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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 creches while their parents work; while still

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

Recent data' 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



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.? 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



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.*
Children from low-income households who can recite and count to 20 in preschool have the
highest mathematics scores in Grade One.> Even more significantly, some studies® 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.”

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



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.



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 |, 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 | 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.®

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.’



Figure I:
The essential role of language in early learning
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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.



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.




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: "'l 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.



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. ﬂ
.-//:
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 | 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.”



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.



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, “/ filled three

cups with water, one, two, three, and now [’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.



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.



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: jJump-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.



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.




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.



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),'® which are shown in the diagram below.



Figure 2:

Early mathematics concept strands

DATA
COLLECTION
Preparing, collecting,
sorting, classifying
and representing
information and data

MEASUREMENT
Informal and
standard
measurement of
properties of shapes
and objects;
comparing size and
quantities

NUMBERS
Names of different
numbers; counting;

relationships between
numbers; relative
size of numbers;
calculations

CHILD AT HOME
AND PRESCHOOL:
ALL DAY,
EVERY DAY

PATTERNS
Recognising and
describing patterns and
relationships; copying
and extending patterns

SHAPE & SPACE
Properties and
relationships;
orientation
and position;
transformations of
shapes (2-D) and
objects (3-D)

Although these strands of mathematics reflect particular areas of development as presented in

the South African school curriculum, they are closely linked and often overlap during activities.

Each of the five strands is considered in more detail below.



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:

* amagnitude, or ‘how much” I have five sweets.”

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

* ameasure number: “He is five years old.”

* alabel number: “We live at number five.”

* 3 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).

20



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 |5. 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 2| sweets for everyone to have one.

21



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.



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."
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

28

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.”



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:"

* recognising the shared attributes of D=
objects, like colour, size and shape ﬁ@‘%éﬁ"
* 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.

30



JISB|, PUB 1SJ1J, SB YdNS SPJIOM 2DNPOUY|
*23ed ay3 UO 5192(qo JO sjewiue

‘9)doad 03 Sunuiod ‘sy00q uipeaJ Usym Jay1230) JUNOD)
"y2300sdoy e Yans JSpJo Jaquunu 0} 31e[RJ LDIYM sauied Aeld
"SOIHIAILOE A|lep SulINp M3}

Jowles, ‘Auew, /AlJBaU, ‘INOQE, SB UYdNS SWUD} SUBUWIISD 95N
2w} >rUs 3uliNp sdnd 2yl INO pury pue JUNOD

UaJp|Iy2 SUi}33] 4O — , 924Y1 paau am ‘pp( 40 auo pup 1zuiz Joj
auo ‘wps JoJ 3jddp auQ,, — SuuNOd Joj sariuN}ioddo 1R
J9PJO 1924400 DU} UJe) |IIM A2y} ‘Uoniadad y3nouyy

— WBY} SURIRIIOD INOYHM SLIOHS SUUNOD SURUPIILD 93BUN0DUT
“Suiyoaew

pue uiddep ‘suonoe apnpul — sagen3ue| pue saUnNd JO

"SOIIIAIIDE ABPAJAS puUe Sawes Ul

suosiedulod axeul 0} 2JOW, PUB SUIES, jI| ‘SUIS} 3ZIS SIS
Jauo xpid, Jo  sundsiq

OM] YD, "3 ‘sdaquUNU SUIAJOAUI SUODJIP 2|dWis SMO||04
"UOIDBUIgNS PUB UOIIPPE SulpuB}sSIapUN JO SuluuiSag oy}

— OM] UBY} SS9| SI QUO PUB SUO UBLY 24OW S| OM] JBY} SUBME §|
U9PJO JO INO suaquInu

128 Aew Inq 22uUaNbas Ul SPJOM J2qUUNU 211924 0} SaIJ|

"NOA Moys 0} sdaduly omy dn

(s4eah ¢ 01 sueak )

23UeJ B WO} 4212803 SSWAYI pue s3UOS Joquunu SUIS e P|oYy ABW PUB OM], PUB SUO, SPJOM DU} PUBISISPUN O} S1UBIS o syauow 9¢-g|
‘(,9s0u auo pup saks om1 sby Appay,)
awin Aejd Sulinp Jo (,,$20s 0M1 puD S90YS 0M1,) PSSP
3UI1198 SB NS ‘saunnoJ A|iep SulInp A|[eluspidul Suaquinu 95 e /Ysnous, pue aJow, Se yans s3deduod puelsSISPUN O} SUISSY o (sreak g

