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Chapter 1

Introduction

In order to redress the effects of poverty and reverse the stubborn trend of 

educational underachievement in South Africa, the right foundations for learning must be laid 

in the period before children begin formal schooling. Historically, the purpose and importance 

of mathematics learning in the early years has not been properly understood or valued in 

South Africa. This is in part because there is not a general understanding of how mathematical 

ideas and skills are developed between birth and five years, nor of how best to approach the 

teaching and learning of key concepts and competencies during this period. 

This report seeks to fill that gap, by providing both a conceptual overview and practical 

framework for early mathematics development. It is aimed at all those involved in the Early 

Childhood Development (ECD) sphere and will be a useful resource for ECD practitioners, 

trainers and planners, as well as parents, carers and home visitors. 

In the period before they begin school, which is five turning six years of age in South Africa, 

children are in a variety of early years settings. Most are cared for during the day in the home, 

with a minority of these children benefiting from visits from community workers such as 

home visitors. Some children attend preschools or crèches while their parents work; while still 

others participate in community-based ECD services such as playgroups or parent groups.

Recent data1 suggests that only around one in five birth to four-year-olds from lower income 

groups access formal ECD programmes in South Africa. Access to structured learning 

opportunities is particularly important for three- and four-year-olds in order to build school 

readiness, but only about half of this age group attend an ECD centre. 

Centre-based ECD provision varies a great deal in quality. Some centres are registered 

but many are not; and even those that are do not always have well-trained staff or use 
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programmes that give adequate attention to early learning development. Although early 

mathematics is covered in the National Early Learning and Development Standards (NELDS), 

in practice it is often taught, if at all, through a series of disconnected activities that do not 

constitute a systematic introduction to basic mathematical ideas. The problem is exacerbated 

by a shortage of appropriate learning programmes and teaching resources that would enable 

ECD practitioners to translate NELDS into successful classroom strategies. In addition, the 

training curriculum for ECD qualifications does not give adequate attention to or specific 

content on early mathematics development.

The challenge
It is well known that South African children are underperforming significantly in language and 

mathematics.2 A high percentage of learners are failing to achieve even the minimum expected 

standards in these core subjects. International data indicate that even when compared with 

low-income countries in Africa, South Africa compares poorly on tests of mathematics.3 The 

reasons for this are complex and rooted in factors that go well beyond the classroom and that 

affect children’s development and wellbeing from birth. 

A strong focus on critical issues around pre-school access and attendance, as well as 

infrastructure and school management in South Africa, has meant that the fundamental 

questions about what and how children are learning have sometimes been neglected. As a 

result, there has been frustratingly slow progress in improving educational outcomes and in 

narrowing the achievement gap between children from different backgrounds. 

Inequalities in educational achievement are ‘locked in’ from the earliest years of schooling 

as many children enter Grade R already behind, having missed out on crucial learning and 

development opportunities in the early years. The teaching and support that these children 

receive in formal school is by definition compensatory from the outset, placing an even greater 

strain on overburdened teachers and scarce resources. The result is that children from more 

affluent backgrounds who attend well-resourced schools see their relative advantage extend 

through their school careers, while children from low-income backgrounds who attend poorly 

resourced schools fall further and further behind. 

Young people who leave school unable to apply basic mathematics knowledge to practical 

tasks are at a severe disadvantage in the job marketplace. Many employers require basic 

numeracy skills in the same way that they require basic literacy skills, so young people lacking 

competence in core mathematical areas are likely to find it harder to access a range of career 

paths. Moreover, everyone requires some degree of mathematical competence to deal 
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successfully with the everyday demands of life: Whether it is paying a bill, working out the 

household budget or comparing loan or insurance plans, low levels of mathematics confidence 

and skills can increase economic vulnerability.

It is clear therefore that if we are to give all children a better chance of fulfilling their academic 

potential in mathematics, and therefore their full potential as adults, the focus must broaden 

to include mathematics development in the years before school. Crucially, we must ensure 

that ECD practitioners have the knowledge and skills to support young children’s learning of 

mathematics. 

The evidence
A number of studies have shown that children’s mathematics, reading and attention skills 

when they start school are all linked to higher levels of academic performance in later grades.4 

Children from low-income households who can recite and count to 20 in preschool have the 

highest mathematics scores in Grade One.5 Even more significantly, some studies6 suggest that 

early mathematics skills (such as counting, number knowledge, estimation and measurement) 

are the strongest predictor of later overall academic achievement, more so than early reading 

and attention skills. This supports the wisdom of quality mathematics teaching and learning in 

the years between birth and five. 

Certain types of early years experiences also seem to have a positive influence on the 

development of children’s language and mathematics skills and on later educational outcomes. 

The large-scale Effective Provision of Pre-School Education (EPPE) project in the UK 

found that attending preschool supports the intellectual development of all children, but 

that in order for academic benefits to last for children from low-income backgrounds, it is 

necessary that the preschool is high quality. The study found that attending a more effective 

preschool, where early number concepts were introduced, had a significant positive impact on 

mathematics attainment at ages six and ten. An even stronger link was found between a child’s 

home learning environment and their attainment in reading and mathematics at ages six and 

ten years – and the ability to deliver an effective home learning environment was not found to 

depend on parents’ qualifications.7 

We also know more about the different aspects of successful early mathematics development, 

ranging from the way young children learn and acquire mathematics skills and knowledge, 

to the methods that teachers employ to teach mathematics in the classroom; and from the 

role of parents to the effectiveness of various early mathematics programmes and curricula. 

