrams below and to

explain how they know they have found all of the rectangles, triangles and squares.
» Learners write the names of the shapes and number of shapes counted (see printables).

Countthe number of rectangles, triangles and squares in each diagram:

Making patterns using 2-D shapes
» Learners can spend time working with 2-D shapes in pattern activities. This will help them to
consolidate their understanding of the shapes, the names of the shapes and their characteristics. It

will also consolidate learners' understanding and knowledge of patterns.

» Ask learners to create pictures with patterns. Learners can use shapes or tangram pieces to

< A

4 SRS

» Colour in a picture with a pattern, e.g. fill the picture of a car with stars or the house with patterns

construct pictures (see printables).

(see printables).
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* Fill in a shape with a specific pattern, e.g. use the shapes from the Grade 3 curriculum (circle,
square, rectangle, triangle).

» Learners should observe the patterns of floor or wall tiles and draw them, e.qg.

e Learners can decorate the covers of their books with patterns and decorate invitations or cards
such as mother's and father's day cards, etc.

Another example of how knowledge of shapes can be tested

ANA 2014 Grade 3 ltem 9

9.  Write down the name of the 9iven shqpe below.

Notes:
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Printable: 2-D shape features chart

Draw the 2-D | Name the 2-D Number of Number of Number of
Shqpe shqpe corners strqisht sides round sides
Draw the 2-D | Name the 2-D Number of Number of Number of
Shcpe shape corners str*qish't, sides round sides
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Printable: Counting shapes

Count. the number of’ rectqn3|es:

Count. the number of’ tr‘iqn9|es:

Count. the number of’ squares:
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Printable: Tangram
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Printable: Colouring patterns in real life contexts

Draw a Patter*n on your house using 2-D shopes like cir‘c|es, squares, r‘ectqn9|es or triqn3|es.
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3-D objects

ANA 2013 Grade 3 Item 7.1

1. Write the name of the 3iven 3-D olzject and 2-D shqpe

0

What should alearner know to answer this question correctly?

Learners need to be able to:
* Readthe question and understand the meaning of the term 3-D object;
* Identify and name 3-D objects;
» Understand the features/properties of 3-D objects;
» Know and write the mathematical vocabulary correctly in their Home Language, e.g. cylinder.

Where is this topic located in the curriculum? Grade 3 Term 2
ContentArea: Space and Shape.
Topic: 3.2. 3-D Objects.
Concepts and skills:
* Recognise and name 3-D objects in the classroom and in pictures: ball (sphere), box (prism),
cylinder, pyramid and cone.

* Fullunderstanding is shown if the learner wrote the 3-D object's name correctly.

7.1

)

indara 3-V
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« Ifthe learner wrote the name of the 3-D object, but spelled itincorrectly;

« Ifthe learnerwrote 3-D or 3-D shape instead of the name of the 3-D object;

« If the learner wrote the name of any 3-D object this demonstrates that the learner realised that the
shape is a 3-D object, but does not understand the features of a particular 3-D object, e.g. that a

cylinder has 2 faces that are circles, its side is round and it canroll.

7.1

* If the learner gave a completely wrong answer by writing an incorrect, unrelated name for the 3-D
object;
* Ifnoresponse was given to the question.

7.1 C
Sa

60% of learners answered the question correctly.

» The question was fairly well answered by learners, but language might have contributed to the
difficulty - the learners need support to spell names of 3-D objects correctly.
* Learners need to understand the features/properties of a 3-D object e.g. a cylinder has 2 faces that

consist of 2 circles and a round side and it can roll.

Teaching strategies
Identifying and labelling 3-D objects

Learners should:
* Recognise and name 3-D objects in the classroom and in pictures: ball (sphere), box (prism),
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cylinder, pyramid and cone.

 Learners will benefit from practical activities when working with 3-D objects.

» Provide learners with a variety of common 3-D objects, including cones, cubes, cylinders and
spheres for them to observe and manipulate.

» Learners should look at the objects from different views.

« Eachtimelearners should name the shape that they are looking at.

» The teacher models the pronunciation of the name of each object while showing flashcards of the
names.

» Make name cards for each of the 3-D objects that you work with.

» Together with the learners, match the name cards to the objects which are displayed.

» Make sure that you and the learners always use the correct mathematical names when you refer to
and talk about 3-D objects.

0

cone cahnder sphere culoe Pﬂf‘dmld

Features/properties of 3-D objects
 Discuss with learners the features of common 3-D objects (the shape of the faces, the number of
corners and edges).

L — eclge

\ “———corner

ace

ase
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» Use your discussion to help learners complete a chart on the features of each 3-D object (see
printables).

3'D ohjec‘bs que O'F Number‘ O'F Number‘ O'F Number‘ O'F
3'D oly'ect 'Foces corners eclses

cone 2 |

spher‘e O O

cube 6 8 12

Pt.jr‘qmid 5 5 8

=

.
(O cyinder 3 0 2
4

» Ask learners to collect a variety of 3-D objects from around the house or classroom. Ask learners to
complete the worksheet (see printables) using their collected objects.

» Ask learners to sort their collected objects into groups of the same shape. Ask learners to verbalise
their sorting in a report back to the class. Ensure learners are able to verbalise the names of their 3-
D objects and to describe their features.

Notes:
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Write the name of the
ol?ject or draw the
3D olzjec‘l‘..s Write the name olzjec‘l‘.. You brought
from home that
matches this sthe
>
< <> cghnder‘ Glass or
<> cone e.g. ice cream cone
cube e.g. dice
Q spher‘e e.g. ball
$ PHr‘qmid e.g. wooden block

» Learners can also collect a variety of boxes, such as shoe boxes, cereal boxes and match boxes.

» Selectaboxtodisplay on each learner's desk.

» Ask learners to use a coloured text marker to draw a line over the edges of the box that they can see
from their seats.

» Ask learners to select a different coloured text marker to draw a line over the edges they cannot

See.
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“Whatam 1?” game
 Learners could play the following game to help them learn more about the features/properties of 3-
D objects.
» Theteacher prepares a set of cards. Each card has a description of a 3-D object.
e Forexample:

T have 6 faces. I have 5 faces.

2 are triqns|es of the

The3 are all the same size same size and 3 are

r‘ec‘bon9|es of the same

Ohd shqpe.

size.

What, olzject om I? What objec‘b am I?

» Arrange the corresponding 3-D objects so all learners can see them
» Ask learners to match the description on the card to a 3-D object.
* Learners write theirown 'What am 1?' cards to share with a friend.

The relationship between 2-D shapes and 3-D objects
» Learners should use 2-D plastic shapes or printable shapes to explore the relationships between 2-
D shapes and 3-D objects.
» Ask learners to visualize the movement of 2-D shapes joined up to make 3-D objects. They should
predict the resulting 3-D object.
* Forexample:
° |take 6 squares and | join them together to make a 3-D object. What object do | make? (A cube)

» Learners can cut out printable flat 2-D shapes and build 3-D objects with the cut out shapes using
tape to stick them together.
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Another example of how to test knowledge of 3D objects

ANA 2014 Grade 3ltem 8

8. Write down the name of the Siven object below.

Notes:
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Printable: 3-D features chart

3-D objects Name of Number of’ Number of Number of’
3'D ol?jec‘b 'Faces corners edges

3'D ol?jec't,s que O'F Number O'F Number‘ O'F Number O'F
3'D object 'FE:ICQS corners eclses

v eV
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Printable: 3-D object worksheet

178

3-D ol?jects

Write the name

Write the name of the
olzject- or draw the
objec‘b you br‘ousht

from home that
matches this shape

s/

3-D objec‘bs

Write the name

Write the name of the
ol?_ject or draw the
objec‘b you br‘oush‘b

from home that
matches this shqpe

s/
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Printable: Cube net
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Symmetry

ANA 2013 Grade 3 Mathematics Item 16

16.  Draw one line of sHmmet.r*B on the fol |owin9 shqpe:

What should alearner know to answer this question correctly?
Learners should be able to:

* Recognise that a line of symmetry divides a shape into two equal parts;

» Recognise thattwo halves of a shape must be exactly the same as each other.

Where is this topic located in the curriculum? Grade 3 Term 4
Content area: Space and shape.
Topic: Symmetry.
Concepts and skills:
* Recognise and draw lines of symmetry in 2-D geometrical and non-geometrical shapes.

* Ifthe learner drew one line of symmetry as shown in the following example;
» The learner could have drawn diagonal lines of symmetry, but the line had to be straight and the

shape divided into two equal parts.

e
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« If the learner drew a line dividing the shape into two parts, but the two parts were not equal: this
shows the learner recognised that it was necessary to draw a line across the middle of the shape,

but did not know that the two halves of the shape had to be exactly the same.

« Ifthe learnerdrew lines as shown in the shape that follows:
° The item asked for one line of symmetry and therefore required an understanding that the shape

would then be divided into two halves. If the learner drew the lines as shown in the example, this
shows the learner did not understand that only one line was required.
° The learner did not recognise the error in using two lines and therefore divided the shape into four

parts instead of two.
° In addition to this, the lines drawn do not divide the shape into equal parts, which shows a lack of

understanding of the key feature of symmetry.

77% of learners answered the question correctly.

 This item may have been difficult for the learners as identifying lines of symmetry in 2-D shapes is

scheduled as Term 4 work.
» Learners may be able to identify lines of symmetry through paper folding, but may struggle to do
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Teaching strategies

Paperfolding
» Asklearnerstowork in pairs or groups of fours.
» Provide learners with a variety of paper shapes.

