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Welcome and Orientation

Welcome to the Numeracy Academy - this course aims to get you to start Thinking Maths!
The materials are divided into 4 parts. Each part should take you 10 hours to complete.

It is important that you go through the lessons in sequence as each lesson builds on the content
from the previous one.

We encourage you to be an active reader while engaging with each lesson.

Each lesson has video(s) that you need to watch by clicking watch now. If you are reading the
print version of the booklet you can use the QR code to access the video.

ACTIVITY 1 Check your understanding: Multiple Choice /

1) Children use play to learn:
’ The Power A) Cognitively and communicatively
Bl Secially, emotionally and physically
. ) BothAandB
e Power of Play I
@inE : i 2) Co-opted play is:
R 5 A) Initicted and directed by the teacher.
3 B) Initicted and directed by the child.
5 C) Free time for the teacher.
3 :
C https:/www.youtube.com/watch?v=CINo2_ObHLY 3 :}wx‘;':ll I-I:d'lm is an example df:
1 5
Watch the video “The Power of Play - A Learning Toel for o Powerful Future” (UNICEF South B S\rli\bolicpplgy
Africa, LEGO Foundation & Department of Basic Education) which beautifully illustrates the O Games with rn;les
wide-ranging benefit of play throughout childhood. (5:00 minutes) | .
= Jot down the benefits of play that are described in the video. 4) Playis:
+ Think about your own experience of play s a child in relation to the ideas rolsed in the A) Important for the developmenyof executive function.
video. B) Cnly important for break tim,

€) Worthwhile including if theg is extra time in the curriculum.

Each lesson also has a self assessment that you should complete. This will give you a chance to
recap on what you learned in the lesson.

Each lesson ends by providing you an opportunity to reflect on what you have learned in the
lesson. Take time to do this activity - it will help you consolidate and action the learning in your
classroom.

REFLECTION .®

- Reflect on your own school experience as a child. Did you have opportunities to play as a means
of learning?

= Think about your own practice. Does your teaching provide opportunities for children to play? Or
are your lessons mainly teacher-led?Write a personal goal in relation to enhancing the teaching
and learning in your classroom by including playful experiences.
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In order to gain the most from this course, please ensure that you watch the videos in full and
that you complete each self-assessment. The assessments during the course are self-checks and
the answers are given at the end of each lesson. As part of the final assessment of the module
there will be two tests.

e Test 1is taken after the completion of Part 1 and 2.

* Test 2 after the completion of Part 3 and 4.

* Each test lasts 1 hour and is in multiple-choice format.
* An online link for each test will be provided on the scheduled date.
* You will receive your results after clicking the submit button at the end of each test.

« If you fail the test you will be provided a second chance to take the test and a new date will be
scheduled for this.

We hope you enjoy the course and find it beneficial!
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In Part 1 you will be introduced to a play-based approach to teaching and learning, emergent
literacy, smart counting and equal exchange. Children learn through play and interaction

with other children and adults, and it is important for teachers to use play to enhance their
teaching practices and to improve learning opportunities for children. Through this module you
will discover that the different forms of play can help teachers to engage children in the active

learning of number concept.



LESSON 1: LEARNING THROUGH PLAY

- WHY IS PLAY IMPORTANT?

In this lesson, we will look at the benefits of play on children’s development. We will clarify the
characteristics of play, considering how the choice and control of play activities influences
children’s learning. We will also discover more about the five types of free play, thinking about
how these can be applied to our own classroom environments.

( . . . N
What you will learn in this lesson
* The benefits and value of play for children’s development
* The principles and characteristics of play
» A play continuum, considering the levels of initiation (choice) and direction (control)
L Five types of free play )

The Benefits and Value of Play

Play is the most important way that babies, toddlers and young children develop and learn
across all developmental domains including physical, social, emotional, communicative and
cognitive domains.

They use these experiences to make sense of the world, and repeating these experiences
strengthens the connections in their brains so that they become permanent. When children play,
they are deeply involved in activities which allow them to develop their executive function skills.
Executive function is a set of thinking processes which work together to help people remember
information, pay attention during an activity, filter out distractions, control their impulses, think
creatively and solve problems, and be flexible to adjusting their plans.

Follow multiple step
instructions

Take turns

Games with rules Executive function

Communicate
effectively

Avoid distractions

o LESSON 1



ACTIVITY 1

The Power
of Play
The Power of Play
A Learning Tool for a Powerful Future
o i (@)
HErE I B
O R T o U
B b aRCY R
wheadtT Bl
el fi.\fe' i WATCH NOW
EEE0, sty oo 3 BORSELESE
"t oonl BTkl F LaT
g P e i Y
@ sl raridE,
Frg M N N o

https://www.youtube.com/watch?v=C3No2 ObHLY

Watch the video “The Power of Play - A Learning Tool for a Powerful Future” (UNICEF South
Africa, LEGO Foundation & Department of Basic Education) which beautifully illustrates the
wide-ranging benefit of play throughout childhood. (5:00 minutes)

+ Jot down the benefits of play that are described in the video.

* Think about your own experience of play as a child in relation to the ideas raised in the
video.

Commentary

Understanding the value and benefits of play - “the power of play” - as it is described in the
video - is useful to motivate teachers to shift their teaching methods to foreground play activity
instead of the more traditional approach. Giving learners multiple, varied opportunities to play
helps them to discover new knowledge and to build their concepts and skills.

Holistic development across all domains is best facilitated by a rich play-based experience.
Teachers can use this understanding of the benefits and importance of play for learning to
explain to parents and caregivers why play takes a dominant role in their classroom (as opposed
to the “work” that the parents expect to happen at school i.e. writing, reading and doing sums).
After all, “play is the work of the child” (Maria Montessori, 1949)

Principles and Characteristics of Play

Play is now recognised as a valuable teaching tool, because it can support and nurture children’s
learning in powerful ways, and because it allows children to construct their own understanding.
However, play is actually difficult to define because people have different social and cultural
contexts which influence their understanding of play. It is for this reason that certain principles or
characteristics of play have been determined with regards to play as a means of teaching and
learning.

These principles are a useful way for teachers:
* to reflect on the play they see their children engaging in and learning from;
* to create more playful classrooms which support learning, and

* to help assess children’s learning through play.


https://www.youtube.com/watch?v=C3No2_ObHLY

What is a play continuum?

A continuum is a range or series of things that are slightly different from each other, but they lie
somewhere between two different possibilities (merriam-webster.com).

What might a play continuum look like?

Free Play Co-opted Play Guided Play Playful
C Ct Te Instruction
T

The play continuum (adapted from Zosh et al. 2018)

Each form of play is decided by who starts/initiates, chooses, and controls/directs the play
activity (Zosh et al. 2017). We use the capitals C (Child/ren) or T (Teacher) when the levels of
initiation and direction are high. We use the lowercase c (child/ren) or t (teacher) when the levels
of initiation and direction of play are low. Look at the table below.

Who initiates play?

Who directs play?

Who plans, chooses and starts the play
activity? Is it the teacher or the child/children?

Who controls, decides and organises the
play activity while it is being played? Is it the
teacher or the child/children or both?

A high level of initiation refers to who started
the play by doing all, or most, of the planning
and choosing.

A high level of direction refers to who has
led the play by doing all, or most, of the
controlling and organizing during the play.

A low level of initiation refers to no, or little,
planning and choosing by the player/s.

A low level of direction refers to who has done
no, or little, controlling and organizing during
the play.

e LESSON 1




ACTIVITY 2

Play

Free play

Continuum FreePlay | Co-optedPloy | Guided Play Playful

[ ct Te Instruction

WATCH NOW

Watch the video “Play continuum” (7:50 minutes) for examples of children engaging in each
form of play described in the play continuum as it moves from free play through to playful
instruction.

* Observe each example of the different forms of play and think about whether you have
observed/used this form of play in your teaching context.

¢ If so, how is it similar, and different, from the video clips shown here?
¢ If not, consider why this play is not present in your setting.

* Think about how you might facilitate and encourage the types of play you have not
observed from the learners in your class.

Commentary

The video shows children engaging in free play without the involvement of adults, moving to
co-opted play where the teacher engages the learners in discussion about what they are doing
or provides additional materials or equipment to extend the play possibilities. Both of these
examples of co-opted play happen without changing the control or direction of the child/ren.

Instructional teaching (traditional methods e.g. rote counting and drilling facts) is not included
on the play continuum because it does not embody the essential characteristics of play.
Unsupervised play is also not on the play continuum as young children need to be supervised for
safety even when the adults are not involved in directing the children’s play.

The five types of free play are:

Includes active exercise play, fine motor
practice and rough-and-tumble play.

Physical play Important for gross and fine motor

coordination and for building strength and
endurance.