This research has led to a better understanding and appreciation of early mathematics 
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concept development and has enabled a wealth of materials and guidance to be produced on 

evidence-based early mathematics teaching and learning.

What do we mean by mathematics?
Most people associate mathematics primarily with arithmetic – numbers and calculations.  

The terms ‘numeracy’ and ‘mathematics’ are often used interchangeably but the term 

mathematics should be used to describe the broad subject area of mathematics concepts,  

skills and applications. Numeracy refers to the everyday uses of mathematics, and includes  

the ability to reason and to apply simple numerical concepts, such as addition and subtraction. 

A person with adequate numeracy skills can manage and respond to the everyday mathematical 

demands of life; in other words, numeracy is an essential life skill in the same way that reading 

and writing are. 

Babies start to make sense of the world in mathematical ways from birth, recognising the 

difference between small numbers of objects and identifying familiar shapes and patterns 

in the environment around them. Toddlers and young children continue to develop early 

mathematics concepts in the early years, through for instance, ordering, matching and 

classifying objects, and developing and using ideas about shape, space, time and measurement. 

Although these concepts might not seem mathematical they are important emerging 

mathematical insights for the growing child. In addition, mathematics provides a powerful 

means for organising insights and ideas about the world in systematic ways that include 

describing and representing quantities, collecting information and problem solving.

Mathematics becomes most real and comprehensible for young learners when it develops 

out of everyday situations and experiences. Mathematical learning can be found and conveyed 

through many home and classroom activities, and facilitated by teachers, parents and carers 

in simple ways. In all early years settings, including the home, children can be helped to learn 

about mathematics through play (for instance, with blocks, sand and water), shared storybook 

reading, pretend or make-believe games, as well as through their participation in everyday 

routines and situations, such as going shopping or sharing sweets. Children can also make 

connections between mathematics and musical experiences, like rhythm and keeping time, 

and art, when they explore visual patterns or symmetry.

Structured mathematics learning for young children should therefore extend far beyond 

counting and number concepts, and also include introducing children to the concept areas 

(such as number, patterns, space, shape, measurement and data handling) and specialised 

language, which they will require for successful mathematics learning from Grade R onwards.
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Language and mathematics
Language is both the cornerstone and mediator of early mathematics learning. At the simplest 

level, children require specific specialised terminology to understand and use key mathematics 

concepts. Essential vocabulary includes the words to describe quantities, calculations (‘add,’ 

‘take away’), shape, size, measurement (‘long,’ ‘full,’ ‘heavy’), and position in space (‘under,’ 

‘before,’ ‘between’). Young children also require comparative language (‘more,’ ‘shorter,’ 

‘same’) to enable them to sort, compare and reason. Learning these concepts and vocabulary 

depends on a degree of informal teaching by preschool teachers and parents.

However, the importance of language for mathematics extends far beyond this. A rich 

foundation of general vocabulary and grammar are required for comprehension, thinking 

and reasoning skills, as well as for describing, justifying and representing – in other words, 

for the application of mathematics. For instance, children need the language of prediction 

(‘possible,’ ‘may happen’), the language of assessment (‘how,’ ‘when,’ ‘why’), the language of 

explanation (‘I thought the most important clue was…’) and of verification (‘check,’ ‘answer,’ 

‘correct’). Children also need to be able to follow and comment on an adult’s or another 

child’s line of reasoning and to formulate questions. To encourage this kind of general language 

development, children need plenty of opportunities to interact and communicate with adults, 

and to talk about their ideas and reasoning.

Mathematics is a language of symbols, so children also need to start to learn and use the 

symbols (for example 1, 5, +, =) that convey mathematical ideas. Through drawing and early 

writing children begin to understand that written signs and symbols represent words and things.

In all these ways, both language and mathematics are about conveying the meaning of ideas 

and therefore depend on and promote each other – as children explore mathematics and 

extend their thinking, so their language will grow. Figure 1 draws on the conceptual framework 

for the UK’s ‘Statutory Framework for the Early Years Foundation Stage’ and accompanying 

guidance, to illustrate that without competence in language (listening, understanding, speaking) 

children will be unable to fulfil their potential in the spheres of both literacy and mathematics.8

During the early years, research suggests that children should be encouraged to use their 

home language as much as possible and that this fosters both overall linguistic ability and 

cognitive development. However, we know that in South Africa, many children are in 

early years settings where they are learning in a second language.  In these circumstances, 

mathematics learning can be a valuable tool for promoting general language development in 

particular for second language learners, through the types of interactions it encourages and 

the opportunities it creates for children to discuss their reasoning and share ideas.9 
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Figure 1:
The essential role of language in early learning

Developmental area
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communication
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space  
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measure
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The following chapters examine mathematics development in more detail and provide 

practical ideas and suggestions for the teaching and learning of early mathematics. In Chapter 

Two we consider the range of ways in which young children learn. We then look at what 

constitutes ‘mathematics’ in the early years in Chapter Three, and explore the different 

learning strands. Chapter Four sets out the learning highlights and possible activities for the 

different age groups. Practical examples are used throughout, to bring to life the concepts and 

methods being explained. 
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Chapter 2

How young children 
develop and learn

Children learn in many different ways and at different rates. However, there 

are certain characteristics of effective learning that apply to all children and that all ECD 

practitioners and parents need to be familiar with. These ways of learning can be promoted 

as much through everyday contexts and routines as they can through specialised learning 

activities. They apply to all subject areas, and below we give specific examples that are 

relevant to mathematics.