« SPAIG ADPIP BN OML,, IO 204S A IppPng ‘om| SuQ,,
‘8'9 ‘Way} Ul Suaquinu 9ARY JO ‘Jeadau ‘QUAYJ JeY3 SSUOS 3UIS

10} pUB3S A3Y} 1BYM pUBISISPUN
10U Op £33 Y3NOY1 USAS SPJIOM J3GUINU 35N 0} S1JBIS

Isow|e 01 YaJiq)
syuow gz-yig

110oddns apiroud o1 skbm Jo sajdwbx3y

3npe sy

sJaquinN|

s1ySysiy Suiuipa
PI'Ya aylL

3



'SUI0d UO suaquunu Jo sdoys ul sao1ud ‘saejd Jaquuinu

JBD 'suaquinu 9sNoY Se YaNs ‘NOA PUNOCJE Suaquinu N0 U0
"SOIS

SE NS ‘UOIPPE PUB UOI}OBIIGNS O} 93[ad UdIym saules Ae|d
*dnous Jisyy Ul pjiy> Yoes Joj suoAeud pue uaded

1IN0 3uipuBy SB UYoNSs SUIUNOD U0} SUOSBRU [BaU USUP|IYD SAID)
.¢X0q 333 anoA |1} 01 paau nof op s339 asow Aupbw

MOH,, ‘Se 4yans suoisanb asn pue a2eds yoes ul 385 suo 1nd
's838a ysnop Ae|d pue sexoq 832 8uisn ‘8'2 ‘aduspuodsaUlod
2U0-01-auo dojaasp 03 sanunjioddo Auew apIro.y
ABPYIIQ S,PIYD © [IIUN S}99M JO SABP JO Jaquinu

29U} JBPUS[ED DY} UO UMOP SUuUNOod Se yons ‘s3Uly} [ead JUNoD)
.90 J|0. pIDS 2UO0 931

3Y1 puUD paq dY1 Ul dAI, | ‘BUOS SUUNOD SpUBM>DE] B Ad|

"S[EJoUINU UD11UM SWOS 3sIu30daJ 03 suidag

'sdnous [enba omy ojul 185 B 21RJRdaS UBD)

'seiuenb |ews asedwod o3 spunoD

'saniARDe A|rep pue Aeid ul sAem |njduiuesw

Ul JUNOD 0} PUE A[9}BJNJDB SSUUBU J2QUINU SWOS 3SN O} S1JB1S
PUB 195 B Ul W3}l UB O} SJ3jod J2GUINU UYDBD JBY} SMOUY|
'2JOW Jo U} 03 dn suno>D

(s4eak § 03 sueak 77)
Syauow 84-0¢

110ddns apiroad o1 sApm Jo sajdwbxy

3npe ay |

sJaquinN|

s1y31y3iy Suiluipa]
PI'Y2 3yL

32



¢19[SDq 3y ul 34D

Suiy1 noA op sadupio Aupw moH,, ‘se yons sawue3 3uissang Ae|d
995 01 %23y $,397 U [[if 01 431bM Jo sdnd

a1ow b1 U im ‘3nf 31q siy1 10 007 335 01 YA 197 Snl pLws
ayz Jj1f 01 D1 U [jim 4310M Jo sdnd Aubw Mo, ise Aejd usrem
3uunp g9 ‘duirewnss asnoedd o3 serunJoddo usup|iyd SAID
"SoWES JIay} 03Ul Way} 23edoduodul pue wayy

95N O} MOY UaJp|IYd MOYS pUE 3|ge|leA. SaUl| JSGUINU SX[B|A|
“Aouow uo pue sdoys

Ul ‘sa3e|d JaQWINU UO SB UYINS ‘JUSWULOIIAUS ABPAISAS JIS}

Ul SI2qUINU 4oy} 00| 0} UaJp|iyd 93eJnodus Jey} saues Aejd
&1ty N0k op IDYAA (U 01 0M1 I3 | J1 13y

3q Jjim s199ms Aubw moy Japuom |, ‘3 ‘suonsanb Jo swisjgoud
a|duwis 03 suamsue [e2130] INOE MUYy} O} UaJp|iyd 93ednodu]
"doys pusiaud