» Asklearnersto hold up the heart shape.
° Ask learners to see if they can fold the heart in half so that the one half fits exactly on top of the
other half.
° Ask learners to hold up their folded hearts and say to the learners “Tell me about how you decided
to fold your heart shape”. Learners may talk about how they folded the heart down the middle so
that the two halves could fit exactly together.

° Ask learners why they did not fold their heart a different way (for example: the pointed part up
towards the bigger part of the heart).

° Encourage learners to realise that if they had folded the heart a different way they would not have
been able to get the two halves to match exactly.

° Asklearners to open up their heart shapes and to look at the fold line down the middle.

° Asklearnersto use a pencil and ruler to draw a line over the fold line.

° Explain to learners that the line they have drawn is called the line of symmetry and that it divides a
shape into two equal parts.

° Asklearners “Do you think shapes could have more than one line of symmetry?” Learners should
respond “Yes” or “No”.
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Ask learners to hold up their square shapes.
° Ask learners to see if they can fold the square in half so that the one half fits exactly on top of the
other half.
° Ask learners to hold up their folded squares and say “Tell me about how you decided to fold your
square shape”. Learners may talk about how they folded the square from left to right, from top to
bottom or even diagonally.

° Asklearners to open up their square shapes and to look at the fold line they have made.
° Ask learners to use a pencil and ruler to draw a line over the fold line.

° Ask learners tofold their squares again, but this time in a different way to the first.

° Asklearners to open up their square shapes and to look at the fold lines they have made.
° Ask learners to use a pencil and ruler to draw a line over the fold lines.

° Repeatuntil the learners have drawn in all the possible lines of symmetry for a square.

° Ask the learners, “How many fold iines can yolu see on your square?” Learners should respond,
“4”,

° Encourage learners to realise that when the square is folded on any of the lines of symmetry, that
the two halves will be exactly the same.

* Repeatwith a variety of shapes.
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Paper folding and picture matching
» Askthe learners to work in pairs or groups of four.
* Provide learners with a collection of paper shapes and a set of cut up shape picture cards (see
printables). The paper shapes need to match the shapes represented on the shape picture cards.
° Askthelearners to place the shape pictures face down on the desk and to shuffle them around.
° Askthelearnersto turn over one shape picture card.
° Ask the learners to then find the corresponding paper shape and to fold it according to the line of
symmetry shown on the picture card so that the two folded halves match exactly.
° Encourage the learners to discuss how they knew that the folded paper shape matches the
picture of the shape.
° The shape picture card can then be removed from the pile and laid to one side.
° The paper shape may be re-used with another shape picture card which shows a different line of
symmetry.
° The above steps would then be repeated as another shape picture card is selected.

* NOTE: The rectangle (last shape on the picture card printable) has a vertical and a horizontal line of
symmetry. Allow learners to experiment with folding rectangles to see if the oblique line is a line of
symmetry. (Itis not. If you fold a rectangle using the opposite corners as the points from which you
fold, the two sides that you make do not fit onto each other perfectly. This means the line joining the
opposite corners of a rectangle (the diagonal) is not a line of symmetry for the rectangle.)

Symmetry yes/no activity
 This activity can be done with the whole class or with a small group of learners, depending on the
resources available to you.
» Make yes/no sticks by pasting the flash cards 'yes' and 'no’ back to back at the top of a stick or straw
oratongue depressor. Itis agoodideato make the'yes' card a different colour to the 'no’ card.
» Provide eachlearner with a yes/no stick.

yes no
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* Draw a shape on the board with a line of symmetry throughiit.
° Ask the learners to show you either the 'yes' side or the 'no' side of their sticks, depending on
whether they think your drawing has an accurate line of symmetry.
° Ask the learners “Why did you say that?” and allow the learners an opportunity to verbalise their
understanding that a line of symmetry must divide a shape into two equal parts.

» The above steps can then be repeated, with care being taken that not every drawing on the board

shows a correct line of symmetry, forexample:

Another example of how symmetry can be tested

ANA 2014 Grade 3 Mathematics Item 10

|O DPGW on|3 one |ine O'F s&jmmetr‘ﬁ on the 'FE)' |0Win8 shape.
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Printable: Shape picture cards
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Measurement of length

ANA 2013 Grade 3 Mathematics Item 17

I'7]. Write the width of the bell.

Width = cm

What should alearner know to answer this question correctly?
Learners should:
* Understand the mathematical vocabulary relating to measurement of length, e.g. metre,
centimetre, length and width;
* Understand how to read measurement correctly on aruler;
» Know thatlength is measured in metres and centimetres;
* Understand the standardised abbreviations for units of measurement, i.e. metre (m) and

centimetre (cm).

Where is this topic located in the curriculum? Grade 3 Term 2
Contentarea: Measurement.
Topic: Length.
Concepts and skills: Introducing formal measuring;
» Estimate, measure, order and record length using metres as the standard unit of length;

» Estimate and measure lengths in centimetres using aruler.
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What would show evidence of full understanding?
« Ifthe learneranswered 4 cm: this shows that the learner is able to read width correctly on a ruler.

17. Write the width of the bell.

Width = 1
d _J_#__/_ cm

What would show evidence of partial understanding?
« If the learner did not write the correct width of 4 cm but wrote 6 cm: this shows the learner cannot
read measurement correctly on aruler.

17. Write the width of the bell

Wid th = --—6-726"“
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* Noresponse to the question; or

* Ifthe learner wrote a number that does not even appear on the ruler as the answer.

17. Write the width of the bell

" i 1
Wid th = _”_}_Qi\ cm

69% of learners answered the question correctly.

Teaching strategies

» Measurementinvolves identifying an attribute to be measured (e.g., length, mass, capacity or area)
and then using definable, consistent units to find the “how muchness” of the attribute.

« If learners are taught measurement procedures and rules (e.g. formulas) before they understand
measurement concepts, they will not fully grasp the meaning of the different attributes, the
processes involved in measuring or the significance of the units used to indicate measures.

« It is important for learners to engage in learning situations that help them to understand different
measurable attributes and that teach them to measure those attributes in meaningful ways.

» Learners should also be taught all of the terminology relating to the concepts.

Understanding length through non-standardised measurement
» Ask the learners: Did you know that before rulers and tape measures were invented people had to
use things that were always with them to measure? They used fingers, arms, hands and feet.
People call these measurements arm spans, hand spans (fingers must be stretched out wide),

footsteps (the distance between your heel and big toe) and so on.

» Linear measurements are given specific names in particular contexts:
° Lengthis the distance along an object from end to end.
° Widthis the distance from one side of an object to the other side.
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° Heightis the distance from the lowest point to the highest point of an object or a person.
° Depth is the distance from the top of something to its bottom, from front to back, or from the
outsidein.

° Distance is the amount of space between two points.

Analysing anitemin terms of its length:
° The length of an object can be found by determining the number of units, laid end to end, that

make up the distance from one pointto another.

Mathematical vocabulary relating to length:
° short, tall, long
° shorter, taller, longer

° shortest, tallest, longest

Rules for measuring using non-standardised units

Measuring length with non-standard units involves counting how many of the chosen units make up
the length of the object being measured. For example, the length of a desk could be 8 hand spans
(using a small hand as a measure) or 4 hand spans (using an adult hand).

Choose units of measurement (objects) that are the same size and shape, e.g. paper clips, cubes,
pieces of string.

Learners can measure by putting out a row of the objects being used as units of measurement
along the length of the object being measured. The units of measurement must be of the same
length and no gaps must be left between them — the objects need to be put out so that they touch
each other.

If learners use hand spans or footsteps as units of measurement they must place one hand or foot
next to the other and then move the first hand or foot to the other side of the second hand or foot,

counting each time they place a hand or foot along the object.

Activity 1

Choose a “starting line” on the object being measured to begin the measurement.

Ask learners to predict or estimate the number of units of measurement that will make up the length
ofthe object.

Learners measure the object by placing the units of measurement end to end along the object from
the starting line so that each unittouches the one before it.

Learners count and record the number of units it takes to get to the end of the object being
measured.

Give learners the opportunity to measure different objects, e.g. a pencil, an A4 book, a desk, with 3
different units, e.g. a paperclip, a piece of string, a cube.

Discuss which object is longer or shorter.

Ask learners to always state the name of the unit of measurement, e.g. the book is 12 paperclips
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Measure the Penci| with paper c|iPs
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Activity 2

 Divide learners into pairs and ask them to measure their books and desks with hand spans, with
straws and with matches.

« Asklearners to put out the straws across the book and then the desk.

» Ask learners to count how many straws they used. Discuss which objectis longer or shorter.

» Let each learner measure their books and desks with their hand spans and compare each other's
answers.

* Dothe same with the matches.

» Ask the learners why they think the answers are not the same. Ask the learners if they think using
hand spans is a good way to measure.

* Lead them to the answer that because our hands are not the same size, measurements will differ
and so this is not a good way to measure.

» Use the printable sheets (see printables) and non-standard units (such as paper clips) to find the
lengths of the objects.

Understanding length through standardised measurement
 Learners should be formally introduced to standardised measuring instruments: Metre sticks, tape

measures and measuring tapes measure in metres (m), whereas rulers measure in centimetres

(cm).
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Measuring in metres
» Show learners 4 pieces of wool/string of different lengths.

° Ask4 learners to hold the pieces up from end to end so that learners can compare the lengths.

° Now ask learners to order the pieces from the shortest to the longest and vice versa.

° Say “We are going to use metres to measure the lengths”.

° Show the learners the metre stick and ask them to compare the 4 pieces of wool/string to the
length of the stick.

° Ask the learners which of the pieces is longer than a metre and which is shorter? (Discuss and
consolidate the meaning of the terms longer, shorter and metre).