Explore, investigate, and experiment with
different objects to develop thinking skills and
to learn to problem-solve.

Play with objects

LESSON 1 °



Use a toy, object, picture, drawing or other

Symbolic play mark-making to represent real-life objects.

Involves dressing-up and role-playing.
Pretence and
socio-dramatic

play

Promotes cognitive and social development.

Improves self-regulation (the ability to
manage own behaviour and thinking).

Learn to follow rules of games, share and take

el vl iulies turns and help one another.

ACTIVITY 3

of Play

WATCH NOW

Watch the video “Types of Play” (9:16 minutes) for examples of children engaging in each type
of free play illustrated in the Types of Free Play diagram above.

* Observe each example of the different types of free play described in the current literature
and think about whether you have observed this type of play in your teaching context.

* If so, how is it similar, and different, from the video clips shown here?
* If not, consider why this play is not present in your setting.

* Think about how you might facilitate and encourage the types of play you have not
observed from the learners in your class.

Commentary

All five types of free play are found in all cultures. It is important to remember however, that play
may be influenced by how a family or culture value play, and the extent to which adults play with
their children. In South Africa, older children tend to have an important role in young children'’s
learning of traditional games, where play helps with the development of physical agility, concepts,
as well as cultural and social learning. In some contexts, older children are instrumental in adapting
games for younger children, whereas in other contexts children are encouraged to go around in
fairly stable mixed-age groups called ubungani, within which much learning takes place.

@ LESSON 1




It is important to remember that not all families see play in the same way as we do. We need to
respect differences and try to understand them.

Check your understanding: Multiple Choice

1) Children use play to learn:
A) Cognitively and communicatively
B) Socially, emotionally and physically
C) BothAandB

2) Co-opted play is:
A) Initiated and directed by the teacher.
B) Initiated and directed by the child.
C) Free time for the teacher.

3) Snakes and Ladders is an example of:
A) Physical play.
B) Symbolic play.
C) Games with rules.

4) Play is:
A) Important for the development of executive function.
B) Only important for break time.
C) Worthwhile including if there is extra time in the curriculum.

2

REFLECTION .e®

 Reflect on your own school experience as a child. Did you have opportunities to play as a
means of learning?

* Think about your own practice. Does your teaching provide opportunities for children to
play? Or are your lessons mainly teacher-led?Write a personal goal in relation to enhancing
the teaching and learning in your classroom by including playful experiences.

Well done you have completed Lesson 1.

V (7 D (€9 (¢ D (L :stamsuy




LESSON 2: PLAY BASED PEDAGOGY

Play-based learning is a pedagogical approach to teaching and learning that supports healthy
and holistic child development. Children learn best by being actively involved with people and
objects, and play is the activity that allows children to construct their own knowledge in a hands-
on environment.

The play-based approach to teaching and learning recognises that:

+ attimes children learn best from free play activities initiated and directed by the child without
adult involvement

* at other times children learn best from guided play activities that are directed by the teacher
(in small or whole groups).

What you will learn in this lesson
* Planning and set up for a PBA to teaching and learning

* Implementing a play-based approach in the Maths classroom

Play-based Approach

The play-based approach to teaching and learning cycle (as illustrated below) highlights the five
essential steps in implementing this approach.

Plan for learning opportunities:
* individual, small group and whole class

r \ * balance between child-initiated and teacher-
Ask: guided activities.
* What worked
well?
« What didn't work PLAN [ Prepqre A
well? Why didn't it / environment
work well? and materials to
* What do | need to support playful
do differently next REFLECT SET UP learning and
time? exploration.
Use the information » Outdoors
to plan further  Indoors
teochlng and * Materials
learning. L )
ASSESS TEACH
Assess ch.lldren.s Ieor’mng to: \/ nelude a mixture of child-
* Determine children’s initiated play and teacher-
progress guided playful instruction.

* Plan for future activities

()




ACTIVITY 1
Answer the following questions:
* Do you recognize any of these features in your own teaching practice?

* How might you incorporate others that are new into your classroom activities?

Commentary

Many people may assume that play-based learning activities require less planning and
preparation than traditional lessons, thinking that children can simply entertain themselves in
self-directed activities. It is necessary for you to plan your play-based environment and tasks

as carefully as you would any other lesson in order to maximise the learning opportunities. In
addition, the assessment and reflection on these teaching and learning opportunities are of equal
importance as the planning and set up. You need to use the feedback from the children, and your
observations to identify what worked well and what may need to be done differently next time. This
will also help you to continue the cycle, and to plan for the next activity by building on the children’s
previous learning. This will enable the children to deepen and consolidate their understanding.

Setting up for play-based teaching and learning activities.

It is very important for teachers to prepare an interesting, stimulating and playful learning
environment. Teachers need to carefully consider where the learning will take place, and how
the environment and materials will promote and encourage active engagement. In addition to
this, teachers' own attitudes about play will have an important influence on the play-based
environment they set up. What the teacher thinks about the idea of play-based learning, how
they see the learners, and how they see themselves as the facilitator of play-based learning will
affect all the ways in which they go about preparing the learning environment. A teacher who
sees the learner as someone who passively receives new information will set up a learning space
that is limiting in many ways. On the other hand, a teacher who believes that children actively
construct their own understanding through a play-based approach will set up a very different
kind of classroom. The environment is a direct mirror of the teacher’s thinking about teaching and
learning, and about their plans for a play-based approach.

\/ K
- - %
N aia 5. 3
—T\ . s ”

* Play with * Light, well w * Specifically chosen to encourage
outdoor organised, o and support a wide range of play.
materials such comfortable, have ‘S« Include unusual materials to
as sand, water, things in it that are _3 encourage experimentation.
ropes, balls, recognisable to the 0. a . .

: * Accessible for all children
boxes, sticks. . learners. E
* Use indoor * Room for learners to * Encourage engagement, challenge
and stimulate thinking.
toys (such as move around Allow . ded and
materials) are good to arrange Ible play opp -
outside. so that learners can * Easily handled by the children, safe,

. Outdoor play in different durable and easy to clean and
activities can ways. store.
inform indoor « Flexible design that * Manage the number of materials in
activities eg: can be changed as the environment at any one time.
balancing on needed. * Ensure there are enough materials
%%Sr:zr:?g’door - Different learning to keep all children productively
construction spaces are useful for occupied.

tivity with large group, small * Rotate materials into the learning
glc 'Vkl ywi group and individual environment to expand learners’
ocks. play opportunities experiences.
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ACTIVITY 2

Answer the following questions:

* How could you use both indoor and outdoor space to set up your own teaching and
learning space?

+ How could you use recycled / re-used materials to set up and equip your own teaching and
learning space?

Commentary

It is necessary for children to have space to move around during play-based activities, so try to
make use of any available space. Learning is not confined to a desk, and children can learn just
as effectively when they are playing outside. Just remember to plan and prepare your learning
environments carefully, so that there is adequate supervision and resources at all times.

Children do not need bright, shiny and new resources in order to enjoy learning. Children simply
need materials and resources that they can physically use themselves as they become active
participants in the learning process.

The Intentional teacher

Intentional teachers know that everything they do (or don't do) impacts on a learner's
development. An intentional teacher plans carefully and acts purposefully so that their learners
have optimal learning experiences. Teachers who are intentional are able to explain exactly
what they are doing and why they are doing it. The intentional teacher understands children'’s
development and learning, acts with curriculum goals in mind and uses a range of teaching
strategies to mediate learning and development (Epstein, 2007).

An intentional teacher’s planning agenda

Inform your planning by:

* observing the learners

* seeing what interests learners

* looking at curriculum requirements
 considering the learning context.

Encourage agency by:

* making the learners feel valued

* giving learners choices

* letting the learners share in decision-making.

Match curriculum themes and topics with the
children’s interests and the learning context.

Create learning activities that:

* are fun

+ are meaningful to learners

* involve social interaction

* are iterative (learners repeat the activities in different ways)
 deeply and actively involve the learners in their own learning.

@ LESSON 2



ACTIVITY 3

Play-based
Pedagogy -
Maths in the

Classroom

WATCH NOW

Watch the video, "Play-based Pedagogy - Maths in the Classroom” (1:29 minutes) of examples
of different types of play activities and games to include in a play-based Maths classroom.

Write a planned play-based activity showing the age group and the links with the curriculum.
The planning should:

« link to the curriculum;

* take into account the learners’ interests and the context;

* make the learners feel valued;

« offer choice and an opportunity to make decisions;

* be fun;

* be meaningful for learners;

* involve the learners actively in their own learning;

* be iterative (repeat what they are learning in different ways);

* be sociable (engage learners in groups, and in pairs, with another learner or the teacher).