Trusting relationships
Early learning takes place most effectively in the context of a 

trusting adult-child relationship where children feel safe and 

secure. Developing supportive and dependable relationships 

will help children learn effectively every bit as much as having 

the right resources. As such, it is important that children 

feel that their contributions and questions will be valued and 

engaged with respectfully. This helps to give children the 

confidence to explore new ideas and to express themselves 

with the support and encouragement of parents and carers 

as they share their learning experiences. 
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In practice…

Create a safe and enabling environment where children can engage in risk-free exploration. 

Pay attention to whatever the child is paying attention to and be prepared to follow the 

child’s lead.

Show that you value what they have chosen to do by praising their efforts, answering 

their questions and not being critical. 

Being curious and exploring
Babies and young children are naturally curious, and use all their senses to explore and learn 

about the world. Children have a natural ability to concentrate when they are interested in 

something and the richest learning moments are often those initiated by a child. Babies may 

use gestures and simple sounds to indicate interest and engage an adult in their exploration of 

their immediate environment. Adults can foster learning by following a child’s interest and then 

extending and elaborating on the focus of interest in order to sustain the engagement and 

thinking. Careful use of questions and prompts will also help extend children’s natural curiosity. 

In practice…  

Provide opportunities for children to explore mathematics concepts by connecting 

mathematical ideas to their play and routines and the activities they most enjoy.

Offer new mathematical language through comments like, “If you take another two 

balls out of the bag, you will have four altogether.”

Use questions and suggestions to help them reflect on what they are discovering and 

to consider the next step: “I wonder whether the car is too big to fit inside the box?”

Encourage children’s ‘what?’, ‘if ?’, ‘why?’, ‘how?’ questions, and help them to work out 

answers for themselves.
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Learning through doing
Young children learn by playing and doing, and by being exposed to situations in which new 

concepts and ideas are made real and meaningful by linking them to everyday experiences.  

As with adults, children absorb more information when they are involved in hands-on 

activities, particularly if they are fun and linked to the child’s natural interests. This type of 

learning is enabled by helping children to make connections between what they already know 

and something new that they are exposed to. 

Children love to be involved in ‘grown-up’ activities like tidying up or 

preparing a meal, and these can provide fruitful learning opportunities 

for adults to introduce mathematical ideas. This kind of guided 

participation gives children the chance to be apprentices as they 

learn new skills, and to see how their emerging knowledge can be 

applied to everyday tasks and situations. 

Imitation is another way of learning by doing. It is not the 

same as copying, but a way in which children observe, 

process and then reconstruct an event. Many learning situations are created when young 

children seek to imitate older children or adults. 

In practice… 

Include children in activities that involve numbers during daily tasks. For instance, let 

them help with counting items when shopping, weighing ingredients for cooking, and 

sorting and matching the washing.

Allow children to notice and correct mistakes themselves, and talk about what they are 

thinking and doing. 

One example is the regular task of laying the table for a meal:

Mom asks, “Please help me finish setting the table for dinner. Have I put out enough plates? 

Let’s count them. Right there are six plates. Do we need any more?” Child says the name 

of each member of the family and counts on his fingers. He says, “Yes, Granny doesn’t have 

a plate!” Mom says, “We need to get a plate for Granny. Can you set out enough cups 

for everyone?  How many cups did you put out? Do you have the same number of cups as 

plates? Let’s count them.”  
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Talking, listening and questioning
While language underpins all learning, specific communication skills and types of interaction lie 

at the heart of the learning process. Children need to know how to be part of a conversation, 

to listen to what has been said and to respond to and build on it. These skills will help them to 

work with others to check the meanings of concepts, solve problems, and plan and evaluate 

activities. The more children are encouraged to be part of a conversation and to articulate 

their questions and ideas, the quicker their language and thinking skills will grow and facilitate 

new learning. Extending children’s comments through giving them the words to express their 

thinking and ideas, indicating interest, asking questions and giving constructive feedback can 

help to achieve this kind of confidence in thinking and communicating. 

In practice… 

Provide abundant opportunities for children to talk about what they have done and to 

explain why they did it.

Listen respectfully, for example by showing interest in their explanations and ideas, and 

being at the child’s level and making eye-contact.

Use a range of questions, including open-ended questions, to extend and consolidate 

children’s thinking and to promote the use of number language, comparison and 

estimating. For example, “You have made lots of snakes. Which do you think is the longest? 

How can we check?” 

Look for opportunities, such as games and races, to model the language of numbers, 

quantity and measurement through simple extension.
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Playing
Children’s play provides rich opportunities for learning. Play can mean many things: physical 

activities outdoors; imitating adult activities and routines in games; playing with sand or water; 

pretend play and make-believe with friends or alone; and structured games such as snakes and 

ladders or dominoes. All these activities can be facilitated by creating a safe environment in 

which children are encouraged to take the lead and to cooperate with each other, and where 

adults are prepared to participate in children’s choices and imaginings. Simple resources can 

help to stimulate different kinds of play, many of which can be homemade. 