» Ask learners to look around and find what they can see in the class that is shorter/longer than a
metre.

 Cut lengths of wool/string 1 m long and show the learners how you measured the lengths with a
metre stick.

» Hold up a piece of wool/string thatis 1 metre long.

° Ask learners to estimate how many metres long the mat, shelves, table or any long object in the
classis.

° Ask one of the learners to help you to measure the object by placing the length of wool/string at
one end of the object. Mark where the string ends and then flip the string over and reposition it
where it ended. Repeat this until you reach the end of the object, counting the number of times the
string is placed to give you the object's length in metres.

° Learnersthen workin pairs. Give each pair a piece of string thatis 1 metre long.

° Give the learners a list of 3 items and ask them first to estimate how many metres long each item
willbe. Then ask them to measure the items with the string and record their measurements.

° Discuss which objects are longer or shorter.

Measuring in centimetres
» Afterlearners have worked with a metre stick, let them work with a ruler.
e Explaintolearners how to use a ruler correctly to measure.
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° The zero (0) onthe ruler mast be placed at the beginning of the object being measured.

° The space from 0 to 1 is 1 centimetre and from 1 to 2 is one more centimetre, but altogether the
spacefrom0to2is2cm.

° Use the printable sheets (see printables) and a ruler marked in centimetres to find the lengths of
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objects.
° Make sure thatlearners know length is measured in centimetres (cm) or metres (m).

Word problems involving length
* It is important to expose learners to word problems that involve length: Learners must write the
number sentence and solve the problem.

* Here are some examples:

a. Lindiwe has made two towers of P|astic bricks. The one tower is 24 cm th, and the
otheris 37 cm high If she Puts one tower on toP of the other one, how tall with the

new tower be?

b. Thato has a Piece of wool that is [29 cm |on3. If she cuts |15 cm of f for a friend, how
much will she have left.?

c. Bongi has a rope that is 50 m |on3. Themba has a rope that is [T m |on9er than Bongi's

r‘oPe. HOW |on3 is Thembds r‘oPe?

d. Mum has I8 m of material. She wants to share it between her three children. How

many metres of material will each child get?

e. Mandg uses ribbon to decorate her Sif‘ts. She uses 5 m of ribbon for each gif\ t. She

wants to decorate six Sho ts. How many metres of ribbon must she buH?

Another example of how knowledge of measurement can be
tested

ANA 2014 Grade 3 Mathematics Item 14

|A The hancl SPGh O'F each l‘\dhd is |O cm.

Toge‘t,her* the hand spansare ___________cm.

Note: Thisitem can also test repeated addition leading to multiplication,i.e. 10+10=10x2=20
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Printable: Centimetre rulers
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Printable: Length (1)

Measure the |en3th of the line with your paper c|iP/ ruler Write
the
|enst|1
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Printable: Length (2)

Measure the |en3th of the scissors with your paper c|iP/ ruler

Write
the
|en9h‘b
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Printable: Length (3)

Measure the |en9t|1 of the crayons with your paper c|iP/ ruler Write
the
|en3t,h
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Measurement of mass

ANA 2013 Grade 3 Mathematics Item 18.1

8. Circle the correct word in brackets for each of the sentences below.
e
85 0= <~’

8.  The mass of the can of fish is measured in (Sr‘cms, centimetres)

What should alearner know to answer this question correctly?
Learners should:
» Understand the mathematical vocabulary relating to measurement of mass, e.g. mass, measure,
kilogram and gram;
* Know that mass is measured in kilograms or grams;
e Understand the standardised unit abbreviations for kilogram (kg) and gram (g) and show
understanding of the standardised measuring units;
» Be able to discriminate between measurement of length and mass.

Where is this topic located in the curriculum? Grade 3 Term 1
Contentarea: Measurement.

Topic: Mass.

Concepts and skills:

* Introducing formal measuring:

e Comparing, ordering and recording the mass of commercially packaged objects which have their
mass stated in kilograms on the packaging, e.g. 2 kilograms of rice, or in grams e.g. 500 grams of
salt;

e Learners measuring their own mass in kilograms using a bathroom scale.
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« Ifthe learnerindicated that'grams’is the correct answer: this shows that the learner can read words
relating to measurement with understanding and can distinguish between grams and centimetres.
« ltalsoindicates thatthe learner knows that mass is measured in grams (or kilograms).

18. Circle the correct word in brackets for each of the sentences below.

L e

s
-

g

18.1 The mass of the can of fish is measured ‘Q(gral'gis;,..centimetres}.

« If the learner gave the answer 'centimetres' instead of 'grams' as the answer: this shows that the
learneris not yet competentin the standardised units of measurement for mass.

18. Circle the correct word in brackets for each of the sentences below.
( ‘k Ny
. '7
S —— =" |
by ——
= - =

18.1 The mass of the can of fish is measured in {grams;é&ntimet r@-

* Noresponse to the question; or
* Aresponse that has no relation to the question.

57% of learners answered the question correctly.

» Learners may confuse mass and length;
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* Mathematical vocabulary may not have been consolidated during teaching.

Teaching strategies

» Measurementinvolves identifying an attribute to be measured (e.g., length, mass, capacity or area)
and then using definable, consistent units to find the “how muchness” of the attribute.

 When learners are taught measurement procedures and rules (e.g., formulas) before they
understand measurement concepts, they will not fully grasp the meaning of the different attributes,
the processes involved in measuring or the significance of the units used to indicate the measures.

« It is important for learners to engage in learning situations that help them to understand different
measurable attributes and that teach them to measure those attributes in meaningful ways.

» Learners should also be taught all of the terminology relating to the concepts.

Understanding mass through non-standardised measurement

» Mass refers to the amount of matter in an object.

» Learners often refer to the weight of an object, rather than its mass. Scientifically, weight is a
measure of the pull or force of gravity on an object. The weight of an object can vary, depending on
its location in space, whereas the mass of the object remains constant.

° For example, the weight of an object is less on the moon than on the earth, while the mass of the
objectremains the same.

° Although learners in the primary grades do not need to distinguish between mass and weight, you
can model proper language and can encourage learners to refer to mass rather than weight.

 To assist learners in developing a good concept of mass, give learners tasks that require them to
work with a balancing scale to directly compare the mass of objects.

° Ask learners to order and compare the mass of 3 or more objects by placing pairs of objects on a
balancing scale until they have enough information to place the objects in a sequence of heaviest
tolightest.

° Learners should be able to find the mass of objects using informal units of mass on a balancing
scale.

» Encourage learners to develop the language (terminology) needed to talk about mass.
° Mathematical vocabulary relating to mass: Heavy, heavier, heaviest, light, lighter, lightest, mass,
kilogram.

* Demonstrate that some objects are lighter or heavier than others by using a balancing scale, e.g. a
pencil is lighter than a pencil box. Ensure learners discover that the heavier objects move down and
lighter objects move up on the balancing scale.

* Use the correct terminology and make sure that you give the learners the chance to use the
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terminology as well.

» Ask learners to use a balancing scale and informal units to measure mass.

* When learners are comfortable using informal units of measurement, you can then expose them to
mass in kilograms and grams.

Informal measurement of mass using a balancing scale and non-standard units

» Learnerscanlearn all the principles and practises of measurement using non-standard units.

* Measuring with non-standard units should not be considered to be inferior to measuring with
standard units, butis done to teach the concept of mass, not the units of measuring mass.

* Measuring mass with non-standard units involves using a balancing scale and counting how many
of the chosen units of measurement have the same mass as the object being measured. For
example, aruler (object being measured) has the same mass as 9 blocks (units of measurement).

° Ask learners to measure a variety of objects using a range of objects as informal units, for
example: stones, ropes, books, apples and marbles.

° Encourage learners to always state the name of the unit when giving the mass, e.g. the book has
the same mass as 34 marbles.

° Once learners have used an object as a unit of measurement a few times, they should estimate
how many of that unit will have the same mass as the object being measured.

° Estimating before measuring is important, but can only be done once learners have done some
measuring with that particular unit.

° Explain to learners that, in order to compare the masses of different objects, the same unit of
measurement needs to be used.

° For example, if a ruler has a mass of 20 blocks and a pair of scissors has a mass of 20 marbles,
you cannot say whether they have the same mass or not, or which one is heavier or lighter.

Practical activity
» Compare three objects using marbles as the units of measurement.
° Measure the mass of aruler, a tube of glue and an eraser.
° Ask 3 different learners to measure the mass of each of the objects using marbles.
° Ask learners to record their measurements (although measuring is a practical skill learners
should record their measurements at all times).
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° Ask the learners which object is the heaviest and which is the lightest and discuss the differences.

Understanding mass through standardised measurement

Working with kilograms

* Introduce learners to kilograms by working with groceries that are sold in kilograms, where the
number of kilograms is stated on the packaging.

° For example: learners can compare the mass of packages of different substances (such as rice,
sugar, mealie meal, flour or washing powder) that are sold in 1 kg amounts.

° Learners can place these on a balancing scale to see that although the size of the packages may
differ, they have more or less the same mass.

» Learners can then be given a range of packages of different items to putin sequence from heaviest
to lightest, according to the mass stated on the package.

Forexample: 10 kg samp, 5 kg mealie meal, 2 kg flour, 2 kg rice, 2 kg sugar, 1 kg sugar.

SUGAR

/

2kg

Working with grams
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* You can expose learners to grams by using different grocery items where the grams are stated on

the packaging.