Commentary

In your planned activity, make sure that you have carefully scaffolded the children’s learning
through active engagement with the environment and the resources. In your planning, check
that you have asked questions to get children thinking for themselves, and that there are
opportunities for children to talk to each other and to you. Consider whether your activity allows
you to model skills, whilst still following the children’s lead in terms of allowing them the space to
solve problems in their own way.

Intentional teachers observe and assess children as they play and get to know their individual
strengths and abilities, and they then plan learning activities that are at the appropriate level.
These teachers think about how best to provide children with just the right level of guidance.



Check your understanding: True or False?

1) The five steps involved in the play-based approach teaching
and learning cycle are plan, teach, assess, reflect, redirect.

2) The outdoor environment is a worthwhile space to use for
play-based activities.

3) Intentional teachers direct children’s learning, and children
need to follow the teacher’s lead.

4) Play-based activities in the Maths classroom should be fun
and sociable.

2

REFLECTION .e®

Think about your own Maths lessons.
* Do they contain elements of choice for the children?

* Do they allow children to be deeply involved in the decision-making and problem solving
process?

* Are they fun?

Well done you have completed Lesson 2.

@ LESSON 2



LESSON 3: EMERGENT NUMBER (1)

Emergent mathematics is the earliest phase of development of Maths concepts, and it
incorporates the skills and attitudes that a child develops in relation to mathematical concepts.
Children’s understanding of early Maths concepts develops gradually and takes place within
real-life contexts and with physical objects.

What you will learn in this lesson
* The early beginnings of number are developed through play.
* Numbers are abstract concepts that are represented in different ways.

* There are different kinds of numbers and number contexts

Early Beginnings of Number

The development of emergent number concepts is similar to the progress shown by children
when dealing with printed text in the early stages of reading and writing. In the same way that
they make their first attempts to read and show their first writing as scribbles on paper, so do
they also begin to understand numbers. Children begin to develop mathematical language and
concepts as they measure, construct, compare collections of items, and make patterns in playful
activities.

Compare

More than /
less than /

same as
Number

Talk

There are 3
cups

Emergent

Maths

Patterns

Sorting shapes Numerosity

colours, size, How many?
quantity

Measure and
Construct




ACTIVITY 1

Think about your own experience at school as a learner, and more recently, as a teacher in
relation to early Maths learning.

* What are your earliest memories of learning about number?

* Were your experiences with early Maths all at school or can you remember using number in
your home environment?

« How is your teaching practice about number the same/different from your memories as a
child?

Commentary

Early years' teachers should actively introduce mathematical discussions, concepts, and
language through a variety of appropriate play-based experiences. Teachers should look for
many opportunities to guide children in seeing mathematical ideas and to make connections
between these ideas. These opportunities should occur not only during Mathematics focus time,
but also across all subjects and during free-play inside and outside the classroom throughout
the day. Teachers must encourage children to communicate, and to explain their thinking as they
interact with important mathematical ideas in deep and sustained ways.

What is a number?

Numbers are abstract ideas, which we can't see as we can see objects, such as a table, or a

toy. We are not able to hand someone a ‘six’ or a ‘four’ as we could a cup. We use numbers to
describe the quantity in a set or collection (e.g., 2 dogs, 4 cups, 1 chair), but because we can't see
numbers, we need to find ways to represent them.

Learners begin to represent numbers by using their fingers, and then gradually start to
understand the concept of a number by counting the number of things in a collection and
representing the number in different ways, e.g., the object in the collection, a number name (a
word), a number symbol (or numeral) or a picture. We refer to this as ‘multiple representations’
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ACTIVITY 2

Write down as many ways as you can think of to introduce the number 6 to a class of Grade R
learners.

* Think about how you could represent the number using objects, symbols and actions in a
play-based, hands-on activity.

Teachers should find many creative, fun ways of introducing numbers to learners. You could

use songs, rhymes and stories that focus on the quantity and different representations of the
number, for example a story about six animals that live in a house at house number ‘6’ in the road
(symbol/numeral). Learners can collect pictures and objects to match the number ‘6’ symbol and
the number 'six’ word. You could then build on the knowledge and interest that learners bring to
school and link these stories to familiar contexts that learners can relate to. Other resources can
be used, including dot cards, number friezes, counters, beads, and so on.

We know that numbers are not concrete objects and that we need to represent them in different
ways in order to understand the concept of how much they represent. As learners engage

with numbers in their everyday surroundings, they begin to realise that numbers can be used
differently in different situations. It is through these encounters with numbers that learners
understand that there are different kinds of numbers and that these are used in different ways,
for example the number ‘five’ can be:

* a magnitude (a cardinal number): | have five sweets

* a position number (ordinal number): she is fifth in the row

* alabel (nominal number): Granny lives at number 5 View Street

Gradually learners begin to understand that the five that expresses that there are five of

something, has a different meaning to the five that indicates a house address and the five as in
‘being fifth in a row"

ACTIVITY 3

Think about how you can help children to see that there are different kinds of numbers.

» Can you think of play opportunities where children mimic a real-life context that develops
mathematical ideas?

» Write down one game that children could play that includes mathematical concepts.

« What questions could you ask children during the game to further develop their
understanding of the mathematical concepts?

* What mathematical vocabulary needs to be developed through this game to assist the
development of the maths concepts?

It is important to weave maths into children’s everyday games and activities. In this way, children
will realise the relevance of maths, and begin to develop a contextual understanding of number.
Teachers can set tasks that covered a wide range of skills, and that will develop children’s
understanding of number through play. An example of this is where children pretend to set up a
shop. Even with a limited understanding of number, or money, they begin to explore concepts of
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‘more than!, 'less than’ and ‘the same as’ They can even develop notions of cheap and expensive
as they bargain and barter for goods. When children work on a project or an investigation,

they come across a variety of mathematical problems and questions. Solving these problems
helps children to understand mathematical concepts in context, and to make sense of real-life
problems. They also become more independent, flexible and able to verbalise their thoughts and
ideas.

Check your understanding: Multiple Choice

1) Emergent mathematical understanding develops from:
A) Working carefully through written problems.
B) Listening to the teacher’s verbal explanations. (X
C) Active participation in play-based experiences.

2) Multiple representations of number:
A) Help children to make connections between ideas and
concepts.
B) Give children a chance to practice their colouring in skills.
C) Distracts children from the main focus of the lesson.

3) Multiple representations of number include:

A) Pictures, symbols, real-life contexts, tally marks, concrete
apparatus.

B) Verbal representations, written representations, pictorial
representations, physical representations and real-life
problem solving.

C) Physical resources, drawings, verbal communication,
symbolic representations and doodling.

4) Playful opportunities help children to develop:
A) A conceptual and contextual understanding of maths.
B) Independence and flexibility.
C) Both A and B.

2

REFLECTION .e®

Take some time to think about this session and the importance of early foundations of number
development.

 Reflect on your own teaching in terms of the multiple representations of number and playful
opportunities for mathematics in context.

* Are these already present in your teaching practice?

¢ If not, what could you do to include to incorporate them into your daily activities?

Well done you have completed Lesson 3.
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LESSON 4: EMERGENT NUMBER (2)

Many early grade teachers are delighted when their learners are able to count by rote and
repeat a long string of numbers from 1 to 20 and even beyond. The problem with this is that
many learners do not really understand the meaning behind what they are doing. When learners
explore numbers and visualise them in many different contexts, they gradually develop a good
intuition about numbers and flexible thinking about numbers. We call this their number sense.
This lesson introduces you to the kinds of relationships and connections learners should be
making with small whole numbers as a foundation to their development of number before they
begin to use numbers in operations, such as addition and subtraction, and place value in later
grades.

What you will learn in this lesson
* What is subitising?
* Perceptual subitising

» Conceptual subitising

What is subitising?

Subitising is the ability to recognize the numerosity (how many) of a small collection of items,
quickly, without counting. It is a fundamental skill in the development of number sense because:

 children begin to know what numbers mean or how many ‘things' a number refers to;
 children develop pattern recognition; and

 children learn to not over-rely on counting.

Another important aspect of subitising is that it helps children to see how numbers are made up.

For example, they could see that the number six can be made up of 3+ 3,0r4 + 2, or 5+ 1. This
process lays the foundation for learning how to add and subtract.

ACTIVITY 1

What activities could you use in your classroom to help young children develop their subitising
skills?

* Think about how to create opportunities for children to play.

* Include opportunities to use pictures / symbols and concrete resources.