B SB ons Asuow Suiunod spnppul 3y} sswesd 23eanodug
"YHM 1JB3S 03 sudeijed Jaquinu pjog Yim 201p 23Je

3uisn ‘'ssoulwop pue sawed 22Ip ‘sswesd pJeoq a|dwis Ae|d
SJ2qUUINU INOGE SY00Q PaLieA pue unsausiul peau pue Aejdsi(]
.oADY

am Aubw moy 33s 03 (S Ajjoly pup sinof y10q) sxp0jq ay3 [|p WNod
5,39 MON 'spy Ajjoyy Aubw moy A1unod s397 j49m01 InoA ul 3ADY
noA sxpojq Aupw moy 1unod 397, 89 's102lqo Jo SUOIII3||0D Ul
SWI2Yl JO Jaquinu 243 ppe pue auedwod o3 saiuniioddo asn

0} [enba, pue ueyy Jo1eaUS,

USMB}, Se NS swiis} aAiesedwod [eulIO) 9sh O} S1JelS

‘6 01 () S[BJaWINU US1}1UMm S3sIUS0DY

"9duanbas ' Ul duiylewos

Jo uonisod ayj 23edIpuUl 0} D19 [PUODISS, IS}, SPIOM SIS
'sdnoJ3 om] Ueyy aJowl usamiaq Ajfenbs s30alqo aueys ue))
unoj 03 dn sdaquinu duisn 10BJ3GNS puUe ppe ueD)

"921p UO suJe1jed Jaguinu

a3 Buisiu3odaJ ‘a|dwexs J0j ‘BUIUNOD INOYIM 20UE|S B 1B
$3199[q0 Jno} U0 22443 03 dn Jo sanuenb |lews asiuSodau ueD)
U93.e| S OM] DY}

JO U2IYM [|31 UBD ‘UD} PUB SUO U99MISQ SIGUUNU OM] UDAID)
‘ua1 01 dn sdusnbas

B Ul JogUINU UDAIS B US}B SOWOD JaGUUINU JBYM SMOUY|

‘urede Jano |[e s193(qo ay3 Suipunod

1Je1S 03 SUIPa3U INOYHIM 's123[qo Jo Jaquunu [e10} 43
syuasaudad JUNoD ay3 Ul ABS ASU3 J2QUUNU 1SE| SU} 1BYL SMOUY
'swayl 0z 03 dn ‘(ed>uspuodsadod

9U0-03-2U0) |10} S} SUILLISISP O} PIOM Jaguinu auo jsnf
Ym 102qo yoea sjoge| ‘UoI1d3]|0d B Ul SWSH SUIJUNOD USUYAA

(saeak +g
03 sJeak 7/¢)

SyIUOW +09-Th

110oddns apiroud o1 skbm Jo sajdwbx3y

3npe sy

sJaquinN|

s1ySysiy Suiuipa
PI'Ya aylL

33



DlUgR} SMYS-2MYS JO SUSISIP 3Nu DIgeUy SB YDNS Sauny|nd 4o
A3olueA B Wod) suJdaljed Jo asn oyl moys Jey3 sauniaid 3199)|00)
"JUSUSYIP PUB JB|ILIS 3JB Aoy} MOy pue ‘8ng-Ape| B UO Sjods
SE NS ‘aJNjeuU Ul JO JOOJ B UO S3|1} SB YdNS ‘SpBUI-UBW JSYHD
Wiy} punoJe suJa1ied JUSUaHIp 92130U O} UaJp|Iyd 93eunoduj
"SOUI} [BSW JO Sunod duiudow ‘3ydiu

pue Aep Se 4dNns SWYIAYJ AJlep 03 UOIUSIIE SUJP|IYD MeI(]

. 1SD>D3Iq 2ADY aM UBY] PSSP 193 aM UYL YSDM am U]
‘dn Xbm am 18414, :BUIUIOW BY] Ul Apead U133 Ul MO||0) ABU1
sda1s ay1 Se 4oNns ‘SjuaAd Jo 9dusnbas a|dulis B 9gLIDSSp UBD)
"9[2A2 SNONUIIUOD B MO||0} ABP PUE