» Learners can place these items on a balancing scale to see that although the size of the packages

may differ the items have more or less the same mass.
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* Once they understand that kilograms are heavier that grams, you can expose learners to the
following:

half of a kilogramis 500 g
halfof 500 gis 250 g
halfof250gis125g

four 250 gisthe same as 1 kg

Consolidation worksheet (see printables): Learners can use the printables to answer questions about
the mass of different objects in kilograms and grams.

Practical Activity
 Learners can find their own mass using a bathroom scale.

° Ask learners to record their measurements, because although &
measuring is a practical skill learners should record their
measurements at all times.

° Learners can write down their own mass on a piece of paper.

32g || 28kg | [ 22kg || 28kg

° Askthe class to order the masses from the lightest to the heaviest.

° The masses of learners that are the same can be placed together.

Measuring mass as a context for solving problems and calculations
 During time allocated to Numbers, Operations and Relationships, learners can solve problems that
use the concept of the informal measurement of mass.

Examples of word Problems
. Puleka bousht |2 |<9 of medlie meal, 25 |<9 of sugar and |2 |<9 of rice. What is the mass of
her shoppins?

2. Mum |oou9|'1t 32 |<9 of rice and a 15 |<9 bqg of medlie meal. How much is the mass of her
shopping q|t09ether~?
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Another example of how knowledge of mass can be tested

ANA 2014 Grade 3 Mathematics Item 15

|5. The mass of the above washing Powder‘ is measured in

Notes:
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Printable: Mass of groceries (1)

SUGAR
/
2kg

| What is the mass of the sugqr‘?

2. What is the mass of the flour?

L.  What will the mass of 2 cans of fish be?
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Printable: Mass of groceries (2)

| Which item is the heaviest.?

2.  Circle the correct answer:

\

N

c. The (moss, |en9th) of the can of fish is measured in grams.
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Measurement of capacity

ANA 2013 Grade 3 Mathematics Item 18.2

8.

Circle the correct word in brackets for each of the sentences below.

18.2. The chacitH (content) of the bottle of mik is measured in (metres,
litres)

What should alearner know to answer this question correctly?

Learners should be able to:

Understand the mathematical vocabulary relating to measurement of capacity, e.g. content,
capacity, volume, measure, millilitres and litres;

Know that capacity is measured in millilitres and litres;

Understand the standardised unit abbreviations of millilitres (ml) and litres (I) by showing
understanding of the standardised measuring units;

Discriminate between measurement of length and capacity.

Where is this topic located in the curriculum? Grade 3 Term1

Contentarea: Measurement.

Topic: Capacity.

Concepts and skills:

Introducing formal measuring;

Estimate, measure, compare, order and record the capacity of objects by measuring in litres, half
litres and quarter litres;

Compare, order and record the capacity of commercially packaged objects whose capacity is
stated in litres or in millilitres on the packaging;

Know that a standard cup is 250 millilitres;

Know that a teaspoon is 5 millilitres.
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* Ifthe leaner indicated that 'litre' is the correct answer: this shows that the learner is able to read the
words relating to measurement with understanding and can distinguish between metres and litres;
* This also shows that the learner knows that capacity is measured in millilitres or litres.

18.1 Boima ba lekotikoti la t|hdpi bo methwa kd(\(a—isram ) disentimitaral.

e

5¢
Lebese

18.2 Mothamo wa botlolo ya lebese o methwa ka (dimitara c|i|i1(_;:p_["l

——

« Ifthe learner indicated 'metres' instead of 'litres': this shows that the learner is not yet competentin
the standardised units of measurement for capacity.

18. Etsa sedikadikwe |ent.swen3 le nepchetseng ho a ka masal(anens po|efon3

e nngwe le e nngwe ho tse lo‘t.e|c|n8.

£
5¢

LBLJ ese

18.2 Mothamo wa botlolo ya lebese o methwa ka cfi|it,c:rc|},

* Noresponse to the question; or
* Aresponse that has no relation to the question.

18, Etsa sedkadikwe |en‘bswen3 le nepuhet,seng ho a ka masqkaneng Po|e|cns

e nngwe le e nngwe ho tse |at,eian3.

18.2 Mothamo wa botlolo ya lebese o methwa ka (dimitard, \dihtcral,
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55% of learners answered the question correctly.

» Learners may confuse mass and capacity with each other.
* Mathematical vocabulary may not have been consolidated during teaching.

Teaching strategies

* Measurementinvolves identifying an attribute to be measured (e.g., length, mass, capacity or area)
and then using definable, consistent units to find the “how muchness” of the attribute.

* When learners are taught measurement procedures and rules (e.g. formulas) before they
understand measurement concepts, they will not fully grasp the meaning of the different attributes,
the processes involved in measuring or the significance of the units used to indicate the measures.

« It is important for learners to engage in learning situations that help them to understand different
measurable attributes and that teach them to measure those attributes in meaningful ways.

» Learners should also be taught all of the terminology relating to the concepts.

Understanding capacity through non-standardised measurement
e Capacity is the measurement of the amount of liquid or other contents a container can hold.
* Volume is the amount of space an object occupies.
* Help your learners to understand the difference between capacity and volume by using the
terminology correctly at all times.
» Mathematical vocabulary relating to capacity: full, empty, half full, half empty, more than, less
¢ than, as much as, the same as, least, most, litre, millilitre, volume, estimate.

Practical Activities
» Acapacity learning centre can help learners to develop an understanding of the capacity of different
containers and the knowledge that containers of different shapes may hold the same amount.
* You can set up a capacity learning centre by using a large plastic bin, dry rice or beans and several
measuring cups and food storage containers.
* You can place a chart on the wall for learners to record how many scoops of rice or beans fill each
container.
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Example of the chart:

r_:ll a_2 Measuring cup Spoon Measuring jug
itre ice =

oo | Or= o | Eb
Beans 8 cups 80 spoons 2 jugs

Rice 8 cups 80 spoons 2 jugs

Water 8 cups 80 spoons 2 jugs

¢ Review the chart with the children to see which containers hold more, less or the same amount.
 As afollow-up activity, fill a jar with rice or beans.
° Hold up a cup, and ask the learners to guess (estimate) how many cups of rice or beans are in the
jar.
° Thelearners can write their estimates down on a piece of paper with their name.
° Thelearner who guesses closest to the correct amount can win a small prize.

Understanding capacity through standardised measurement
Working with litres and millilitres
Capacity
e Ask learners if they can remember what units we use to measure capacity. Answer: litres or
millilitres
e Practical activity:
° Show the learners a clearly labelled measuring jug and explain the measuring scales used to
determine capacity (e.g. litre, 1 litre, 2 litres).

S

100ml 200ml  300ml  400ml 1000ml
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° Using a set of containers with different capacities, demonstrate how to measure capacity with the
measuring jug.

° Say “If | pour liquid from this container into the measuring jug, | will know how much the jug will
hold - | will know the jug's capacity! | think (estimate) the jug holds about (approximately, nearly,
almost) 500 ml”.

° Using a jug with a numbered 1 litre or 2 litre gradation line, fill it with coloured water so that the
wateris almostin line with the jug's top gradation marking.

° Guide the learners to read the number on the gradation line closest to where the coloured liquid
ends.

° Learners describe the capacity as almost / nearly / close to / a bit more or less / or exactly the

number of litres they read off the jug.

Volume
° Fillajug with different amounts and let the learners read the volume.

° Ensure thatthe learners practically explore that the following is true:

| cup = 250
2 cups = 500
3 cups = 750 ml
4 cups = | 000 ml
| 000 ml = | litre
500 ml = Half of a litre
250 ml = Quarter of a litre

° Ask learners to record their measurements, because although measuring is a practical skill
learners should record their measurements in writing at all times.

Estimating and measuring capacity
* Give learners a set of containers.
° Asklearners to estimate the capacity of each container and to record their estimatesinatable.
° After estimating the capacity of each container, ask learners to use the measuring jug to find the
actual capacity of each container and to record their measurements (see printables).
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Cont.ainer Estimate the Actud cqpqcitﬂ
copqcit3
i 51 0|
E [l 250 ml
500 ml 250 ml
21 21

Worksheet Activities:
» Provide opportunities for learners to read the capacity indicated in litres or millilitres on pictures of

products (see printables).

» Show the learners a range of containers that hold different amounts of liquid.
° Ask the learners to compare and then order containers from the one that holds the least to the one
that holds the most (or vice versa).
° Ask learners to identify the capacity of each container fromiits label.
° After this you can give your learners the comparison worksheet. The learners have to sort the
containers into those whose capacity is measured in millilitres and those whose capacity is

measured in litres (see printables).
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Millilitres (ml) Litres (1)

Cola

”
-
=]
<
et
[=]
=]
[}
[5)
a

50ml

3

Problems and calculations using capacity
 During time allocated to Numbers, Operations and Relationships learners can solve problems that
use the context of the informal measurement of capacity.

Examples of word problems:
I. Mom bUHS A tubes O'F honcl cream. chh tube contains 55 m| O'F hdhd cream. HOW mGhH

millilitres of hand cream are there o|toget|'\er‘?

2. Luke has 750 ml of J'uice in his J'uice bottle. He drinks 250 ml. How many milllitres are
left.?

3. A SGUCGPGI’\ hOldS 'FOUF‘ CUPS. HOW monH CUPS WI” two SOUCGPGHS l’\Old?

L. A Petr‘o| pump can fill 34 cars. How many cars will 2 Petr‘o| pumps fill?
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Another example of how knowledge of the measurement of
capacity can be tested

ANA 2014 Grade 3 Mathematics Item 16

@

)
|

6. The caPacitH of the above bottle is measured in

Notes:
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Printable: Capacity estimation recording sheet

. . Estimate Actudl
ontainer the cqpqcitﬂ chqcitB
Bucket,

£

Medicine bottle

-

Cup of tea

N

Tce-cream tub
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Printable: Capacity (1)

N

COLA

o

What is the chqcitB of the cooldrink bottle?