Commentary

You can hold up fingers (on either one hand or two hands) and let children say how many fingers
they see. You could also use flashcards with dot patterns or tally marks, and ask the children to
tell you how many there are without counting. You can increase the challenge by only showing
the cards or your fingers for a few seconds, and seeing if the children can subitise rather than
counting. You could also use coloured counters or buttons. If you throw these down and ask
children to tell you what they see, they can verbalise how the number is made up. For example, “I
see one red counter and three yellow counters. There are four counters altogether”.
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Perceptual subitising is the ability to perceive the number of a small collection instantly. This
means that learners can recognise how many objects there are immediately without counting
them. This type of subitising is only possible with a small number of objects, usually up to five.
Being able to recognise four fingers as 4, without needing to count 1, 2, 3, 4, is an important step
in the development of a sound number sense. When creating perceptual subitising activities,

the arrangement of the dots or counters can be varied so that children can further develop their
ability to recognise the represented quantity.

ACTIVITY 2

Find a pair of dice and a pack of playing cards.
* First throw one die and say the number of dots you see as quickly as you can.

* Next throw two dice and say the combined number of dots from both dice as quickly as you
can.

¢ Lastly place the cards face down in their pack. Take one card at a time and say (as quickly
as you can) the number items displayed on the card. Don't read the number symbol! Place
the card face down next to the pile and take another card. Repeat for all the cards. You
could play this game with the learners in your class or at home with family members.

+ How quickly did you manage to say the number of dots/items displayed up to 5?2 And
beyond 5?

Subitising small collections of items helps children to understand number words and their
association with 'how many’ (the cardinal value), without having to physically count each item
as they say the number names in order. It is a good idea to provide a variety of cards showing
numbers represented by different pattern arrangements. The smaller the number of dots on the
card the easier it is for learners to subitise the number. This will give them the opportunity to
increase their recognition of the visual representations of numbers which will help them as they
begin to subitise conceptually.

The recognition of visual arrangements in perceptual subitising leads to an ability to subitise
larger collections. This is called ‘conceptual subitising’, and it is where children are able to make
use of number images such as two groups of up to five or arrangements on dice or dominoes.
Conceptual subitising enables learners to identify numbers larger than five. This more advanced
ability to quickly group and quantify sets helps children to develop their number sense and
arithmetic abilities.

@ LESSON 4



For example, learners can immediately recognise that the cards shown below each display seven
objects. They can see one group of 5 and one group of 2, and they can put these together to
make 7.

% %

ACTIVITY 3

Subitising:
How many
is it?

WATCH NOW

Watch “Subitising: How many is it?", of a teacher presenting subitising in her classroom. (6:03
minutes)

Think about the ways that she uses dot cards for:
* one-to-one correspondence
* perceptual subitising

* conceptual subitising

Commentary

Subitising introduces the basic ideas of cardinality - ‘how many’, ‘more and few/less than’

and ideas of parts and wholes and their relationships. This is extremely important in laying

the foundation for a sound understanding of number and for solving problems using the four
operations. Conceptual subitising helps children to develop an understanding of part-part-whole
relationships, recognising that 3 is part of 4; 2 is part of 5.

How the dots are spatially arranged on the dot cards influences how difficult they are to
subitise. It is easiest for all of us to subitise rectangular groupings, followed by linear, circular,
and then random arrangements. It does seem as though young children are not able to subitise
conceptually and will revert to counting the dots on a card one by one. It is important that
teachers introduce dot cards and subitising gradually and do not ‘force’ learners to ‘count’ or
put pressure on them to ‘say how many’ To make subitising activities fun, teachers can include
auditory activities, such as recognising the number claps or drum beats and linking it with
movement and music.
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Check your understanding: True or False?

1) Subitising is an important skill because it helps to develop children’s
counting ability.

2) Perceptual subitising involves collections of items up to five.

3) Conceptual subitising develops an understanding of part-part-whole
relationships.

4) In order to develop subitising skills, teachers should encourage children
to verbalise how many dots they see on a card.

2

REFLECTION .e®

* Think about your teaching and whether you have included subitising as part of your
learners’ number development.

* If so, write down as many activities and situations as you can remember.

* If not, consider how you can include this important aspect of number into your teaching and
learning and write a list of activities you will include in future teaching.

Well done you have completed Lesson 4.
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LESSON 5: EMERGENT NUMBER (3)

Children's understanding of number is rooted in counting. Oral counting is the first form of
counting. An important step in the development of number is the correct reciting of the names
of the numbers in the order of the counting sequence. Initially oral counting (or rote counting)
starts from one, i.e., one, two, three...... Later learners become skilled at continuing the counting
sequence, starting from other numbers, e.g. five, six, seven, ......

What you will learn in this lesson
« Oral or rote counting
* Jumping tracks and number lines

* Ordinal numbers

Oral or Rote Counting

When young children recite the names of the numbers in the order of a counting sequence it is
not always related to the magnitude or numerosity (‘how much’ or cardinal value) of the numbers.
It is learnt as a memorised sequence of words, like a rhyme or song, or as if it is just one long
word, e.g. ‘onetwothreefourfive' In most cases, the counting sequence is learnt and used in the
context of daily games and activities and not in the actual process of counting. This is evident,
for example, when learners play hide-and-seek, and recite ‘One, two, three ... here | come, ready
or not!’ Young children will imitate and extend this ‘verse' on their own and make up their own
counting sequences, such as, ‘one, three, seven, four, ten!" They gradually learn to recite the
sequence of counting words correctly.

Rote or oral counting means reciting aloud the number names in the correct counting order.
We refer to these counting numbers as natural numbers, starting from 1, 2, 3, 4 and so on. If we
include zero (0) in the set we refer to the numbers as whole numbers.

ACTIVITY 1

Think about the songs and rhymes you learned as a child at home and at school in your home
language.

» Use this as an example to explain how songs and rhymes can facilitate the memorisation of
the number name counting sequence in that language.

» Do you use songs and rhymes in your Maths lessons?
* If so, how do you use these?

* If not, how could you incorporate these into your teaching practice?

Commentary

In the beginning, number names are the same as any new words with no meaning. To remember a
sequence of words that don't have meaning is a difficult task. Imagine that you had to remember
a sequence of words and repeat them in order as the sequence gets longer and longer, e.g.,
chair, hat, box, table, tree, ball, dog, spoon, and so on. In order to recite the counting sequence

correctly, learners need many opportunities to practise oral counting.



Learning to count and to produce the correct sequence of number words in English is not a simple
process (Gould, 2017). Initially children produce an oral count as a string of number words, later
they learn to continue the count from any point, identifying the number word that comes before
or immediately follows any counting word.

Children need regular repetition of the counting sequence through rhymes, songs and oral
counting in action games to consolidate their learning of the complex skill.
Jumping Tracks and Number Lines

Jumping tracks and number lines are used to represent numbers in a continuous way and can
be used to reinforce oral counting and the sequencing of the counting words. They also visually
indicate that the sequence of numbers are separate entities rather than a long continuous string
of words, e.g. 1, 2, 3, 4, 5, ... rather than 12345.... These representations provide a meaningful
reference to support the conceptual development of the number word sequence.

Teachers can use number lines as a tool to order numbers and to talk about the relationship
between the numbers, e.g. which number come before 3, after 5, between 4 and 6, and so on.

A A D wc o I S| A SN
O(|1] 12| /3|/4|/5/||6 |7| |8

Teachers can draw number tracks so that learners can physically jump backwards and forwards
to move within the number sequence. They can begin at any given number and jump on or back
from that number and so build their flexibility and fluency with the counting sequence.

1 2 3 4 5 6 7 8 9 10

ACTIVITY 2

Sequencing
numbers: Oral
countingand "

ordinality

WATCH NOW

Watch the video “Sequencing numbers: Oral counting and ordinality” (5.39 minutes), about
learning the number names in the correct counting sequence.

» Observe how the teacher uses rhymes, number tracks and number lines to support their
memorisation of the number names in order.

* How do the activities in the video help to consolidate learning the number words correct
sequence?

* How does the teacher use questions to prompt learners and guide them to respond to her
instructions?
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Commentary

Learning number names and repeating them in the correct sequence does not necessarily mean
that children can count or that they have an understanding of the value of the numbers, but it is
an important first step in learning counting skills. Initially children start learning the sequence of
number words (one, two, three, etc.) and often confuse the sequence of number words but soon
learn to recite the number words in the correct order. In this video the teacher has provided a
range of opportunities for learners to count out loud in fun, interactive ways.

Ordinal Numbers

Ordinal numbers describe the position of a person or an object in a line or a list. When we talk
about our position in a row we don't say that we are standing ‘one’ or ‘three’, we use ordinal
numbers to say ‘first’ or ‘third"

st 2nd 3rd 4th 5th 6th 7th 8th 9th 1 Oth
First | second | third fourth fifth sixth | seventh | eighth ninth tenth

The picture below shows children running a race. We can use ordinal numbers to define the
position of each runner.