Pretend play is particularly important as it involves the use of objects to stand for or represent 

other objects, and is therefore a vital first step towards understanding that things can stand 

for other things (symbolic representation) and towards abstract thought. From play, children 

start representing things in drawings and begin to understand the link between written 

symbols and actual things – such as, the symbol ‘5’ stands for five objects.

In practice…

Join in and share activities with children as they play, talk to them and think aloud.

When you participate in a child’s game, talk about what you are doing, “I filled three 

cups with water, one, two, three, and now I’ve filled one more, so there are four.”

Notice how children talk about their ideas about counting, combining and sharing during 

their self-initiated play, and repeat their findings back to them, for example: “You counted 

out five red beads and then counted out five blue beads. Let’s count how many beads you 

have. That’s right ten beads.”

Help children to develop symbolic thinking through pretend play, by suggesting how one 

thing might represent another – for example, chairs in a row becoming a train. 
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Stories and books
Storytelling and books present many and varied learning opportunities, including the 

acquisition of new language. Shared storybook reading and telling stories provide occasions 

for children to discuss ideas, concepts and predictions. Wider learning can be introduced into 

storybooks, for example, by encouraging children to count objects on the page or to use 

spatial language (“The goats went over the bridge.”). Through storytelling, children also learn 

about sequencing information in order to describe events in a logical way. 

In practice… 

Whether at home or in a formal ECD setting, seek to create an environment rich in 

storytelling.

Look for opportunities in shared storybook reading to explore and explain new 

mathematics concepts.

If you do not have access to storybooks, make time every day to tell real and make-

believe stories and encourage children to do the same.

Songs, rhymes and movement
Songs and rhymes are a fun way of introducing and reinforcing mathematical concepts, for 

instance, through counting songs and number rhymes. For many children, particularly those 

learning in their second language, singing is an enjoyable and non-threatening way of learning 

language. Songs and rhymes also give children opportunities to hear patterns and repeated 

sequences in the music and rhythm. 

Children use their own bodies to orientate themselves in space and learn about their world. 

Movement and dance are therefore useful ways for children to learn about position and 

direction, as well as repeated patterns.
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In practice… 

Use number rhymes and songs that focus on counting and calculating.

Give children opportunities to ‘act out’ the rhymes and physically move – as toys in  

a bed or frogs on a log. “If there are ten children in the bed and one falls out, how many 

are left?” 

Ask children to clap a musical pattern or a rhythm. Drums, marimbas and other 

instruments can also be used.

Invite children to represent patterns in movement: jump-jump-clap, jump-jump-clap, 

jump-jump-clap-clap.  

Problem-solving
Young children’s natural curiosity encourages them to seek out solutions for problems that 

they encounter in their day-to-day experiences. When problems arise from contexts that are 

personally meaningful and relevant to a child, their interest is sparked and they are likely to 

be highly motivated, persisting in their enquiries through reasoning and experimentation. As 

adults assist children to make predictions, try different strategies and observe and evaluate 

outcomes, children gather information and develop new understanding. 

Much of young children’s problem-solving is based on trial and error. It is therefore important 

that they are not scared of making mistakes, that early learning attempts are not continually 

corrected, and that effort and persistence are celebrated. Some children become easily 

frustrated and do not develop the ability to persevere and sustain problem-solving. Adults 

can support this process by ‘scaffolding’ or helping children to think about cause and effect, 

eliminate unsuccessful strategies and use the knowledge they have already gleaned to lead 

them to a solution. Children become better and more confident problem-solvers through 

learning to reflect on similar situations where problems were solved, to generalise strategies 

used and adapt these to the new situation.
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In practice…  

Observe when a child is grappling with a problem and give them the space to express 

themselves and to ask for help if they need it. If necessary, prompt the child to explain 

what the problem is and what they think they should do to solve it.

Affirm children’s efforts and the process rather than the outcome, and help them to 

identify and value the learning in ‘unsuccessful’ outcomes as well as in successful ones.

Encourage children to experience an activity as one of shared exploration where a 

problem is solved together, rather than one where the adult holds the right answer, 

which the child must discover.

Be specific in your praise, especially noting persistence, concentration, trying new 

approaches and responding to learning.

Avoid correcting every mistake, such as when a child misses out a number when 

counting, or gets them in the wrong order – it is more important at this early stage  

that they enjoy the activity.
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Repeating
Children need and enjoy repetition of activities. They are happy to hear the same story or to 

play the same game over and over. Repetition helps to reinforce learning before an activity is 

extended to encompass new ideas. It also helps children to generalise by repeatedly testing 

an idea in a way that builds evidence for a solution. When children play the same game a few 

times, they develop the confidence to try new strategies and take their understanding to new 

levels. It is important therefore to providing sufficient time for exploring and for maintaining 

key ideas, and devoting enough time to each activity to allow for repetition. 

In practice…

Re-tell stories to provide opportunities for children to practice using their new 

mathematical vocabulary. This is particularly important for children learning in a  

second language.

As children become more familiar with a story, allow them to participate in the  

re-telling and to experiment with the new language.