What is the chqcit3 of the can of cooldrink?

GLUE

50 ml

What is the chqcitB of the 9|ue bottle?
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Printable: Capacity (2)

What will the capacity of 2 milk boxes be?

COLA

Cola

= )\

Circle the correct answer:
Which container holds the least coke? (Bottle of co|c1, can of cola)

Dish washing
soap

Circle the correct answer:

The cqpccit3 of the dish Washing soap bottle is measured in (litres, milllitres).
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Printable: Capacity (3)

Circle the correct answer:

The cqpccit3 of the fabric sof tener botitle is measured in (mi||i|itr‘es, litres)

Cooking
gil

Circle the correct answer:

The (moss, cqpqcittd) of the oil is measured in litres.

Deodorant
Deodorant
Deodorant

125 ml 125 ml 125 ml
— )

What is the chqcitB of 3 deodorant, spray bottles?
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Printable: Order according to capacity

=

= —— |ColA
2 Cola

8
125 ml \ ) k*\/J
O

%
2
)‘ Y

Dish washing
soap

500 m\

GLUE

g J L
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Time

ANA 2013 Grade 3 Mathematics Items 5 and 26

5. C’:A5 a.m. on an ona|ogue clock shows that the time is
A cluar‘t,er* qut ten in the evening
B q,uar*ter* past ten in the morning
C c],ucr‘ter‘ to ten in the evening

D %uqrter to ten in the morning

26. Comp|ete the sentence below.

The time on the qna|ogue clock reads

What should alearner know to answer these questions correctly?
Learners should be able to:
Item5

» Read digital time in hours and minutes;

* Know the meanings ofa.m.and p.m;

* Recognise how many minutes are in an hour and a quarter hour.

* Understand the conventions of 'past'and 'to'.

Item 26
* Read analogue timein hours and quarter hours;
* Understand the conventions of 'past'and 'to'.
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Where is this topic located in the curriculum? Grade 2 Term 3
Contentarea: Measurement.
Topic: 4.1 Time.
Concepts and skills:
 Tell 12-hourtime in hours and quarter hours on analogue clocks.

Grade 3Term 3
Contentarea: Measurement.
Topic: Time.
Concepts and skills:
 Tell 12-hour time in hours and quarter hours on analogue clocks and digital clocks and other digital
instruments that show time, e.g. cell phones.

Item5
« Ifthe learner gave the answer D (quarter to ten in the morning);
* This shows the learneris able to read digital time in hours and minutes;
e Thelearner knows thata.m. refers to the morning;
* Thelearner knows that 9:45 shows fifteen minutes 'to' the next hour.

Item 26
« Ifthe learner gave the answer 'quarter to four', 3:45, 03h45 or 15 minutes to 4;
» This shows that the learner sees that the short hand is in between the three and the four and that the
long hand shows a quarter of an hour before the next hour, meaning itis moving 'to' the hour.

Item5
« Ifthelearnerchose answer C (quarter to tenin the evening);
» This shows the learner is able to read digital time in hours and minutes, recognising that 9:45 is
quartertoten;
* However, the learner does not understand that a.m. indicates that the time is in the morning.

Item 26
 Inthe example below the learner gave the answer '50 minto 4'.
» This shows two possible thought processes, both showing partial understanding:
* Firstly, the learner may have simply become confused between the numbers 15 and 50. The
learner may have written 50 min to 4 instead of 15 min to 4, showing a number concept
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misconception rather than a time misconception.

» Alternatively, the learner may have attempted to work out the answer by trying to determine how
many minutes past the hour the long hand shows. In this instance, the learner made an error in
counting in fives, resulting in the answer 50 minutes instead of 45 minutes.

e The learneris also unsure of the conventions of 'past' and 'to' and identified the time as 50 minutes

'to' 4, rather than 'past' 4.

26. Complete the sentence below.

The time on the analogue clock reads 2 & /' 2%

Item5

* Ifnoanswerwas given;

« Ifthe learneranswered A (quarter past ten in the evening) or B (quarter past ten in the morning): The
learner has not understood the conventions of 'past' and 'to' and is unable to read digital time in
hours and minutes;

* In giving the answer B (quarter past ten in the morning), the learner may have recognised thata.m.
refers to the morning. However, this is a very small component of the question and cannot be
considered sufficient to demonstrate even partial understanding.

Item 26
* Inthe example below the learner gave the answer 3:9 which shows no understanding.
» The learner has not realised that there is significance in the fact that the short hand is pointing in
between the three and the four.
* However, the fact that the 3 is written first in the answer 3:9 suggests an understanding that the
short hand points to the hour.
* The learner has simply written down the number 9 without an understanding of quarter hours or

how many minutes there are in an hour.
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26. Complete the sentence below.

The time on the analogue clock reads j £

 Inthe example below the learner gave the answer 9:03 which shows no understanding.
* The learner does not know that the short hand points to the hours and the long hand points to the

minutes.
e There is no understanding of how many minutes there are in an hour or of the notion of quarter

hours.
26. Complete the sentence below.

Item5
38% of learners answered the question correctly.

Item 26
22% oflearners answered the question correctly.
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Item5
» This item has a number of different elements (reading digital time in hours and minutes, knowing
how many minutes there are in an hour and understanding a.m., p.m., 'past' and 't0'). Learners
may have struggled to achieve accuracy in all of the elements and been confused.

Item 26
» This item may have been made more difficult since the clock face is not a perfect circle and the
spacing between the numbers is not the same. This may have misled some learners into thinking
incorrectly that the number of minutes between the 12 and the 1 is not the same as the number of

minutes between the 1 and the 2.

Teaching strategies
Pastand to on the clock
* Provide each learner with a paper plate, a long hand and a short hand made from paper and a split
pin. Show them your large, pre-prepared 'past and to clock', using a split pin to attach the hands to

the clock face.

» Asklearnersto draw a line down the middle of their paper plates, from top to bottom, using a ruler.
» Learners can then colour the right hand side red (or another colour) and the left hand side blue (or
another colour), as seenin your large example.
» Explain to the learners that the line dividing the two colours tells us when the long hand is moving
'past' the hour and when itis moving 'to' the next hour. Explain to the learners that:
° When the long hand is moving through the red half of the clock face, then it is moving 'past' the
hour.
° When the long hand is moving through the blue half of the clock face, then itis moving 'to' the next
hour.

» Ask learners to write the numbers on the clock, taking care to write them in the correct positions.
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° The 12 needs to be written at the top, on the dividing line between the red and blue halves.

° The 6 needs to be at the bottom, on the same dividing line.

° The 3 and the 9 need to be midway between the 12 and the 6, on the right and the left hand sides
respectively.

° The other numbers can be written into the remaining spaces, trying to keep the numbers the same
distance apart.

* Help the learners to attach the long and short hands to the clock face using the split pin so as to
enable the hands to move around the clock face.

° Ask the learners to position the long hand on the 12 and the short hand on the 3. Ask the learners
“Whatis the time?” Thelearners should respond “3 o'clock”.

° Ask the learners to move the long hand into the red half of the clock face, showing them on your
large clock as an example. Ask the learners “What can you tell me about the long hand?”
Learners should respond “The long hand is moving past 3 o'clock”.

° Ask the learners to move the long hand past the 6 and into the blue half of the clock face. Ask the
learners “What can you tell me about the long hand?” Learners should respond “The long hand is

moving to the next hour or “The long hand is moving towards 4 o'clock”.

Half hours and quarter hours
Half hours
» Ask learners to work in pairs or groups of four, using the paper plate clocks made in the previous
activity.
» Ask learners to look at their clock faces and to describe what they see. Learners should respond “I
see acircle/1see numbers /I seetwo halves”, etc.

» Encourage learners to notice that the red and blue parts of the clock face divide it exactly in half.

» Ask learners “If the long hand is on the 6, how far has it moved around the clock face?” Learners
should respond “It has moved halfway around the clock face”.

» Explain to learners “This is why we say it is 'half past' the hour, because the long hand has moved
halfway around the clock face”.

» Ask learners to place the long hand on the 6 and the short hand halfway between the 1 and the 2.
Askthem “Whattimeisit?” Learners will respond “Half past 1”.

* Ask the learners “How did you know what the hour was?” Learners will respond that “The short
hand is halfway between the 1 and the 2, which tells us that it is moving past 1 o'clock, and towards
2 o'clock”.

Quarter hours

» Onyourlarge clock, draw aline from the 9 to the 3, as shown below.
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e Askthelearnersto draw aline from the 9 to the 3 on their paper plate clock faces as well.

» Ask learners to look at their clock faces and to describe what they see. Learners should respond “I
see acircle/1see numbers /I see four quarters etc”.

» Encourage learners to notice that the drawn line divides the two halves of the clock face into
quarters.

» Askthelearners “If the long hand is on the 3, how far has it moved around the clock face?” Learners
should respond “It has moved a quarter of the way around the clock face”.

* Encourage learners to realise that the long hand is in the red part of the clock, so itis said that the
long hand is now a “quarter past” the hour.

» Explain to learners “This is why we say it is 'quarter past' the hour, because the long hand has
moved a quarter of the way around the clock face”.

» Ask learners to place the long hand on the 3 and the short hand between the 5 and the 6.

* Askthem “Whattimeisit?” Learners should respond “Quarter past5”.

» Ask the learners “How did you know what the hour was?” Learners should respond that “The short
hand is between the 5 and the 6, which tells us that it is moving past 5 o'clock and towards 6
o'clock”.