5th 4th 3rd..2nd 1st

Teachers need to be aware of the direction that the learners or objects are facing when talking
about 'position’ as the position is related to the direction the learner or object is facing. The
person or object in the front of the line is always 1st (first) if one is counting from the front.

ACTIVITY 3

* How do you include ordinal numbers in your day-to-day teaching and learning?

» Write a list of games that children could play where they will be able to use ordinal numbers
in context as they play.

Commentary

It is important for teachers to help children develop the language of counting and ordinal
numbers. In order to do this, they should model the correct use of the new vocabulary by asking
questions such as: “Who is in the front? Who is first? Who is second? Who is next? Who is
last?”. Teachers should also encourage children to use the new language themselves by asking
questions like "What can you tell me about Nosipho's position?”. Teachers can give children
opportunities to play Follow My Leader, running races, racing toy cars or rolling marbles. All of
these playful activities will allow children to develop the language of ordinal numbers.
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Check your understanding: Multiple Choice

1) Counting out loud is a good indication of:
A) A good understanding of number. (S
B) An ability to remember words in a sequence.
C) Worthwhile participation in the lesson.

2) Jumping tracks and number lines:
A) Are only used if children are struggling with rote counting.
B) Can have numbers arranged in a jumbled order.
C) Are used to help children see numbers as separate entities.

3) When using ordinal numbers, ‘first’ is:
A) related to the direction of the people or objects.
B) Always on the left.
C) Always on the right.

4) When new mathematical vocabulary is introduced:
A) Teachers should model correct use of the vocabulary.
B) Children should use the vocabulary themselves as they
participate in the lesson.
C) Both A and B.

2

REFLECTION .e®

Think about how you learned to count.
* Was this a fun experience?

* How do you support learners in your class to memorise the number sequences in different
number ranges?

Well done you have completed Lesson 5.
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LESSON 6: SMART COUNTING PART 1

(WHAT IS IT?)

Counting is the earliest way a child begins to construct the concept of number, and it is a
complex and very important process. Counting is the basis of number concept, and so children
need to develop this skill in order to move beyond the rote counting of saying numbers names in
a sequence. We discussed rote counting in the previous lesson, so now we will move on to smart
counting (or rational counting) which involves counting with understanding.

( What you will learn in this lesson A
* The knowledge and skills involved in moving from rote counting to smart counting.
* How children begin to understand more about number relationships
» How children progress through different counting strategies as they learn more about
number. )

Learning to count

As children progress from rote counting to rational counting, they develop specific knowledge
and skills along the way.

One to one Approximate Order irrelevance JEEVITETE (LT Cardinality
ST L number system
E Matching
one counting
word to each
4—\ objectin a
Realising collection to
that it count: How
doesn't mmy? The
Learning matter last number
). the number where you named, is
[ Comparing names and start, you how many
collections sequencing must just there are
to see them in touch and “There are
which has order count each @ 5
more and \__one. ) é/ —

which has
fewer

2 om - % 3 &

Source: Adapted from Kuhne, et al. (2017) R-Maths Concept Guide, p. 62

The six principles shown above clearly identify the knowledge and skills that children learn as
they begin to develop their concept of number. Children need to be able to match objects one to
one and to verbalise which group has "more” or “less” before they can begin to grasp the ‘how
manyness’' of a number. Teachers need to provide a variety of activities to help children progress
from rote counting numbers in a sequence to the understanding that the last number name used

when counting indicated the total number in the group.
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ACTIVITY 1

Think about the progression of learning children will follow as they move from rote counting to
rational counting.

* What kinds of activities should children do as they start to learn to count?

* How can these activities be changed to extend their understanding as they move towards
rational counting?

Commentary

The first counting out activities that our learners should do would be counting in ones. Counting
in larger groups (such as twos, threes, fives or tens) should be reserved for later when they can
count out correctly to at least 100. Counting in larger groups too soon can lead to problems

in the understanding of addition at a later stage. Learners are ready to solve addition and
subtraction problems when they can count out in ones correctly.

The association between numbers, number naomes and numerals also needs to be established.
The idea of “five-ness” is established by counting five of many different items, in different
situations. The name “five” for this number of items is thus established, and the numeral 5 is
learnt as the symbol for that number of items.

Once basic counting from one to nine is established, we move on to the need for an
understanding of place value to write the numerals for the numbers we are talking about.

Number relationships

As children move from rote counting to rational counting, they begin to expand their
understanding of number relationships. Typically, children develop this understanding in three
main areas, namely:

* Recognition of patterned sets
* Part-part-whole activities

* Relations with other number

These areas are not always distinct from each other, but for our purposes we can use them to
create activities that help children extend their learning. As children learn more about numbers,
they begin to see that they are interrelated and connected. The more that this happens, the more
meaningful their number sense becomes.

Recognition of Relations with other
Part-part-whole
patterned sets numbers

Consider how numbers
are related to other
numbers

Verbalise the grouping
Subitising and re-grouping of a
specific quantity

Dot cards Counters / Beans

Ten frame
D] [of]

5, 10, 20 are anchor
numbers

70
Dominos
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ACTIVITY 2

Describe one activity for each of the three areas discussed above.
* What resources will be used?
* Think about how the maths language will be developed (questions, modelling, verbalising).

* What will children learn from each activity?

Commentary

To develop a recognition of patterned sets, you can used dot cards as we discussed in our lesson
on subitising. Think about how using two colours of dots could extend children’s recognition of
number relationships. An understanding of part-part-whole can be developed by using a number
mat where a specific number of beans or counters are grouped and re-grouped on either side

of the dividing line. Encourage children to use the maths language as they verbalise what they
notice about the beans or counters. Ten frames are a great way to help children develop an
understanding of number relationships. Children can describe numbers in relation to 5, 10 and 20.
For example, they might say "l have 3. | need 2 more to make 5" or “7 is 3 less than 10". You could
also use flard cards to help children further develop their number sense and their understanding
of place value.

Counting strategies

The first counting strategy that learners use is called counting all. In this strategy, children
identify the quantity of a collection by counting all the objects, each time starting from one. The
next strategy used is called counting on. Here, children are able to hold one number (usually
the first number) in their head and then count on from that number. For example, if a child has

5 in one group and 3 in another, he would start with 5 and count on 4, 7, up to 8. Children then
progress further to the next strategy which is accelerated counting on. In this strategy, children
count on in jumps (of 2, 3, 5, 10 or possibly others) depending on the size of the collection.

ACTIVITY 3

Smart
counting
Part 1

(What is it?)

WATCH NOW

Watch the video, "Smart counting Part 1 (What is it?)" (4.20 minutes), of a teacher getting her
learners to count different representations of the same number shown on the board.

* Have you noticed how the children in your class count?

e Try a similar activity to the one shown in the video in your own class, and observe how the
children count.

* What can you do to move children on from counting in ones?
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Commentary

Even though a young child might be able to count orally, they may not yet have attached
meaning to their counting. Teachers need to observe learners and listen as they count in order

to determine whether they have acquired the concept and skills to count collections accurately.
Sometimes children count in ones because they have developed it as a habit, and they don't
realise that there is a better way of doing it. Teachers need to model different counting
strategies, as well as asking different children to demonstrate their strategies. This helps children
to see different ways of counting, and to begin to realise that there may be faster and more
accurate ways than their own. Remember to ask questions like “What did you notice about the
way Phindi counted?” to help children think about speed and accuracy.

Check your understanding: True or false?

1) Another name for rote counting is smart counting. (S

2) Children instinctively understand the 'how manyness' of a
number.

3) Subitising and part-part-whole activities help children to
develop an understanding of number relationships.

4) Accelerated counting is the most advanced counting strategy.

2

REFLECTION .®

* Think about whether all aspects of number discussed in this session have been covered in
the video.

¢ If not, write down what you think is missing.

+ Suggest activities that you think the teacher could have included in her lessons.

Well done you have completed Lesson 6.
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LESSON 7: SMART COUNTING PART 2

(PLACE VALUE)

In this lesson, we will continue thinking about smart counting. We will focus on how children’s
extended understanding of number concept helps them to break down and build up numbers,
and how this leads them to develop their knowledge of place value.

What you will learn in this lesson
 Breaking down and building up of numbers.
* How children develop an understanding of place value.

» The importance of recognising and addressing children'’s errors.

Breaking down and building up of numbers

As we learnt in our lessons on play, children learn best through actively participating in playful
opportunities. Therefore, as we help children to develop their understanding of number and
number relationships, it is a good idea to include activities that allow children to learn through
playing games.

Game 123! Who has more? (2 hands)

who has
more?

123! Who has more?

* Play in pairs.

+ Put hands behind back.

- Say together, “I, 2, 3| Who has more?

- Both children show fingers on both hands.