Be patient as children seek to repeat activities and games and resist trying to  

hurry them on to something new.
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Chapter 3  

Mathematics  
concept strands

Children’s understanding of mathematical concepts and ideas increases 

significantly in the years before school. Everyday situations and the ideas they share with  

adults about these experiences form the basis of much of this learning. For example, children 

begin to represent numbers and mathematical ideas during daily routines, using objects,  

in play, and by drawing and writing symbols. As early as age three, children can hold up 

fingers to indicate a quantity, and repeat a series of numbers, such as “one, two, three, six, 

ten.” Although they are not always accurate, this is the basis of mathematical behaviour 

and exploration. Parents and carers often stress numbers and use counting as part of their 

everyday interaction with babies, even from their first days. 

During this period, children are building important foundations for school mathematics. 

For instance, they will start to recognise and name shapes that have different sizes and 

orientations, and to use directional words such as ‘up,’ ‘over,’ ‘forward.’ As they compare  

toys and objects, children will develop language and concepts of size and measurement.  

Young children’s ability to solve different kinds of problems, to sort and classify and to  

make predictions will also become increasingly developed.

In this section we offer a broad overview of the mathematical knowledge strands that 

are appropriate for children aged between birth and five years, and present some of the 

foundational ideas that build on them. These ideas are important preparation for school 

mathematics and link to the five content areas presented in the Foundation Phase Curriculum 

and Assessment Policy Statement (CAPS),10 which are shown in the diagram below.



19

Figure 2:
Early mathematics concept strands

Although these strands of mathematics reflect particular areas of development as presented in 
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Numbers
As children encounter numbers in their everyday surroundings, they begin to discover that 

numbers can be used differently in different situations. In this way children are learning 

different meanings and uses for number. For example, the number five can be:

•	 a magnitude, or ‘how much’:  “I have five sweets.”

•	 an order number:  “She is the fifth person in the row.”

•	 a measure number:  “He is five years old.”

•	 a label number:  “We live at number five.”

•	 a calculation number:  2 + 3 = 5 

Numbers give us specific, detailed information about collections and quantities, and 

communicate how many things there are or how much of something there is. Numbers are 

abstract concepts – they are not objects themselves but describe something about other 

objects. Just as the word ‘green’ describes the colour of an apple, so the number ‘six’ might 

describe the number of apples in a collection.  

Counting
Counting is a complex skill that needs a lot of practice, and develops in contexts where 

children count real objects. Often this development starts with imitating the counting of older 

children and adults. Initially young children do not fully understand the meaning of the words 

and might skip numbers in a counting sequence. 

Reciting a rhyme or series of numbers orally means repeating the numbers from memory.  

This is different to counting to find out ‘how much.’ To count ‘how many’ children need to 

realise that each object in a collection gets a number name (“one, two, three, four…”) and  

that you count each object only once.  

With lots of practice children begin to understand that counting involves the following aspects:

•	 Matching one, and only one, counting word to each object in the collection being counted 

(one-to-one correspondence).

•	 Repeating the counting sequence and number words in the correct order.

•	 That the last number word they say when counting a collection of objects stands for the 

total of the whole collection (cardinal principle).

•	 That we can use a number to indicate a position of something in an order or sequence: 

‘first,’ ‘second,’ ‘third…’ (ordinal principle).



21

Recognising a small collection of objects without counting
People have the remarkable ability to recognise the number of items in small collections 

of between two and five objects immediately without counting them. This ability is called 

‘subitising’ and can be encouraged by playing with dice and dominoes. Children love to play 

games that involve quickly showing a small number of objects and hiding them, then making 

them pop up again and asking how many there were. 

Estimating
Counting is not limited to finding the exact number of a collection. Children also need 

to develop estimation skills so that they can say ‘about how many’ objects there are in a 

collection, and use terms such as ‘a lot,’ ‘few,’ ‘more’ or ‘too many.’ This lays the foundation  

for estimation skills, and also provides an opportunity for children to use counting skills to  

find the actual number in or specific differences between collections.  

In practice…

Mrs Erasmus brings a jar of sweets to her playgroup.  During morning circle time,  

she shows the children the jar of sweets. She asks the children to guess how many 

sweets are in the jar? The children guess different amounts: Nozuko says ten,  

Marie says eight and Mohammad says 15. Then, together they count the sweets  

one by one. There are 20 sweets. They discuss whether there are enough for  

everyone to have a sweet. Some children say yes and others say no. After lunch  

each child takes a sweet from the jar. They then discuss the fact that there are  

20 children and 20 sweets so everyone has one – except Mrs Erasmus! They agree  

that they will need one more sweet or 21 sweets for everyone to have one.
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Calculating
Through calculating children learn how to operate with numbers. When children are involved 

in counting activities they will begin to compare collections of objects. They might line up 

the objects or set them out in such a way that they can compare and count them in order 

to determine which group has more or less. Through these experiences they will develop an 

understanding of equivalence and non-equivalence. 

Through activities and experiences that involve breaking up, adding to and comparing 

collections children begin to develop the concepts of combining (adding) and taking away 

(subtraction). Children are also exposed to addition and subtraction during their everyday 

games and activities, for example when they play ‘shops’ together or have to share toys. For 

subtraction children need to take part in practical activities that involve ‘taking away,’ in other 

words, finding how many are left in a collection of objects when some have been removed. 

Initially children will use counting-based strategies to solve problems involving addition or 

subtraction – for example, counting all the objects in two collections to reach a total amount 

when the two collections are combined, or counting how many coins are left when some have 

been given away. 