431U 1By} 89 ‘BuNOJ JIBYL Ul SUJS1Ied UM JBljILUB) SSUI0DSYG
‘[eJN}BU pUB SpEU

-UBW Y10Q ‘Way} pUNO.e SuJa}1ed JO aUeME 240U SOW0D9g

(s4eak ¢ 03 sueak 7))
syauow 9¢-8|

"pues 243 Ul sjuidiooy Jo ureland sy uo saduis 8-

SpISINO pue 3sNoYy 2y} Ul sudajied pjog yonoy pue 1no Julod
‘uoniadad Yypm sawAyd pue s3Uos 3uls pue 03 U33si]

dop

‘dop> “dpp “seauy Yyonoy ‘spupy 4o ‘saau Yyonol ‘spupy dopd,,
39 ‘salpoq J1y1 Suisn suaaiied ojdwis SUIAjoAUl sOWES Ae|d
‘Aep J1Isyy jo uJdsired ayy ajedipiue o3 pue ‘s3Uly} JO JOPJO
2y} Jo asuas e dojoasp saigeq djay 03 SaUINO. 3NPOJIY|

SMEp Sl 1 Uaym paqg o} 038 Aoy ‘@ouelsul

40} 'sABp JIay} O JOPJO Ue S| 24943 B} N0 SJom 01 suiSag
'suJa1red xo|duwod AjBuisealoul skofus uayy ‘yim

1JB1S O} SjUSWD[D 93.e| Y suisired Joj aoususjeud e smoyg
‘(palaJed aue Aoyl uaym Supuep Jo Supjiem sjdoad jo wyrAyJ
2y} sjo3} Aqe|n| aAHedad B sueay ‘smopeys pue sadeys

$995) suJayyed JUSISHIP AUBW S|93) PUE SJBDY ‘'SIAISSGO)

(saeah 7
Isow|e 01 Y1J1q)
syuow gz-yiig

110ddns apiroud o1 sAbpm Jo sajdwbx3y

3npe Yy

uJaey

s1y31jy3S1y Sujuipa
PI'Ys 3yL

34



‘BuluOSEaU JIPY]L 2GIIDSIP O} WS S pue

suonesijedaua3 pue suondIpaJd Sxeu USUP|IYD UDYM SD1ION|
“JUSWAOW Jo sudaied mau 15933ns pue adeds Jo Ajus|d

Ul AJ9AIERUD SAOW 0} URJP|IYD J0} sdoud pue disnwl 9pIaoUy
[BDIIISWILLAS WYL SS3BW JBYM SSNISIp

PUE S[9POW PUB 3IOMIJB [BILIIBUIWIAS 918D O} UaJp|iyd djoH
"S9I|}4933NG OFUI BulwIOjsURJY SuejidIoed Jo

9242 2y} 8uIpJodad Jo suda3ted Jes| xa|dwod Suidedl 89 ‘wayy
puno.e suJdajied 92130U pue 102]j0d 01 UaJp|Iyd 33eJnodu]
[ua1 313 ‘XIs Unoj ‘om1 — wooJ Y3

ur s8] 3y J|p UN0D 5397, 'SOM] Ul 3UIUNOD SpNPU| ‘suJaijed
Jaquinu asiudodad 01 AYIjIge [Bdn}eU S USJP|IYD UO pling

‘suolesijedaua3 pue

SUOI1D2UUOD [BDIS0] SS3BW PUB SIUSAS JO SUJa}ied s9qlasa(]
2ISNW o

POOW pUB WYIAUJ B4} 0} SJUDUISAOW APOQ JISY} SSUDIR A
AIFPWUWAS JO 3dodU0D Y3 SOSN PUB SPUBISISPUN

'suJo33ed 2quDsap 0} paxpayd, padLis, I SPIOM SIS
'SOPAD 2l [ewWIUR pue suJa}jed USMO|) JO Jed| pajielep

"8'9 ‘aunjeu Ul suselred xa|dwod auow Jo UeME A|SUISBaUdUl S|

(saeaf +g
03 sJaeak /g)

SyIUOW +09-Th

ey

Ul seun3oid pue sadeys 3unind Aq AusWWAs aJojdxe 03 pue
‘WaY} pUNOJe suJied [BOLIISWIWAS 92110U 0} UaJp|iyd djoH
'SWYIAY pue s230U Jo suiaied au3 mojof 03 uaupitd dpy

puUe uo souny ajdudis Aejd 03 SUSUINUISUI [EDISNUL UAMO JNOA S3B|A|
‘SUoe 9AOW UBD UUP|IYD JBYL SYDBJ} /Saul|