* Who has more? Ngubani onokungaphezulu?
- Do againl Faster!

@ 2,3 GAME OF THE WEEK:
=

In this game, children are able to represent a cardinal number using their fingers, using the
correct maths language to describe the number. Children are also able to recognise number
relationships as they break numbers into two groups, for example 6 is made up of 5 and 1. Games
such as these help children to practise conceptual subitising, as well as to prepare them for the
way we break down numbers into tens and ones in place value. As children's number concept
develops, they begin to understand that numbers can be broken down in different ways, and they
start using smart counting to help them identify numbers quickly.
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ACTIVITY 1

Smart
counting
Part 2 (Place

value)

WATCH NOW

Watch the video, “Smart counting Part 2 (Place value) * (3.29 minutes) showing a class
practicing smart counting with money.

* What skill is the teacher getting the children to practice?
* How many ways did the children come up with to make R120?
* Can you think of any more ways to make R120?

* Why is this activity important?

Commentary

Children’s basic number development appears to proceed slowly, especially when compared
with the relative speed at which children learn language. The ability to recognise, describe and
represent numbers and their relationships is one aspect of understanding number. Another is the
awareness of the different ways and different contexts in which numbers are used in everyday
life. In this activity, children were breaking down and building up numbers, using monetary
amounts to help them with their smart counting.

Encourage children to participate in activities involving speedy representations of numbers

with fingers or bead strings, and with games like ‘Shake Shake Break’ where learners shake a
number of counters in their two hands and ‘break’ them apart to form two groups. These kinds of
activities are the first experiences learners have in building up and breaking down numbers. You
can use concrete, tangible objects in your activities (such as blocks, toys, fruit etc). You can also
use jumps, claps, drum beats, or even more abstract things, such as the days of the week.

Developing an understanding of place value

As children learn about number, the way that they see numbers starts to change. Initially, if a
child was shown the number 36, he would see it as a single numeral. At this stage, the child is
likely to know the number names (‘thirty’ and 'six’) but he may still represent the number as 3
blocks (to show the 3 of 36) and 6 blocks (to show the 6 of 36).

As his number concept develops, and he understands the ‘how manyness' of the number, he may
begin to transition to the concept of place value. He would see the number 36 as a collection

of 36 ones. At this point, he should be able to put out a collection of 36 counters to show the
number 36. Even though he has an understanding of cardinality, he would most likely count all the
counters one by one.

With repeated practice of breaking down and building up of numbers, the child would begin to
recognise the number relations in the number 34. He would be able to group his counters into
three groups of ten, with six loose counters. He would then count in tens (20, 20, 30), and then
count on 6 (31, 32, 33, 34, 35, 36).
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ACTIVITY 2

Give children a collection of counters.
* Make sure the quantity is a two-digit amount.

* Watch how the children count.
* Do they count in ones?
* Do they make groups of counters?
¢ If so, do they count the groups from one each time?

* Do they use accelerated counting, and count in 2s, 5s or 10's?

Commentary

Children need lots of practice in breaking down and building up numbers. It is essential that
teachers provide a variety of activities, using different apparatus, to help them think about the
best way to count larger numbers. It is a good idea to demonstrate how tricky it can be to count
items when there are more than ten of them. You can model using one to one correspondence

as you count 23 counters, but pretend to become confused about which counters have or have
not been counted. You can re-start the counting a few times, and then talk about how you are
becoming confused because there are too many counters to count easily, and it is taking too long
to count in this way. You could then ask the children if they can think of a better way of counting.
This will allow the children to come up with the idea of smart counting on their own, and they can
provide suggestions about how to count 23 counters. Some children might suggest counting in

2s up to 22 and then counting on 1 to 23. Others may suggest counting in 5s up to 20, and then
counting on to 23. Still others may count in 10s to 20 and then adding on 3 to make 23. You can
use these different suggestions to help you see the various levels of understanding shown by

the children in your class. This helps you in you assessment of children, and provides you with
guidance in terms of how to plan and structure future lessons in order to meet the needs of all
the children in your class.

Recognising and addressing children’s errors

As a responsible teacher of mathematics, you need to deal with learners’ errors when you
encounter them. You might not always be able to address an error on the spot because it may
be too time consuming in the context of a lesson where time is limited. However, you should
always make a point of speaking to learners who hold misconceptions that will interfere with
their mathematical learning. This is why it is so important that you understand the progression
of learning within the development of number concept. This will help you to identify children’s
misconceptions, and to provide them with a variety of playful opportunities to clarify their
understanding of number.




ACTIVITY 3

Watch this video clip (11.58 minutes) of learners playing a game using a number track and
number cards.

In this video the teacher works with learners who are playing a game that involves picking
a card that gives a number of steps they can take across a river. The ‘river' is shown by the
number track - the track has 10 steps, so it is called the “Ten step game”.

After watching the video reflect on the following questions:
* What is the error that learners make and that the teacher addresses?
* How does the teacher address the error?

* Have you seen learners in your class making the same error and if so, how did you address
it?

Commentary

The error that some of the learners make is that they do not move forwards when they count
steps on the number track. For the first count, they stay on the same number. They just jump on
the block which they are on, and then they start to move forwards. The teacher asks them to think
about how they are counting every time, and she corrects them and shows them the right way to
jump each time. She lets them try again and again, until they begin to make the correct moves.
The teacher only gives verbal instructions. She could have done drawings of number lines to show
the jumps, since the jumps on the number track are like jumps on a number line. The number track
is meant to help learners learn how to jump on a number line. Maybe you have done this with
your class? Show them the jumps with little arrows to they can see how to move forwards every
jump, starting from the first one. For example, if my counter is on 5 and | must jump 3 times, | will
jump to 4, then to 7 and then to 8.
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Check your understanding: Multiple choice

1) Smart counting:
A) involves counting a collection of objects in ones.
B) means finding the fastest and most accurate way to count a

collection of objects.
C) must always be silent counting.

2) Breaking down and building up numbers:
A) Can be done in a number of different ways.
B) Should only be done in tens and ones.
C) Is part of rote counting.

3) An understanding of place value means that:
A) Children can represent 15 using 10 blocks and 5 blocks.
B) Children can count in tens and ones.
C) Both A and B.

4) Children's errors:
A) Can only be corrected through punishment.
B) Are an opportunity for assessment and further teaching and
learning.
C) Are caused by carelessness and can be ignored.

REFLECTION .® E

» Reflect on your own experience of counting when you were a child.

» Think about whether you used rote counting or rational counting.

» Consider the counting that happens in your classroom. Are children counting with
understanding?

* Write down ways to improve the counting activities in your maths lessons.

Well done you have completed Lesson 7.



LESSON 8: EQUAL EXCHANGE PART 1

(WHAT IS IT?)

As we have seen from our previous lessons on Emergent Number and Smart Counting, children
need to develop a sound understanding of number, recognising the 'how manyness’ of a number
and its relationships to other numbers. They need to extend their knowledge beyond an ability
to identify numerals and number names, as they learn to break down and build up numbers. In
this lesson we will therefore continue to investigate the concept of place value as we look at the
equal exchange of numbers.

What you will learn in this lesson
* Playful opportunities to learn about equal exchange
* Equal exchange using money

» Equal exchange leading to an understanding of place value

As we saw in our lessons on play, games and playful activities help children to learn about maths
in context, and to develop a greater depth of understanding. Have you ever watched children
playing ‘Shop Shop'? They typically have a shopkeeper and a customer, and they exchange

items for pretend money. In this game, children are assigning a specific value (accurate or not)

to items, and then exchanging those items for money of an equal value. Children perform similar
exchanges when they play ‘Swaps’. Many children create collections of stickers, marbles or even
erasers, and then they swap with their friends. In this bartering process they establish their own
system of determining the value of items, which may well be arbitrary, but which becomes an
accepted norm in the group of friends. For example, children may decide that two shiny stickers
are worth one furry sticker.

These playful opportunities are an important part of children learning about value. Children
begin to determine what gives something its value, and to make sure that their exchanges are
fair and balanced. The games that children play put the concept of equal exchange into context,
and help them to verbalise their reasons for their exchanges. This will be of benefit to them

as they extend their understanding of number, moving on to learning about place value and
computations.

ACTIVITY 1

Observe the games that the children in your class play.

* Do they play games that involve bartering or equal exchange?

* If so, describe these games and consider what the children are learning from them.

¢ If not, describes games that you could introduce to them, explaining why you think these
games have learning value.

