
1

In order to redress the eff ects of poverty and 
reverse the stubborn trend of educational 
underachievement in South Africa, the right 
foundations for learning must be laid 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 fi ve years, nor of how best 
to approach the teaching and learning of key 
concepts and competencies during this period. 
The Much More Than Counting publication, a 
collaboration between the Schools Development 
Unit and Wordworks, was completed this year 
and it seeks to fi ll that gap by providing both a 
conceptual overview and practical framework for 
early mathematics development. A summary of the 
document is off ered here, but the full document 
can be downloaded from the DGMT website. 

Recent data1 suggests that only around one in fi ve 
birth to four-year-olds from lower income groups 
access formal early childhood development 
(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 attends an ECD centre. For those 
who do, quality varies widely with few centres 

1 Biersteker, L. (2012). Early childhood development services: Increasing access to benefi t 

the most vulnerable children. In Hall, K., Woolard, I., Lake, L. & Smith, C. (Eds.) South African 

Child Gauge 2012, 52-57. Children’s Institute, University of Cape Town.

giving adequate attention to early learning 
development. The National Early Learning and 
Development Standards (NELDS) were developed 
to provide some guidance to improve quality, and 
include a focus on early mathematics. However 
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, and training does not give 
adequate attention to or specifi c content on early 
mathematics development.

The importance of early maths

It is well known that South African 
children are underperforming signifi cantly 
in language and mathematics.
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. 

A number of studies have shown that children’s 
mathematics2, reading and attention skills 
when they start school are all linked to higher 

2  Western Cape Education Department, Media Release, 20 January 2012
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levels of academic performance in later grades3.
Even more signifi cantly, some studies suggest that 
early mathematics skills (such as counting, number 
knowledge, estimation and measurement) are 
the strongest predictor of later overall academic 
achievement, supporting the wisdom of quality 
mathematics teaching and learning in the years 
between birth and fi ve.

Certain types of early years experiences seem to 
have a positive infl uence on the development 
of children’s language and mathematics skills 
and on later educational outcomes. The large-
scale Eff ective 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 
benefi ts to last for children from low-income 
backgrounds, it is necessary that the preschool 
is high quality. The study found that attending 
a more eff ective preschool, where early number 
concepts were introduced, had a signifi cant 
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 eff ective home learning environment was 
not found to depend on parents’ qualifi cations4.

All of this points to the importance of introducing 
mathematical concepts to young children, both 
at home and in the ECD setting. Critically it is 
important to recognise that formal teaching and 
isolated skills development are not appropriate 
in ECD settings, and that young children should 
have opportunities to learn through a range 
of developmentally appropriate activities and 
experiences.

3 Duncan, G. J., Dowsett, C. J., Claessens, A., Magnuson, K., Huston, A. C., Klebanov, P., 

Pagani, L. S., Feinstein, L., Engel, M., Brooks-Gunn, J., Sexton, H., Duckworth, K., & Japel, 

C. (2007). School readiness and later achievement. Developmental Psychology, Volume 43, 

1428-1446.

4 Sylva, K., Melhuish, E., Sammons, P., Siraj-Blatchford, I. & Taggart, B. (2004). The 

Eff ective Provision of Pre-School Education (EPPE) Project. Findings from Pre-school to end 

of Key Stage 1. http://eppe.ioe.ac.uk/eppe/eppepdfs/RBTec1223sept0412.pdf (accessed 

November 2012) and Sammons P., Sylva K., Melhuish E., Siraj-Blatchford I., Taggart B., 

Grabbe Y., and Barreau S. (2007). The Eff ective Provision of Pre-School Education (EPPE) 

Project. Summary Report – Infl uences on Children’s Attainment and Progress in Key Stage 

2: Cognitive Outcomes in Year 5. http://eppe.ioe.ac.uk/eppe3-11/eppe3-11%20pdfs/

eppepapers/Tier%202%20short%20report%20-%20Final.pdf (accessed November 2012)

What do we mean by mathematics?

Most people associate mathematics primarily with 
arithmetic – numbers and calculations – but the 
term mathematics should be used to describe the 
broad subject area of school mathematics, which 
includes concepts, skills and applications.