Multiplication, division and fractions are rarely explicit in early years mathematics, but children 

often participate in activities that involve these concepts – for example, when sharing seven 

apples between three people, they will discover that each person gets two apples and there 

is one left over. Repeated addition (combining) and repeated subtraction (taking away) are 

ways in which to help children understand the concept of multiplication and division. This also 

helps to establish relationships, through experience, between addition and multiplication and 

subtraction and division, which need to be understood later on at school.
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Representing numbers
Children begin to represent numbers 

by showing their fingers and then 

gradually start to use other methods, 

such as pictures or symbols. Their first 

recordings of numbers and calculations 

might involve mark-making or simple pictorial 

representations of what they have done using 

actual objects. Children move from representing each 

of the physical objects in a collection to using counters or 

markers that stand in place of the real objects. For example, for an addition problem, 

children might record the outcome when two groups of objects are combined into one group 

by using counters or drawing the solution. This leads to the next level of understanding in 

which children use symbols to represent numbers. To assist this process, children should be 

encouraged to talk and write about their work in their own ways.

Pattern
Mathematics involves the study of patterns and relationships. Understanding and working with 

patterns lays essential groundwork for algebra and is therefore a vital element of early years 

mathematics. As children try to make sense of and understand the rules that govern their 

world they encounter patterns everywhere: in people’s behaviour; in cycles, time and routines; 

in nature; in music and art; and in their built environment. And of course children will notice 

numerical patterns in sequences of numbers. 

Young children tend to focus on the colour and attractiveness of a 

picture or object, and will describe it as having a ‘pretty pattern’.  

This is not a mathematical description – in order for it to be a 

mathematical pattern it must have some aspect of repetition  

or symmetry, for instance a sequence of shapes, colours or  

numbers repeated in the same order. Children can use  

objects to represent and model patterns, but they should  

also be encouraged to draw their patterns and use  

different colours and shapes, and to talk about 

the way the pattern is repeated. 
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In practice… 

To help children recognise the pattern relationship between numbers, create a painted 

number track outside or use number lines at home or in the classroom.

Ask questions that draw children’s attention to the sequence of numbers, and how they 

are placed in relation to each other. For example, ask children to jump from one to two; 

ask them how many steps or jumps they took and which number comes next; ask them 

how many steps they will need to get to four.

Provide opportunities for children to observe, describe and discuss patterns, using the 

following activities:

•	 string beads of alternating colours

•	 draw or paint striped designs

•	 use blocks of different shapes and sizes to create repeating sequences

•	 clap rhythms when saying words

•	 ask children to repeat a pattern of physical movements

Symmetry is a form of pattern and also links closely with the strand of shape and space. 

Children can be helped to notice symmetrical patterns all around them, in nature, in buildings, 

in paintings and objects. In the early years, symmetry is easiest understood as ‘reflection’ 

or ‘mirror.’ Children can explore this concept by cutting shapes and pictures in half, or by 

drawing a picture on one half of a piece of paper using wax crayons, then folding the paper 

and rubbing the area behind their drawing and seeing the exact copy of what they have drawn 

reproduced on the other half of the page.
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Shape and space
Young children orientate themselves in space on the basis of their own bodies. They begin 

to explore the relationship between themselves and objects, and later between objects 

and other people. Babies reach and grasp objects in close proximity, and then gradually 

start to move around exploring their environment using all their senses. They explore the 

consequences of pushing, pulling, rolling or turning different objects as they play with them, 

and in so doing develop a sense of themselves in relation to the objects around them. At 

the same time, they learn the limitations of their own physical movement as they climb over 

and under chairs, into boxes, hide behind trees or look down from steps. As they participate 

in physical games and activities, such as treasure hunts and mazes or simply climbing into 

bed, with the help of adults, children develop the vocabulary to describe space, position and 

direction, such as, ‘above,’ ‘in front of,’ ‘between,’ and ‘backwards.’   

During play, children will also observe the shapes of everyday objects and toys and begin to 

classify them by, for instance, putting all the leaves in a box or separating the balls from the 

blocks. This kind of classification shows that children are learning to discern physical differences 

between objects. Children will recognise symmetrical and regular shapes and patterns more 

easily than irregular ones. A shape is regular if all the sides are the same length. These two 

shapes are both triangles, but only one is regular: 

Children will often only recognise the first shape as 

a triangle because the three sides are equal length, 

in other words regular. The other triangle is irregular 

because the sides are not all the same length.

Children live in a world of objects that have a physical form that is three-dimensional (3-D) 

and often irregular. It is therefore important to talk about these types of 

shapes as well as regular two-dimensional (2-D) shapes such as circles 

and squares. Initially children are able to distinguish between shapes 

based on their ability to use visual matching. Gradually young children’s 

understanding of shapes expands and they begin to recognise 

characteristics or simple properties of shapes, such as how 

many sides they have. Children can be helped to explore the 

properties of a wide range of regular and irregular shapes, 

through talking about differences and sorting shapes 

according to their properties – for example, the 

number of sides or corners a shape has, or whether 

the shape can roll or slide. 
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Measurement
During the course of their daily activities and conversations children encounter measurement, 

as they compare size and explore length, weight, volume and the passing of time. Conceptual 

understanding of different measures develops gradually and grows out of children’s day-to-day 

experiences. With friends they might take the biggest piece of bread or compare height or 

find out who has the smallest foot or who has made the tallest tower. They may measure out 

ingredients for cooking, pour water or sand from a jug to see how many cups can be filled, or 

compare how heavy a bag of sugar and a box of oranges are. 