Commentary

There are different types of playful activities that can be used in your classroom. Consider how
you might use each of these types to encourage children to learn more about equal exchange
and to develop their mathematical language.
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Equal exchange with money

In maths, there are a number of different topics, concepts and skills that are covered. Very often,
teachers approach these separately, teaching each one on its own, before moving on to the next
idea. Unfortunately, this approach doesn’t allow children to see the inter-related nature of these
topics, skills and concepts. As previously mentioned, the more children know about one number,
the more they understand about that number's relationship to other numbers. In the same way,

a topic such as Money should not be taught in isolation. If the concept of Money is only taught
for a few lessons before the teacher moves on to a different topic, then the children are likely to
forget what they have learnt. It is a good idea to use what children know about notes and coins
to help them develop their understanding of number, as seen in our Smart Counting lessons.
Children can use R10 notes to help them count in tens or they can use R2 coins to help them count
in twos. These examples will help children see the R10 note as a group of ten, recognising that
even though it is only one note, it has the same value as ten R1 coins. This will encourage children
to progress from their initial stage of counting all.

ACTIVITY 2

Equal
exchange
Part 1

(What s it?)

WATCH NOW

Watch the video, "Equal exchange Part 1 (What is it?)", (4.42 minutes) showing a class
practicing equal exchange with money.

* What is the teacher getting the children to notice?
* Why couldn'’t the children exchange R50 for R25?

* What other resources could you use in your classroom to teach this concept?
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Commentary

In this activity children were learning that the number of notes they had did not necessarily relate
to the value of the money. For example a child holding five R10 notes has a higher quantity of
notes, but a lower value, than a child holding one R100 note. It is important for children to realise
that we can show the same value in different ways. This will help them as they learn about place
value and as they begin to use this knowledge in their calculations.

Make sure that you continue to develop mathematical language by modelling for the children,
and by asking them questions to get them to verbalise for themselves. Many teachers believe that
classrooms should be silent in order for children to learn, but actually children need to be given
the opportunity to talk to both the teacher and to their peers. Children can learn from each other
as they share their ideas and compare what they have done.

What is place value?

Place value is an essential aspect of number concept that is developed throughout the primary
school. Children who have a sound understanding of place value will develop a firm foundation
for flexible methods of computation. Added to this, children who are given opportunities to
develop their own methods of solving problems will have a better understanding of number and
of place value.

Patterns and
groups connected
to concept of place
value

Number patterns
to 100

Use 3 digit
numbers

Build up and break
down numbers

Groups of ten seen
as a unit

Use 2-digit
numbers

Build up and break
down numbers

ACTIVITY 3

It is important to assess the level of understanding of place value that the children in your
class have reached.

* Give the children a collection of multifix cubes, asking them to make 5 towers of 10 cubes.
* Ask them to add 3 more cubes, and then ask: ‘How many cubes do we have now?’

* Observe what the children do, and repeat with other, similar examples.
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Commentary

Observation is necessary for accurate assessment. Teachers need to watch to see how the
children in their class solve problems, and listen to the way that they verbalise their thinking. For
example, in the above activity, if a child says that he has 8 cubes, it means that he has counted
the towers of ten as 1 each. This tells the teacher that the child has not yet developed a sound
number concept as he is using one to one correspondence to match one number name with one
cube or one tower of cubes. Equally, if a child counts in ones from the beginning, even though
they made the towers of ten themselves, the teacher learns that he is still counting all. The
teacher can then modify her future teaching to help him progress to smart counting.

Check your understanding: True or false?

1) Bartering helps children to begin to understand the value of
items.

2) Topics like Money should be taught in isolation so that children
can focus their attention.

3) Place value is best learnt by the teacher showing the children
examples.

4) Observation is an essential part of assessment.

2

REFLECTION .®

» Reflect on your experience of learning about place value. Did you just learn facts off by
heart, or did you understand the concept?

* Think about how you are teaching place value in your own class. Do you allow children the
opportunity to construct their own understanding?

Well done you have completed Lesson 8.
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LESSON 9: EQUAL EXCHANGE PART 2

(UNITS TO TENS)

In this lesson, we will continue to explore the idea of equal exchange. We will further our
understanding by learning more about place value. We will discuss the base ten system that we
use in maths, and we will look at how we can exchange units for tens.

What you will learn in this lesson
* Base ten system
» The language of the base ten system

» Equal exchange of units for tens

Base ten system

As we have looked at Emergent Number and Smart Counting in our previous lessons, it has
become clear that developing children’s number concept should not be hurried. Children need
time to construct their own system of ones. This means that they understand a number like 55 as
55 ones, not 50 and 5. In order for them to understand the number 55 as 50 and 5, the children
must first construct a system of tens.

This system of tens is known as a base ten system, and it uses only ten symbols (including a
symbol for zero). This base ten system allows us to represent any number we choose, by using
these ten numerals and the concept of place value.

241

100 <«
5000 <«

5000 + 100 + +2=5142

ACTIVITY 1
Write the number 6824 in the middle of a piece of paper.
* Around the number, write down everything you know about this number.

» Use what you have learnt about rote counting, smart counting, breaking down and building
up numbers, and number relationships to help you write as many number facts as possible.
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We may look at a number like 6824, and wonder how much we could possibly say about it.
However, once we start thinking about what we know about numbers, we realise that there are
many number facts that we could mention. For example, we could break down the number into
6000 + 800 + 20 + 4, and a variety of other combinations of numbers. We could also say that 6824
is 24 more than 6800 and only 76 less than 6900. We could also say that half of 6824 is 3412.

Our understanding of numbers as part of a base ten system help us to recognise the relationships
between numbers beyond what we could do if we looked at the same number using a system of
ones. Using anchor numbers like 2, 5 or 10 allow us to group quantities together in different ways,
making it easier for us to identify many different methods of breaking down and building up
numbers.

In place value, the position of the numeral determines its value. The same numeral can represent
different values, depending on its position. Place value is one of the most difficult concepts for
young children to understand, and so teachers need to provide many opportunities for children to
develop their understanding. As we discussed in our lessons on Smart Counting lessons, children
need to see numbers as being connected to one another, not in isolation. This is why teachers
should give children plenty of time to practice breaking down and building up of numbers. By
being involved in a variety of playful opportunities, children are able to construct their knowledge
of the base ten system and place value for themselves.

As children further their understanding, they also need to develop the correct mathematical
language. This is linked to their knowledge of smart counting, helping children to see the
grouping by tens concept. For example, if a child was using smart counting to help him talk
about the number 53, he might say “There are five tens and 3 ones”. This is base ten language. As
children gain confidence in identifying numbers like this, they will associate base-ten language
with ordinary language, recognising that five tens and three ones is the same as fifty-three.

ACTIVITY 2

Think about what games and playful activities you could use to get children to talk about
two-digit numbers.

* What resources could you use?

* What questions should you ask?

There are number of ways that children can learn about two-digit numbers, and develop the
maths language associated with them. Teachers could write a two-digit number on the board,
and children could work in pairs to think of ways to break down the number. This will give children
a chance to practice their smart counting, as well as to think about two-digit numbers in different
ways. If children understand how to construct a number, they have a better sense of the number
in terms of its relationship to other numbers.

Working in pairs or groups is a good way for children develop their maths language. They are
often more confident sharing their ideas with their peers, and they also learn to mimic the way
that their friends express their thoughts. Teachers therefore do need to be observant and listen
carefully to these conversations to ensure that children are learning how to use the maths
language correctly.
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Equal exchange of units for tens

In order for children to successfully use a system of tens (rather than a system of ones), they need
to actively participate in making an equal exchange of units for tens. Children need to physically
see that they have taken ten items and exchanged them for one item. While we discussed using
money in the previous lesson, this is only one option. For learners who find the shift to a system of
tens a little tricky, money may not be the best resource to use as you can't actually see how ten R1
coins make up one R10 note. Notes and coins are completely different, and you can't put the R1
coins together to make a R10 note. However, ten frames and base ten blocks are both extremely
useful resources to help children exchange units for tens.

When using a ten frame to exchange units for tens, children can easily see that a complete ten
frame is a group of ten. It is important that children use the correct maths language to help them
explain what they notice. Children could say “l had 9 units, and then | added one more. Now |
have one ten” They might also refer to their ten as a “group of ten”.

Children can be given a collection of the base ten units and the base ten rods, and asked to
make a two-digit number. Teachers should observe whether the children are able to create the
number by using smart counting, or whether they are still counting all. It is important to help
children realise that ten unit blocks line up exactly next to the rod, clearly showing that ten units
makes one rod, or one ten.

ACTIVITY 3

Equal
exchange
Part 2 (Units

to tens)

WATCH NOW

Watch the video, "Equal exchange Part 2 (Units to tens)” (5.38 minutes), showing a class using
practicing equal exchange with base ten blocks.

* What is the teacher getting the children to notice?
» How does the teacher get the children to use the base ten blocks?

* What was the important aspect that the teacher wanted the children to learn from the
activity by the end of the video?