» Ask the learners “If the long hand is on the 9, is it in the blue or the red part of the clock?” Learners
should respond “Itis in the blue part of the clock face, soitis moving to the next hour”.

» Ask the learners “How much of the clock face is left for the long hand to move through before it gets
to the next hour?” Encourage the learners to realise that there is a quarter of the circle left for the
long hand to move through in order to get to the next hour.

» Explaintolearners “This is why we say itis 'quarter to' the hour, because the long hand has to move
a quarter of the way around the clock face before it gets to the next hour”.

» Askthelearnersto place the long hand on the 9, and the shorthand between the 10 and the 11.
* Askthem “Whattimeisit?” Learners may respond with either “Quarterto 10”, or “Quarterto 11”.
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* Encourage the learners to notice that the short hand is between the 10 and the 11. Remind them
that this tells them that the long hand is moving 'past' 10 o'clock and 'to' 11 o'clock.
» Explaintothe learners that this iswhy we say itis 'quarterto 11”.

Matching digital time and analogue time

» Ask learners to work in pairs or groups of four, using their paper plate clocks from the previous two
activities.

» Asklearners “How many minutes are there in an hour?' Learners should respond by saying “There
are 60 minutesinan hour”.

« Explain to the learners that they can see this by counting in 5s as they point to each of the numbers
on the clock face.

» Ask learners to start with their fingers on the 12. Ask them “When we start counting in 5s, where
mustour fingers be?” The learners may say either “Onthe 12” or“Onthe 1”.

» Explainto the learners that it takes five minutes for the long hand to move from the 12 to the 1, sowe
canonly start counting in 5s when we move our finger fromthe 12to the 1.

« Count with the learners in 5s (5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60) as you point to the
numbers 1, 2, 3,4,5,6,7, 8,9, 10, 11, 12 on your large clock. (Learners point to the numbers on
their paper plate clocks).

» Ask learners “How many minutes are there in half an hour?” Learners should respond “30
minutes”. Allow learners to pointto the numbers, countingin 5s if necessary.

» Ask learners “How many minutes are there in a quarter of an hour?” Learners should respond “15
minutes”. Allow learners to pointto the numbers, countingin 5s if necessary.

» Write the time '6:15' on the board.
» Asklearners to show you this time on their paper plate clocks.

» Ask the learners “How did you know to show the time like this?” Learners should respond by saying
“The '6' of '6:15' tells me the hour, so | put the short hand on the 6. Then the '15' tells me the long
hand has moved 15 minutes past the hour, so | counted in 5s to the 3 and put the long hand on the 3.
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| then moved the short hand to between the 6 and the 7 because the long hand was moving past the
hour, so it couldn't be on the 6 exactly”.

Other examples of how knowledge of time can be tested

ANA 2014 Grade 3 Mathematics Item 4

315 am. on an ana|ogue clock shows that the time is..
A cluort,er‘ past three in the morning.
B q,uqrter‘ Past three in the evening.
C cludr‘ter‘ to three in the morning.

D q,uqr*ter* to three in the evening.

ANA 2014 Grade 3 Mathematics Item 27

21. Draw the hands on the ana|ogue clock to show that the time is 05:5.
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Printable: Clock face
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Position

ANA 2013 Grade 3 Mathematics Items 22.1 and 22.2

22. He||o the PUpPPY to find his way to his kennel.
The PUppy runs to the tree.
He feels thir'stg and runs to the dam to drink water.

He runs to the bus and then to his kennel.

22.1 Draw arrows in the grid to show how he ran.

22.2 How many blocks did he run a|together?

C“‘“ 1%@

What should alearner know to answer these questions correctly?
Learners should be able to:
* Read givendirections in order to establish a route on an informal map;
* Move through blocks in a straight line, turning left or right to reach the pictures identified in the
directions;
» Count each consecutive block used in the established route so as to determine how far the puppy
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travelled in orderto reach his kennel;
» Recognise that the pictures on the informal map need to be included as part of the route and
counted as a step in the pathway.

Where is this topic located in the curriculum? Grade 3 Term 3
Contentarea: Shape and space.
Topic: Position, orientation and views.
Concepts and skills:
 Follow directions from one place to another on an informal map.

Item 22.1
« If the learner provided the response as illustrated: this shows the learner understood that there
needed to be one route chosen in order for the puppy to reach the kennel.
» The learner was able to move towards each of the pictures listed, changing direction so as to move
through the blocks in a straight line.

Ak é%ff

Item 22.2
« Ifthe learner answered 13: this shows the learner realised that each block in the path needed to be
counted, regardless of whether the block had a picture in it or not.

22.2 How many blocks did he run altogether? /5
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Item 22.1
 If the learner provided the response in the following illustration: this shows that the learner

understood the directions and was able to follow the correct route, but turned before the picture of
the dam and then needed an extra turn to get onto the correct row to get to the bus.
* The learner also turned before the picture of the bus and then needed an extra turn towards the

kennel.
/
= "" \/*;‘ <“:
v,
I!—"‘)
L4
| —,
Item 22.1

« Ifthe learner answered 9: tis shows that the learner understood that the blocks of the path that the
dog followed had to be counted, but did not count the blocks with pictures, which resulted in the

response being four blocks less than the expected answer.

22.2 How many blocks did he run altogether? q b /OC&

Item 22.1
* The learner who provided the following response showed that he/she did not understand that he/she

had to find a route to the kennel by following a path from picture to picture; the learner drew four paths
which all orignated from the same point and which ended at each of the pictures; and the learner did

not understand that all the pictures needed to be included in one route.
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Item 22.2
* If the learner gave the answer 4: this shows the learner did not understand that each block in the

route should have been counted; the learner counted the four paths taken from the original starting
pointinstead.

222 How many blocks did he run altogether? C/-

Item 22.1
55% of learners answered the question correctly.

Item 22.2
31% of learners answered the question correctly.

» Thelearners may not have realised that they had to count the picture blocks as part of the route. For
example:
° The learners may have thought that they needed to turn at (before) the dam, as opposed to
counting the picture of the dam block as part of the pathway.
° This may have seemed logical as the picture of the dam is situated in a direct line with the previous
picture in the pathway.

° Learners may have thought that they could not 'step' into the block as the dam is too close to the
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edge.

 Inaddition, Item 22.2 is dependent on Item 22.1, which means that if a learner provided an incorrect

response for 22.1, then the learner's response for 22.2 would most likely be incorrect as well.

Teaching strategies
Follow the clues

This activity needs to be well planned beforehand, with careful consideration of the facilities and

context of your school.

Plan a short, simple route through the school grounds.

Prepare alist of no more than five directions using visible land marks.

Forexample:

o

o

o

o

o

Start at the classroom door and walk to the staircase;
From the staircase, walk to the dustbin;

From the dustbin, walk to the office;

From the office, walk to the school hall;

From the school hall, walk to the fence.

The directions need to be simple sentences, containing only one instruction.

The directions need to take the learners through the school or playing fields in a logical progression.

Initially it may be necessary to do this activity as a whole class, where you lead the learners along

the route whilst they follow in orderly lines.

With practice and experience, depending on your context, it may become possible to send learners

outto follow the clues in small independent groups.

Ask learners to stand in two straight lines and to find a partner in the line next to them. Ensure that

eachlearnerhas a partner.

Provide each pair with the list of directions.

o

Ask learners to discuss the first direction in their pairs. Ask “Where do you need to go?” Learners
should respond “To the staircase”.

Walk with the class to the staircase and stop there to discuss the next direction.

Ask learners to discuss the second direction in their pairs. Ask “Where do you need to go?”
Learners should respond “To the dustbin”.

Ask learners “Why can't we go straight to the office?” Encourage learners to realise that they
cannot skip steps in the route and that they need to follow the directions in the order that they are
given.

Walk with the class to the dustbin and stop there to discuss the next direction.

Ask learners to discuss the third direction in their pairs. Ask “Where do you need to go?”
Learners should respond “To the office”.

Ask learners “Why can't we go straight to the fence?” Encourage learners to realise that they
cannot skip steps in the route and that they need to follow the directions in the order they are
given.
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° Walk with the class to the office and stop there to discuss the next direction.

° Ask learners to discuss the fourth direction in their pairs. Ask “Where do you need to go?”
Learners should respond “To the school hall”.

° Walk with the class to the school hall and stop there to discuss the next direction.

° Asklearners to discuss the fifth direction in their pairs. Ask “Where do you needto go?” Learners
should respond “To the fence”.

° Walk with the class to the fence and stop there to discuss the path that they walked.

° Ask the learners “What did you do on your walk?”. Learners should respond that they walked
from one point to another as they followed the directions that they were given.

° Ask learners if they skipped out any of the directions, or if they went to the same landmark (for
example: dustbin) more than once. Learners should respond “No, we followed the directions in

order and we only went to each landmark once”.

Instruction discussion

» Draw the following diagram on the board:

'l‘-b-b-b-g%

\

- - - Y.

\

%} A ddi g 3

» Asklearners towork in pairs or groups of four and provide them with scrap paper or white boards.

» Explainto learners that the diagram shows the path that Lindo walked to get to his mom's car.
° Ask learners “Where do you think Lindo's path starts?” Learners should respond that Lindo's
path starts where the picture of the boy is because the arrows show where he walked.
° Ask learners to discuss Lindo's path amongst themselves and to talk about what he saw while he
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walked.

° Asklearners “Whatdid Lindo do first?” Learners should say “Lindo walked to the bicycle”.

° Ask learners what they notice about the arrows going to the bicycle. Learners should say “All the
arrows face the same way”.