Measurement is an important aspect of mathematics and has strong links with the other 

strands. Measurement is about making comparisons, about determining the size or amount of 

something by comparing it with an object of known size (for example, hands or a pencil), or 

a standard unit of measure (such as a centimetre or litre). Measurement in the early years is 

informal and usually involves estimating and comparing non-standard forms of measurement. 

Children should be encouraged to do their own measuring so that they can deepen their 

understanding of the different types of measurements. 

In the real world we use our skill of estimation far more than we use measuring tools. When 

babies move around and explore their environment they estimate the distance and space 

between objects, like furniture. As children grow they will use estimation skills to estimate the 

amount of water to pour into a glass so as not to overflow or spill the water. Good estimation 
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skills require a lot of prior experience and practice in different situations. Eventually, children 

will need to learn how to use measuring tools and learn to measure as accurately as possible. 

Importantly, measurement requires the use of an object or unit to measure and involves 

using numbers and applying number operations in real situations. The focus in the early years, 

however, is on developing the concepts of measurement and using appropriate language to 

compare and describe measuring in children’s everyday lives. 

Measurement is linked to a key concept in early childhood development called ‘conservation.’11  

Children who cannot conserve will think that a straight line is longer than a wavy line of the 

same length or that a taller container holds more water, while others will say that the fatter 

one holds more water, even if they have seen the same amount of water poured into both 

containers.

Time is an aspect of measurement that is particularly difficult for young children to 

understand. This is partly because adults do not always use the language of time accurately. 

For example, a child may hear an adult say “I will be there in a minute,” but then take much 

longer than that. Young children respond in the moment and therefore recalling past events 

in order or predicting future experiences is more difficult for them. Children need to become 

familiar with the language of time so that they can talk about the order in which a sequence of 

events occurs, for example, ‘before,’ ‘yesterday,’ ‘later.’ Time is also another way of measuring 

movement, so children need to become familiar with concepts like ‘fast,’ ‘quick,’ and ‘slow.’
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In practice…

Length

•	 Provide children with opportunities to sort objects according to length and height,  

	 to make comparisons and describe what they have found.

•	 Key vocabulary includes ‘long,’ ‘short,’ ‘tall,’ ‘thin,’ ‘thick,’ ‘narrow’ and ‘wide.’

•	 It is helpful for children to be able to draw and paint their understanding of these  

	 concepts and then use these as the basis for discussion. This will encourage children  

	 to make more accurate observations, even if they are not yet able to represent these.

Weight

•	 Let children use their hands to estimate and compare whether objects are heavy  

	 or light.

•	 Create occasions for children to use balance scales and experiment with weight  

	 of different objects and substances, through formal activities and through games  

	 like playing ‘shops.’ 

•	 Introduce activities that help children to discover that the size of an object is not  

	 directly related to its weight, and that not all heavy objects sink or light objects float.

Volume

•	 Children use the concepts of empty and full when they are filling or emptying  

	 containers, packing away toys into boxes and even when they are eating their food. 

•	 Help children to fill containers with different substances and compare their capacity  

	 by using the language of volume. For example, “How many cups of water do we need  

	 to fill the jug? Why do we need fewer milk cartons of water to fill the jug?”  

Time

•	 Tell stories that involve sequencing events and talk about routines at home and  

	 preschool and what happens at different times of the day and night.

•	 Help children to learn the names of some units of time, such as minutes and hours,  

	 and the names of the days of the week.

•	 Introduce children to a clock as a way of measuring and telling the time.

•	 Relate notions of time to other measurements, for instance, “The heavy stone falls  

	 quicker than the light feather.”
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Data collection
Data collection involves collecting, sorting, recording, interpreting and presenting information. 

Children constantly go about their daily activities sorting and classifying objects around them in 

different ways. They put toys into groups of different colours and sizes, they pack and unpack 

household items, sorting them into piles of different shapes and uses. Gradually children are 

able to classify according to different features or criteria and are able to give reasons for why 

they grouped objects in a certain way and consider other ways of organising their information. 

As children explore and talk about how they are gathering, organising and sorting ‘things’ 

around them, they develop these classification skills. 

In the early years, children can be assisted to make the 

collection of data or information purposeful to help them 

achieve a goal, answer a question or solve a problem. There 

are some helpful considerations that can guide young 

children’s data collection:12

•	 recognising the shared attributes of 

objects, like colour, size and shape

•	 comparing more than one object 

•	 matching two or more objects

•	 representing and interpreting discovered data 

using pictures

In practice…

Ask a group of children whether they prefer cats or dogs. Draw a dog and a cat on 

a large sheet of paper and let each child make a mark in evenly spaced boxes next to 

the one that they prefer. Pose questions to the children about the ‘pictograph’ that 

they have created: “Do more of you like cats or dogs? Which is the favourite animal? 

How do we know?” 

This activity can be made more complex by exploring questions with a greater 

range of answers, such as children’s favourite foods. This might involve introducing an 

extra stage for children to categorise the information (for instance, fruits, vegetables, 

meats, sweet things).
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Chapter Four

Learning highlights 
and examples

The table below provides practical examples of the development of the mathematics strands 

in the previous chapter. It indicates what the ‘learning highlights’ might be of children in 

different age groups and suggests ways in which adults can support development and learning. 