Commentary

It is important for children to physically see that ten units are exactly the same as one rod. By
placing the unit blocks next to or on top of the rod, they can easily see that we can exchange
one rod for ten units. They will also realise that it is easier to work with one rod (or one ten) rather
than try to manage the ten loose units. Even though it seems obvious to us as adults, children
need to go through the process of matching the unit blocks to the rod so that they can construct
this understanding for themselves. By doing it for themselves, they are also using the maths
language as they verbalise the process.

In the video, the teacher is encouraging the children to resist counting each demarcation of the
rods, but rather to recognise that one rod is one ten. She is trying to help the children progress
beyond counting in ones, and to start using smart counting as an easier and more efficient
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method. It is clear from this video that cardinality, smart counting and equal exchange are
all inter-connected, and that the knowledge and skills related to these concepts need to be
developed and practiced continuously.

Check your understanding: Multiple choice

1) When children work with a system of ones:
A) They would see 71 and 70 and 1. (3
B) They construct the number by counting all.
C) They understand place value.

2) In place value:
A) The position of the numeral determines its value.
B) The same numeral can represent different values, depending
on its position.
C) Both AandB

3) During lessons, conversations between children:
A) Can be valuable learning opportunities
B) Are disruptive and unhelpful.
C) Should be kept to a minimum.

4) When learning about equal exchange:
A) Children should observe the teacher demonstrating the
exchange.
B) Children find it easy to grasp the concept.
C) Children need to construct their own understanding by
physically making the exchanges themselves.

REFLECTION .® E

* Think about your maths lessons when you were at school. Were you an active participant in
the lessons or were you an observer?

* Write a personal goal in relation to how you want to teach maths to children in your own
class.

Well done you have completed Lesson 9.
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LESSON 10: EQUAL EXCHANGE PART 3

(TENS TO HUNDREDSYS)

As we have seen from our previous lessons on equal exchange, children need multiple
opportunities to practice what they have learnt about building up and breaking down numbers,
and place value. Therefore, in this lesson we will focus on getting children to practice equal
exchange by exchanging tens for hundreds. You will notice that there are similarities to what

we covered in the previous lesson, and this is intended to help children consolidate their
understanding. Teachers need to point out the similarities to children to help them recognise that
our number system consists of patterns that help us to simplify our mathematical knowledge and
calculations.

What you will learn in this lesson
* Pattern recognition
» Equal exchange tens for hundreds

* Using Flard cards to practice equal exchange

Pattern recognition

Once children have established a sound understanding of our base ten numeration system, they
need to consistently practice what they have learnt. As they play games, actively participate in
lessons and verbalise their thinking, they will both consolidate and extend their understanding.

As people, we tend to like categorising and classifying things into groups, and to look for
similarities (rather than differences) between these items. This is likely to be due to the fact that
we like to look for patterns and order amongst things. In mathematics the idea of a set is used
to talk about a group of items sharing a common characteristic. A set is a collection of objects
that belong together. Pattern recognition is part of mathematical reasoning. We use pattern
recognition when we decide whether or not numbers go into the same set. One of the benefits
of pattern recognition is that, once we have decided on a pattern to form a set, we then don't
need to list all of the numbers to go in that set. For example, if we decided to create a set of even
numbers, we wouldn't need to list all the possible even numbers. However, knowing the pattern
then helps us to work out that 898 would go in the set of even numbers, without us having to
count up to that number.

ACTIVITY 1

Look at the picture of the sucker sticks below.

* How would you expect children to group the sucker sticks below?

* Why do you think they would have grouped the sticks in this way?

* How could you develop pattern recognition with the children in your class? Think of a variety
of ways that don't all have to be related to mathematics.
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Commentary

Children can practice identifying patterns in many different ways. Teachers can provide
opportunities for short pair or group discussions or activities in between lessons, or as a brain
break between activities. The teacher could stand in front of the class and show them three items.
Any items from the class will do, as long as the teacher has identified reasons for these three items
to be grouped together. She could then ask the children to discuss in their groups or pairs what
other items could possibly be added to the group. Children will then be able to discuss the criteria
that could cause the three items to be part of the same group, and then use this criteria to select
another item from the class to add to the group. For example, the teacher may have selected the
dustbin, a lunch box and a base ten block. The children may consider colour, shape and function
as reasons for the items to be grouped together. Hopefully, children may then suggest adding
something like a juice bottle to the group because all the items are made from plastic.

Equal exchange of tens for hundreds

As we learnt in the previous section, pattern recognition helps us to simplify our mathematical
knowledge and calculations. The identification of patterns will help children to extend their
knowledge of place value to include exchanging tens for hundreds. In much the same way as
they learnt to exchange units for tens, children will be able to tens for hundreds. Once again, they
need to physically see that they have taken ten rods and exchanged them for one flat. Children
can actually place the rods on top of the flat to see that the flat is made up of ten rods stuck
together. Encourage children to talk about how much quicker and easier it is to pick up the one
flat than the ten rods.

Pattern recognition also helps children to develop a conceptual understanding of equal
exchange. When they work with base ten blocks, and lay them out, they can easily identify the
patterns that they see. This helps them to work out and understand problems involving equal
exchange, rather than having to remember number facts off by heart.

Units T 203 4 56 7 8|9  +1 10
Tens 10 | 20 | 30 | 40 50 | 60 | 70 | 80 | 90 | +10 100
Hundreds 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | +100 1000

ACTIVITY 2

Equal
exchange
Part 3 (Tens
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to hundreds)

WATCH NOW

————

Watch the video, "Equal exchange Part 3 (Tens to hundreds)” (3.12 minutes), showing a class
practicing equal exchange with base ten blocks.

* What is the teacher getting the children to notice?
* Why did the teacher build the number 110 twice?

» Ask children in your class to build three-digit numbers with base ten blocks, and write down

your observations of how they completed the tasks.
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It is important for children to physically see that ten rods are exactly the same as one flat. By
placing the rods next to or on top of the flat, they can easily see that we can exchange one flat
for ten rods. They will also realise that it is easier to work with one flat (or one hundred) rather
than try to manage the ten loose rods. As previously mentioned, children will need to physically
match the rods to the flat so that they can continue extending their understanding of equal
exchange.

By practicing equal exchange of tens for hundreds in the same way as they did with units for tens,
children will further develop their ability to recognise patterns. They will also be able to use these
patterns to work through mathematical problems quickly and easily, without having to construct
their knowledge from scratch every time.

We can use flard card to make the number 439. The number would be written on three separate
cards, which are placed one behind the other to look like this:

400 30| |9 4139

Children need to be given the opportunity to build up and break down numbers using the cards.
As they separate the number into the three cards, they can see that the number 4 in the number
439 actually has the value 400. In the same way they can see that the 3 has a value of 30, and
that the 9 is simply 9 units.

It is a good idea to ask children questions about three digit numbers in order to get them to

talk about the relationship between the numbers, and to use the maths language. As they talk
about the numbers, they will extend their understanding about how the position of the numeral
determines its value. Children can play a calculator game called “ZAP" to help them develop their
knowledge and understanding. One player calls out a number for the other players to enter onto
their calculator displays (e.g. 4 789). The player then says “ZAP the 8", which means that the other
players must replace the 8 with the digit O, using one operation (i.e. to change it into 4 709). The
player who is the quickest to decide on how to ZAP the given digit could call out the next number.

ACTIVITY 3

A learner in your Grade 2 class claims that 15 < 9. When asked why she has given this answer,
the learner reasons that 9 is the biggest digit.

* What is wrong with the learner’s reasoning in the above explanation?
* What is the concept embedded in the question?
* What concept is interfering with the learner’s reasoning in this instance?

* In what way is this learners' understanding different to what the teacher expects?

The reasoning the learner gives for her answer shows that she has not yet fully understood the
concept of place value. She drew on her understanding of whole number concept to compare the
numbers 1, 5 and 9. The learner needs to expand her number concept so that she can correctly
read 15 as 1 ten plus 5 units which is 15 and which is bigger than 9. Is a learner reasons in this
way the teacher should allow the learner to make displays of the two numbers using counters to
enable her to see that 15 is greater than 9.
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Check your understanding: True or false?

1) Humans tend to enjoy finding similarities between items, and using
these to establish patterns.

2) Pattern recognition in maths can only be developed through
mathematical activities.

3) Pattern recognition can help children to construct their own
understanding of mathematical concepts.

4) Games have limited value in teaching children about equal sharing.

2

REFLECTION .e®

* Think about your assessment practices in your maths lessons. Do you continuously assess
children, or do you just look at the book in their books?

* Write a personal goal in relation to how you plan to assess children going forward.

Well done you have completed Lesson 10.
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