° Ask learners to count how far Lindo walked to get to the bicycle. Ask “How many blocks did you
count?” Learners may say “3” because they do not count the block containing the bicycle picture.
In this case, tell learners that that they need to count the block that the bicycle is in as well. Ask
learners to count all the blocks with arrows up to and including the bicycle. The learners should
count4.

° Ask learners “Where did Lindo go next?” Learners should say “Lindo walked from the bicycle to
the cat”.

° Ask learners what they notice about the arrows going to the cat. Learners should say “All the
arrows face the same way”.

° Ask learners to count how far Lindo walked to get to the cat. Ask “How many blocks did you
count?”

° Encourage the learners to realise that Lindo walked 2 blocks because they need to count the
block that contains the cat as well.

° Ask learners, “Why didn't you count the block that the bicycle is in as well?” Learners should say
“We already counted that block so we can't countitagain”.

° Ask learners “Where did Lindo go next?” Learners should say “Lindo walked from the cat to the
flag”.

° Ask learners what they notice about the arrows going to the flag. Learners should say “All the
arrows face the same way”.

° Ask learners to count how far Lindo walked to get to the flag. Ask “How many blocks did you
count?”

° Encourage the learners to realise that Lindo walked 3 blocks because they need to count the
block that contains the flag as well.

° Ask learners “Why didn't you count the block that the catis in as well?” Learners should say “We
already counted that block so we can't countitagain”.

° Ask learners “Where did Lindo go next?” Learners should say “Lindo walked from the flag to the
flower”.

° Ask learners what they notice about the arrows going to the flower. Learners should say “All the
arrows face the same way”.

° Ask learners to count how far Lindo walked to get to the flower. Ask “How many blocks did you
count?”

° Encourage the learners to realise that Lindo walked 2 blocks because they need to count the
block that contains the flower as well.

° Ask learners “Why didn't you count the block that the flag is in as well?” Learners should say “We
already counted that block so we can't countitagain”.

° Ask learners “Where did Lindo go next?” Learners should say “Lindo walked from the flower to
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the car”.

° Ask learners what they notice about the arrows going to the car. Learners should say “All the
arrows face the same way”.

° Ask learners to count how far Lindo walked to get to the car. Ask “How many blocks did you
count?”

° Encourage the learners to realise that Lindo walked 5 blocks because they need to count the
block that contains the car as well.

° Ask learners “Why didn't you count the block that the flower is in as well?” Learners should say
“We already counted that block so we can't countitagain”.

Make a route
» Ask learners towork in pairs or groups of four.
» Provide each pair or group of four with four strips of blocks as shown in the diagram that follows:

» Explain to learners that they are going to use their block strips to create the path that Nabeelah
walks on her way home from school each day. Tell the learners that:
° Nabeelah walks to the tree;
° Then Nabeelah walks to her friend's house;
° Then Nabeelah walks to the stop sign;
° Then Nabeelah walks to her house.
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» Asklearners to hold up their block strips that have 4 blocks.
» Asklearners to place this strip on their desks horizontally.
° Asklearners to put their fingers on the first block on the right hand side of the strip.
° Ask a learner from each pair or group of four to draw Nabeelah in the first block on the right hand
side.
° Asklearners to put their fingers on the first block on the left hand side.
° Ask alearnerfrom each pair or group of four to draw a tree in the first block on the left hand side.
° Asklearners to then draw arrows in each block as shown in the next diagram:

A3

94-4-4-@

Ask learners to count how many blocks Nabeelah walked. Learners should respond “3”.

Ask learners why they did not say 4. Learners should reply that they could not count the block
where Nabeelah started because she had not started walking yet. They could only count from the
second block as that was when she started walking.

» Asklearners to hold up the 2 block strip.
° Asklearners to place this strip on their desks vertically under the tree in the four block strip.
° Asklearners to draw a smiley face in the bottom block, to show that Nabeelah walks to her friend's
house.
° Asklearners to then draw arrows in each block as shown below:

'
£

° Asklearners to count how many blocks Nabeelah walked. Learners should respond “2”.

° Ask learners why they did not say 3. Learners should reply that they could not count the block
where the tree is because they have already counted that block.

« Asklearners to hold up the 3 block strip.
° Asklearners to position it horizontally next to the smiley face in the two block strip.
° Ask learners to write the word 'stop' in the last block on the right hand side, to show that Nabeelah
walks to the stop sign.
° Asklearners to then draw arrows in each block as shown below:
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= | = =

° Asklearners to count how many blocks Nabeelah walked. Learners should respond, “3”.
° Ask learners why they did not say 4. Learners should reply that they could not count the block
where the smiley face is because they have already counted that block.

» Ask learners to hold up the 6 block strip.
° Asklearners to position it vertically under the block with the stop written init.
° Asklearners to draw a house in the bottom block, to show that Nabeelah walks to her house.
° Asklearners to then draw arrows in each block as shown below:

\

- - - -

L)

° Asklearners to count how many blocks Nabeelah walked. Learners should respond “6”.

° Ask learners why they did not say 7. Learners should reply that they could not count the block
where the word 'stop' is because they have already counted that block.
° Ask learnersto look at their completed maps (as shown in the next diagram):
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» Asklearners how many blocks Nabeelah walked in total. Learners should respond by saying “14”.

° Ask learners “How did you get to '"14'?” Learners should say that they needed to count each
block, including the ones with the pictures.

 Alternatives:
° You can use this example as itis, or make up other routes using strips of blocks.
° Ask learners to make up their own routes with strips and tell their own stories to go with the routes.
They can work in pairs. Each learner creates a route and then explains it to their partner.
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Another example of how knowledge of position can be tested

ANA 2014 Grade 3 Mathematics Item 20

20. Look at the Pictur*e and answer the cluestions below.
School Home

DD[IDD a0

I__Hff‘ 00

i
t

20l How many turns does Thato take from home to school?

202 When Thato walks to schoo|, will the tree be on his left or r‘ight?

Notes:
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Data handling: graph interpretation

ANA 2013 Grade 3 Mathematics Items 23.1 and 23.2

23. Stuclﬂ the Sr‘dpl"\ and then answer the q,uestions that follow.

Number of pages read by four learners

Number of pages per week

Pulane

23' WHCI’I |eor‘ner‘s r‘eqd an eq'uc| number‘ O'F PGSGS? -

23.2  Who read the most Pages?

What should alearner know to answer these questions correctly?
Learners should be able to:
» Read the questions with understanding;
* Analyse and interpret the data in the graph correctly;
* Understand the name of the graph;
* Understand that a graph involves categories and counts of the number of people or of items;
* Identify ifa graphis vertical or horizontal in structure.
* Understand the specific mathematical vocabulary involved: study, equal number, most.
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Where is this topic located in the curriculum? Grade3 Term2-3
Content area: Data handling.
Topic: Analyse and interpret data.
Concepts and skills:
» Answer questions about data presented in pictographs;
e Bargraphs.

 If the learner gave the correct answers to both questions: this shows understanding of the
mathematical vocabulary and correctinterpretation of a graph.

Item 23.1
« If the learner gave the correct answer it shows that the learner understands the mathematical
vocabulary “equal”.

Item 23.2
o If the learner answered the question correctly it shows that the learner understands the
mathematical vocabulary “most”.

23. Bdla keraf'o mme o arabe dlpotso tse |crt.e|ana.

Pdlo ya rm:q'ephe a budilweng ke baithuti ba bane

PO{D HG muqephe kﬂ beke

Khanye

231 Ke baithuti baf'e ba budﬂens Palo e |ekamn3 ya maclephe ka
beke?
L
F\g K!‘trm}j:: L- ?Ulor\t

232 Ke mang ya I:aclilens mqrephe a mangata ho feta ba bmg?

ke oo 7
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Item 23.1
« If the learner gave the names of two learners as the answer, but not the correct two names, the
learner understood that “which learners” indicates the answer is two or more names, but did not
understand the mathematical vocabulary of “equal number” or could not read the graph correctly.

Item 23.2
« Ifthe learner gave a learner's name as the answer, but not the correct one, the learner understood
that the answer should be the name of a learner, but could not read the graph correctly. The learner

might not have understood the word “most”.

23, St,udg the Sr*uph and then answer the qws't.ions that follow.

Numbar OF Pases r‘ead I)H FOUP Iear-ner-s

Number‘ OF PDSES Pel" Wﬁek

23.1 \ffhic:h learners read an eclua| number of’ Paﬂes?

s

232 Who read the most Pages?

* Ifthe learner gave incorrect answers to both the questions;

* If a numeric answer was given to either of the questions: the learner did not understand that the
names of learners were required for the answers and not numbers from the graph - the graph had to
be used to find out the correct names in order to answer the questions;

« Ifno attemptwas made to answer the question.
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23. Bala keraf'o mme o arabe dipot-sa tse lut,e|un3.

Palo ya muqﬁhe a budiwen& ke baithuti ba bane

Palo ya mar.laphe ka beke

thnvde

o231 Ke baithuti baf'e ba baddens palo e |e|cmon3 ya moqephe ka
beke?

v e B

23.2 Ke mang ya bacﬂens maqephe a mansuta ho feta ba bans?
g\
i

What do the item statistics tell us?
Item 23.1
61% of learners answered the question correctly.

Item 23.2
74% of learners answered the question correctly.