Babies start to make sense of the world in 
mathematical ways from birth, recognising the 
diff erence 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 by 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.

Mathematics becomes most real and 
comprehensible for young learners when 
it develops out of everyday situations and 
experiences. 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. Structured mathematics learning 
for young children should therefore extend far 
beyond counting and number concepts. It needs to 
include concepts and language relating to: space, 
shape, patterns, measurement and data handling. 
Knowledge of the appropriate language for these 
concepts is crucial for successful mathematics 
learning from Grade R onwards.

The important link between Language 
and Mathematics

Language is both the cornerstone and mediator of 
early mathematics learning. At the simplest level, 
children require specifi c specialised terminology 
to understand and use key mathematical 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’). 
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Young children also require comparative language 
(‘more,’ ‘shorter,’ ‘same’) to enable them to sort, 
compare and reason. Learning these concepts and 
vocabulary depends on deliberate teaching by 
preschool teachers and parents.

However, the importance of language for 
mathematics extends far beyond this. 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 
verifi cation (‘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 need to 
be supported to understand 
that an object or symbol 
can represent something 
else (symbolic thinking) and 
potentially need to start to 
use some of the symbols 
that convey mathematical 
ideas (for example, numerals 
like 2 or 4, etc). Through 
drawing and early writing 
children begin to understand that written signs 
and symbols represent words and things.

How young children develop and learn

Children learn in many diff erent ways and 
at diff erent rates. However, there are certain 
characteristics of eff ective learning that apply to 
all children; and all ECD practitioners and parents 
need to be familiar with these. 

Early learning takes place most eff ectively in the 
context of a trusting adult-child relationship where 
children feel safe and secure, and when young 
children are being exposed to new concepts and 

ideas made real and meaningful by linking them to 
everyday experiences. Children, like adults, learn 
best by doing so should be encouraged to engage 
in many hands-on activities. Allowing children to 
be curious and use all their senses to explore and 
learn about the world also assists as their natural 
curiosity encourages them to seek out solutions 
for problems that they encounter in their day-to-
day experiences. 

Importantly, the power of talking, listening and 
communicating underpins all learning, and specifi c 
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.  This cannot be taught but 
is learnt through involving 
children in conversation 
and meaningful discussion. 
These skills will help them 
to work with others to check 
the meanings of concepts, 
solve problems, and plan 
and evaluate activities.

Creating opportunities for 
play is essential as these 
provide rich opportunities 
for learning. This can be 
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. Simple 
homemade resources can be used to stimulate 
these diff erent kinds of play. Pretend play is 
particularly important as it involves the use of 
objects to stand for or represent other objects, and 
is therefore a vital fi rst step towards understanding 
that things can stand for other things (symbolic 
representation) and towards abstract thought.

Additionally, storytelling and books, songs 
and rhymes, present many and varied learning 
opportunities, including the acquisition of new 
language and opportunities to discuss ideas, 
concepts and predictions as well as a fun way 
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of introducing and reinforcing mathematical 
concepts (for example, counting songs and 
number rhymes). 

Mathematics concept strands

Children’s understanding of mathematical 
concepts and ideas increases signifi cantly in the 
years before school. 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 fi ngers 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.

During this period, children are building important 
foundations for school mathematics. For instance, 
they will start to recognise and name shapes 
that have diff erent 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 
diff erent kinds of problems, to sort and classify and 
to make predictions will also become increasingly 
developed.

Mathematics development is presented here 
in fi ve concept strands: Number; Pattern; Space 
and Shape; Measurement and Data Handling.
Understanding these enables adults to look for 
and develop opportunities to support learning in 
each dimension.