It is important to note that although children progress through a generally predictable 

developmental pathway, each child is unique and they may not proceed through these stages 

in the same way or at the same time. Each child’s development is greatly influenced by 

factors in their environment and their personal experiences. The information about ‘learning 

highlights’ should therefore not be used as a checklist or treated as necessary steps. The age 

boundaries overlap because they indicate a typical rather than a fixed range of development. 

In practice, parents and teachers should be responsive to the pace and preferences for 

learning of each individual child.
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Chapter 5

Strategies for  
success

The previous chapters have set out both a framework for understanding 

mathematics development in the early years, and practical ideas and activities for delivering 

high quality teaching of early mathematics. However, for such teaching to become the norm, 

the policy framework and delivery context must both be appropriate. Policy in this sense 

refers to the laws and statutory and non-statutory guidelines that govern early years provision 

and ECD occupational qualifications. The delivery context refers to the enabling environment 

and resources, including evidenced learning programmes, which provide the practical tools for 

ECD practitioners, parents and community workers to ensure that all children are able to fulfil 

their potential.

A vital first step is to ensure that the early years curriculum framework in South Africa and 

the ECD occupational qualifications contain detailed and rigorous standards and guidance 

on how to support the development of early mathematics knowledge and skills in the years 

before a child starts school. The practical impact of this improved policy framework will, 

however, depend entirely on whether sufficient resources for implementation follow it. The 

quality of early mathematics learning will not improve consistently and for all children unless 

all early years settings are adequately supported and resourced. It is also essential that there is 

strong leadership nationally from a single lead department, which can be held to account for 

actual delivery and outcomes.

Early mathematics can be taught through simple and accessible activities but it does require 

a degree of specialised understanding and skills. ECD practitioners, home visitors and 
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community workers cannot therefore simply be encouraged to include early mathematics in 

their programmes – their success in ensuring that children enter Grade R with the necessary 

mathematics knowledge-base will depend on both the quality of training and the quality of 

teaching and learning resources available to them.

Initial and in-service training should ensure that all ECD practitioners are conversant with best 

practice around supporting early mathematics and trained in the teaching methods that have 

been shown to be most effective. Engaging and accessible learning programmes, with guidance 

on the different areas and stages of mathematics development alongside practical ideas and 

suggestions, enable ECD practitioners to structure teaching in a way that continually builds on 

prior knowledge. Simple materials – paper, pencils, rulers, blocks – can make a huge difference 

to practitioners’ ability to successfully deliver early mathematics learning yet are frequently in 

short supply.

In many communities in South Africa, parents are inclined to minimise their role in their child’s 

education by assuming that preschool and school are the ‘proper’ place for learning, and that 

they themselves lack the right knowledge to provide help and support. Yet parents and carers 

have the prime responsibility for creating rich mathematics learning environments in the months 

and years immediately after birth. Policies and programmes therefore need to address the 

twin challenges of informing and empowering parents in their role as a child’s first teacher 

of language and mathematics. Parent classes and workshops can play an important part in 

motivating parents to support early mathematics development in the home, by equipping them 

with practical information, skills and confidence, and need to be much more widely available. 

As individuals working directly alongside children during a crucial developmental period, 

home visitors and community, social and health workers all need to have better access to 

knowledge and resources about early mathematics development. These professionals often 

visit vulnerable families in their homes, and are well-placed to reinforce the importance of 

parental involvement in early mathematics learning and to model the practical strategies that 

can make any home a fertile learning environment. They, like ECD practitioners, need more 

specific guidance and practical ideas on supporting mathematics development in the early 

years, tailored to the home setting.

These various levels of delivery of a successful early mathematics strategy – government, ECD 

providers, community and home – can be brought together and capacitated through more 

effective sharing of knowledge and skills. Alliances and partnership and networking initiatives 

should be used to coordinate research, to capture and disperse learning and best practice, and 

to share information and resources.   
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Conclusion
There is extensive knowledge and evidence about how mathematics skills are developed 

from birth. We now need the policy framework, resources and resolve to use this knowledge 

to do things differently, in order to alter the academic trajectory of children from historically 

disadvantaged communities. This will require a committed and collaborative effort between all 

those involved in ECD service delivery – from policy-makers, ECD educators to crèche staff 

and parents. 

Change and innovation at the point of delivery by individual providers is important, but 

it is essential that best practice and evidence-based approaches are much more widely 

understood and embraced. In South Africa, there are plenty of examples of good practice 

at programmatic level, delivered by state, non-profit and community providers. But these 

examples tend to be scattered, the exception rather than the norm, and until they are 

mainstreamed throughout ECD provision, many children will continue to lose out on 

quality learning and support. Furthermore, unless mathematics development is part of core 

programmes for ECD practitioners, home visitors and parents, interventions to support 

mathematics at school level will meet with only limited success among children who missed 

out on crucial development in their formative years.

In the meantime, small but significant advances in home learning environments, preschool 

provision and community programmes will continue to reap big rewards in terms of 

mathematics development and make a profound difference to the futures of young learners. 

We hope that this report will provide ECD trainers, providers and professionals, as well as 

parents and home visitors, with the guidance, practical ideas and motivation to be part of this 

transformative effort.
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