Factors contributing to the difficulty of the items
Item 23.1

» Learners may not understand the correct mathematical meaning of an equal number;

Learners find graph interpretation difficult.Factors contributing to the difficulty of the
item:
» Learners may not understand the correct mathematical meaning of most.
 Learners had difficulty with graph interpretation.
 Learners did very well in this item which shows that skills and concepts such as “most” assessed in
this item are understood.
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Teaching strategies
Teaching data handling by starting with collecting and organising data
» Data handlingis a process and learners should understand that you can:
° Collectand organise data;
° Representdata;
° Analyse and interpret data.
» Data handling is a contextualised topic and it can be done in the context of number, length, capacity,

mass, time or money.

 Firstdiscuss with yourlearners that there are many ways of collecting data:

° Observing things — record what you see, e.g. how many different kinds of trees are there in the
school grounds?

° Asking questions — collect information by asking questions, e.g. What colour toothbrushes do
learners have?
How do the learners get to school?
What do the learners like or dislike?

° Conducting a survey - ask some people the same questions using a questionnaire, e.g. do a
survey to find out how many hours people watch TV per day.

° Experimenting - trying something out or counting or measuring to discover something, e.g.
counting how many different vehicles pass the school during a specific time period.

» Examples of objects or information that learners can collect to sort and organise are:
 Kinds of footwear children like;

° How much different family members weigh;

° Differentlengths of clothes, e.g. scarf, pants, socks;

° Kinds of cleaning materials used at home;

° Differentkinds of food;

° Time spentwatching TV,

° Obijects that can float/sink;

° What objects are made of, e.g. wood, glass, plastic;

° Favourite colours, toothpaste, soap, fruit, vegetables or sport;

° Ages of family members;

° Agesoflearnersinthe class;

° Weather chart: how many sunny/windy/rainy days;

° Labelsin clothes: tumble dry/hand wash/dry clean;

° Farmanimals, wild animals, pets;

° Types of transport to school;

° Birthdays of learners/family;

° Different kinds of homes;
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° Toyslearners have;

° Reading lists of learners.

* After collecting data or doing a survey, the information must be organised into tables or lists or
records without numbers.

+ Information or objects collected should be sorted or organised according to one or more attribute.

Activity
» Learners should collect empty containers from different kinds of food.

» Containers can be sorted according the unit their contents are measured in: grams (g) or kilograms
(kg).

* To complete the data handling process learners must also represent the data.

Teaching data handling by representing data in different ways

» Grade 3learners are expected to be able represent data in the following ways:
° Lists
° Tables
° Tallies
° Pictographs
° Bargraphs

 After the data has been sorted and organised, questions based on the data should be asked to
assist the learners with data analysis and interpretation.
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Examples of data represented in different ways:
Recording without numbers

kil |ogr~om (l(s)

» Learnersrepresent the gram and kilogram containers in a record without numbers.

List
» Containers can be sorted (by name) according to the unit their contents are measured in: grams (g)
orkilograms (kg).

killogram (kg) gram (g)
» Washing powder * Bread
* Flour * Fish
. Sugar * Sweet
* Rice * Chips

Table
» Containers can be sorted (by number) according to the unit their contents are measured in: grams
(g) or kilograms (kg).

Container 1 2 3 4 Total
kg v Vv v v v
g Vv v Vv Vv v

(/is one item)
Tally

» Learners mustunderstand how tallying works and it should be taughtto learners in a practical way.
» Explain to learners that when they tally they must count in multiples of 5, representing the counting
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in a specific manner:

° Learners make tally marks for 1 to 4:

7’7 112/\ mﬁ mﬁ/f |

I 3

o]

The fifth mark is made across the previous 4 marks:

J—H{‘.

5

[e]

Then the learners continue making single marks again:

id

6

° Remember: Every fifth mark is drawn across the previous 4 marks. This makes it easy to see the

total later on!

Example: Atally of 12

1l

* You can see there are two 5s (making 10) plus another 2 singles, making 12.

* You can use tally marks when doing a survey.
° Example: "Whatis your favourite colour?"
° Draw atable with the names of the colours.
° Ask some learners what their favourite colour is.
° Asthelearners answer, puta mark nextto the colour they name.
° Tally the responses for each colour in the table.
° When you are done tallying, write the totals into the table.
° Result: 4 learners liked yellow, 5 liked red, 6 liked blue, only 1 liked green and 4 learners liked pink.
° Questions must be asked based on the tallies to help the learners analyse and interpret the data.
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Yellow | /[
Red | JHf
Blue |/
Gr‘een !
Pink | /]

~|— o~ o |~

Pictograph and bar graph
e Learners must be aware of the following mathematical expressions and understand their

meanings:

° Graph: A diagram showing the relationship between some variable quantities. Graphs make it
easy for us to compare numbers.

° Data: The complete set of individual pieces of information which is being used.

° Frequency: The frequency of data is the number of times each piece of that datais found.

° Pictograph: A pictograph is used to display the count in each category and each count is
represented by a picture. The layout of the graph can be vertical or horizontal.

° Bar graph: A bar is used to display the count in each category. The layout of the graph can be
vertical or horizontal.

Pictograph
» Explain the layout of a pictograph to the learners.
Favourite fruits «¢ The heoding
Number of
equ|spaces
- R One fruit
Th tical ne Tru
°ver ::(Z 4 @4 represent a
Cf) learner's vote
The name of 51
the vertical _>§ 3 @ @
, 0
axis —
N Elllle]
REIGININK .
e A »
0 g @ @ = @ . <_T|'\e horizontal
The di-F-Fepent I Bananas APP|es Peaches Pears Grapes Or‘anges axis
fruits Types of fruits «¢ The name of the
Jr

horizont.al axis
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 Apictograph must have the following:
° Aheading;
° Avertical axis with a name;
° Ahorizontal axis witha name;
° Symbols indicating the items being counted.
» One picture in this pictograph represents one fruit. This is the key. One picture could represent
more than one item in a pictograph.

Ask questions such as:
° Whatis the least favourite fruit?
° Whatis the favourite fruit?

° How many more peaches are there than grapes? etc.

Allow your learners to draw their own pictographs and also to interpret some that have been drawn
forthem (see printables).

Bar graph
» Explain the layout of a bar graph to the learners using different examples.
» Go step by step through the bar graph and assist the learners if they do not feel confident creating
their own bar graphs.

Colours of® 20 cars 4 The hecding
Vertical axis=——m—p
Number of 7
ectuo| spaces < B h
ar: eac
6 bar's width
5 is the same
Top point. of
Name of the P 4 +— qur F;howins
vertical axis S amount.
s 3
-
2

Horizontal axis

Red Blue White Black Green ‘ Different. colours

Colour of car < The name of the

horizontal axis

* Ask questions such as:
° Whatis the least favourite colour?
° Whatis the favourite colour?
° How many more red cars are there than green cars?
° Which colours have an equal number of cars? etc.
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Teaching data handling by interpreting and analysing data

Learners should be able to interpret and analyse data represented in a list, table, tally table,
pictograph and bar graph.

Learners should be able to answer questions on a graph.

Learners must be able to interpret a graph correctly by looking at the axis indicating the intervals of
numbers on the graph.

It is important that learners are exposed to the mathematical vocabulary of questions based on
graphs.

Mathematical vocabulary that learners should be familiar with is as follows: Most, least, more than,
less than, equal number, the same, altogether, double, half, twice as much.

If the graph is based on money, mass, length, capacity or time the appropriate vocabulary should
be taught and thoroughly explained to learners.

Here are some examples of graphs and interpretive questions for you to select from and to work
through with your learners.

In each case, look at the graph and answer the questions.

Number‘ O'F |eorners

Transport, to schodl

bicHde

0 2 4 6 81012 14 16 I8

Number‘ O'F |ecmner~s

« How many learners come to school 53 taxi?

Which transpor*t is the least Popu|or?

Which transpor*t is the most Popu|or‘?

What is the difference between the number of learners coming to school 53 taxi and
bicHde?

HOW mdh}j |ec1r*ner‘s arein ‘bhe Grode 3 ClGSS?
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2.

Number* O'F bOOI(S

L5
40
35
30
25

20

Reqding gr‘qph 2013

eeececeee
Y|4 11|4] 1

P s

John Lee Mpho Thabo

+ Who read the most books in 20137

+ How many books did Mpho and John read a|t,ogether‘?

+ How many less books did Lee read than Thabo?

« Who read the least books in 20137

« What is the dif ference between the number of books Thabo and John read?
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3. Studg Leratos shopping list below and answer the c],ues‘bions that follow:

Shopping list. for your birthday: | Quantity
cake |
candles 9
chips 15
Coke 15
straws 15
sweets 30
chocolates |5
paper plates 15
paper cups 15
balloons 7

- Aballoon costs R3. How much will Lerato pay for her balloons?

- Which item will there be the most. of at the Por‘tﬂ?

- Which item will there be the least of at the qu‘tﬂ?

. If therearel5 P|qtes at the Por‘tld, how many children do you think will be invited?

4. Learners should be able to interpret a table and draw a graph based on the data on the table.

» Givethelearners alist of 8 learners' names and their respective ages.

Name of friend Age
Moho 8
Harry 0

Paul 8
Shirley 9
Jarmes 8
Martha 10
Lebo 8
Lalie 8
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 Learners should draw a bar graph on the graph template as shown below (see printables).

o

N WO ~] O O~ | oo Q

Age 8 Age 9 Age 10

» Learners should label the graph.
* Learners should label the vertical and horizontal axes.
* Learners should complete the bars using counts.

Notes:
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Another example of how knowledge of data handling can be
tested

ANA 2014 Grade 3 Mathematics Item 23

23. Studﬂ the bar gr‘qph and answer the cluestions that follow.

Learners Pets

Number of learners

cat

231 Which is the most Popu|ar~ Pet?

232  How many learners like dogs?
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Printable: Graph template

Age [0

Age 9

Age 8
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