Numbers and counting
As children encounter numbers in their everyday 
surroundings, they begin to learn that numbers 
can be used diff erently in diff erent situations. In 
this way children are learning diff erent meanings 
and uses for number. For example, the number fi ve 
can be:

a magnitude or ‘how much’: “I have fi ve sweets.”
an order number: “She is the fi fth person in the 
row.”
a measure number: “He is fi ve years old.”
a label number: “We live at number fi ve.”
a calculation number: 2 + 3 = 5 

Counting is a complex skill that needs a lot of 

practice. It is not only about rote counting practice, 
but rather develops in contexts where children 
count real objects although initially they might 
not fully understand the meaning of the words 
and might skip numbers in a counting sequence.
Counting is not limited to fi nding 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.’ 

When children are involved in counting activities 
they will begin to compare collections of objects. 
They might line up the objects in such a way that 
they can compare and count them in order to 
determine which group has more or less. 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). For 
subtraction, children need to take part in practical 
activities that involve ‘taking away,’ in other words, 
fi nding how many are left in a collection of objects 
when some have been removed. 

Children begin to represent numbers by showing 
their fi ngers and then gradually start to use other 
methods, such as pictures or symbols. To assist this 
process, children should be encouraged to talk 
about, draw and  represent numbers  in their own 
ways.

Pattern
Mathematics also involves the study of patterns

and relationships. Understanding and working 
with patterns lays essential groundwork for 
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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. 
Mathematical patterns must have some structure, 
or some aspect of repetition or symmetry (not just 
a pretty colour!), for instance a sequence of shapes, 
colours or numbers repeated in the same order. 

Space and Shape
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 for and grasp objects in close 
proximity, and then gradually start to move around 
exploring their environment using all their senses 
to 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. 
By participating in games, such as treasure hunts 
and mazes or simply climbing into bed 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, separating the balls from the 
blocks. 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 diff erences and sorting shapes and objects 
according to their properties – for example, the 
number of sides or corners a shape has, or whether 
the object can roll or slide. 

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 diff erent 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 fi nd 

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 fi lled, or compare how heavy a 
bag of sugar and a box of oranges are. 

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 litre). As children grow 
they will use estimation skills to estimate the 
amount of water to pour into a glass so as not to 
overfl ow or spill the water. Good estimation skills 
require a lot of prior experience and practice in 
diff erent situations. Eventually, children will need 
to learn how to use measuring tools and learn to 
measure as accurately as possible but the focus 
in the early years is on developing the concepts 
of measurement and using appropriate language 
to compare and describe measuring in children’s 
everyday lives. 

Data collection
The purpose of collecting data is to answer a 
question, for example which objects can roll and 
which objects can’t roll. Data collection involves 
collecting, sorting, recording, interpreting and 
presenting information. Children constantly go 
about their daily activities sorting and classifying 
objects around them in diff erent ways. They put 
toys into groups of diff erent colours and sizes; they 
pack and unpack household items, sorting them 
into piles of diff erent shapes and uses. Gradually 
children are able to classify according to diff erent 
features or criteria and are able to give reasons for 
why they grouped objects in a certain way and 
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The DG Murray Trust encourages its implementing partners to share their experiences 
and learning in the form of a Hands-on learning brief. Download guidelines on writing a 
Hands-on brief from http://www.dgmt.co.za/what-we-learned/.
For more information visit http://www.dgmt.co.za
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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 classifi cation skills. To 
build this, children can be assisted to recognise the 
shared attributes of objects, to compare objects 
and to match objects.

The full version of this document goes into more 
detail with these strands, providing examples of 
what children might be learning at diff erent ages 
and practical ideas of how adults can support this 
development.

Strategies for Success

The Much More Than Counting publication sets 
out 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. A vital fi rst step is to ensure that the 
early years curriculum framework in South Africa 
and the ECD occupational qualifi cations contain 
detailed, rigorous standards and guidance on how 
to support the development of early mathematics 
knowledge and skills in the years before a child 
starts school. 

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 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. Simple materials – paper, 

stones, shells, diff erent coloured bottle tops – can 
make a huge diff erence 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. However, parents and carers 
have a wonderful opportunity to create rich 
mathematics learning environments in the months 
and years immediately after birth.

This learning brief tells of the 
hands-on experience of:

University of Cape Town
Schools Development Unit 
4th Floor, Humanities 
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Rondebosch 
Tel: 021 650 3368
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8 Capri Rd
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