Jaguinu asn — Jayjo yoea 0} uonefad Ul pade|d aue Asyp moy
pUE sJ2quinu Jo aduanbas ay3 1noge suoiisanb uaup|iyd Sy
“IX3U S2UI0D JBYM WBY3 jse pue — aJenbs-a)pun
‘2JeNnbs-3|d1d JO BN|g-MO|[2A-pad ‘BN|g-mo||aA-paJ 2Uols
-]Il2Ys ‘auo3s-||ays se yons — sudaijed ajdwis uaup|iyd moyg
'$3109[qO JO ABleA B YHM

Wwiayy @3eaud Jo sudared medp o3 sanjunidoddo usupjiyd SAID)

JUOJUIUW, JO UOIIDR|J2d, SB AUJDWIWAS JO BSPI S} SPUBISISPUN
"SJUSLLINIISUI JUSUSYIP YHM U0 ApOq Jiayy

YHM JaUHa suJsiied punos UMo Jidyy Sxew pUB MO||o) UeD)
'sdegquinu Jo (sousnbas) uJdsiied sy3 puelstspun o3 suidag
"adeys pue unojod uipnpur ‘yeadad

18y} susspred [ensia sjdwis spuaixa pue saidod ‘sayiuap)
S[elU91EW 1 pue $193(q0 Yim suleited seeau)

(saeak § 03 sueak 7)
Syiuow 84-0¢

140ddns apiroad o1 sAbm Jo sajdwbx3y

3npe 3y |

uJailey

s1y31ys8iy Suluipa
PIlYs 3ylL

35



-aden3ue| [euonisod pue sssusueme [elieds dojoasp o1
UaJp|iyd 40} sa1puntdoddo uny a3eaud 0} 9dUBp PUB DISNW 35N
"SUSUIBIUOD 9S3Y3 JO INO pue Ul 5193(qo aoe|d

01 Wy} 93eUN0dUS PUB ‘BSNOY 34} PUNO.E S9XOQ JO SPI| YHM
s1od ‘suoop asop pue uado 03 saipundoddo uaJp|Iyd SAID)
"2UIOY 9y} puUnoJe $3123(qo Jo

SIND-4JO POOM 'S¥20|q [NJJINOJ0D BUISN ‘5193[GO JUSUDYIP YUM
3U135NJ3ISUOD JO $320|q 3uIp|ing 2J0|dXa O} UaJp|Iyd 98eINOdU]
uldio0) s p|iyd & 01 aJedwod

A3y} Moy pue |[ews pue 3ig — spulidpuey Juaiaip aJedwoD)
"JUSWIUOJIAUS paunssald-uou

pue aAiJoddns e ul sajzznd Suiop Joy saiunioddo spirody
"2Jnio1d B S1eaUD 0} Wayy asn pue Jay3a30) sadeys 1no 1nD)
uaylp sadeys sy} moy 1noge

>[e1 pUe (S|EaW SUlINp JO SUSIS D1jjeu] UO ‘8'3) JUSWUOIAUD
SU1 Ul pUB S31}IAIRDE 3UlUNp PaJalunodus sadeys 10 U0
's323[qo AepAUans Jo sA0j Buish Jayile sdad pue

Ae|d

PUE S311IAI}OB ABPAJaAS Y3NnoJdy3 3NO, pue Ul Jo yjeaudapun,
pue do} uo, se yons s3dedUOD YHM JeljILLB) SSWO0DDY
A|[e3uoziioy

40 A|[edI1U9A — MO B Ul PRJSPJO 99 UBD $303(q0 MOy JO a5uas
B 393 01 $YD0|q S9SN PUB J9MO] B 2B 0} 5123(GO SHIBIG
'so|zznd 22a1d 234y} pue OM] UM SUILIBLS ‘S[oyMm a4t

40 1ued swuoy @2a1d yoes adaym ‘sajzznd s|dwis Jay39307 SINg
2215 Aq 8ad B UO SBULlJ JO 195 B SHBIS

'sodeys awlos

(saeak ¢ 03 sueak 7|)

s3uld ‘sadeys yum Aeid o1 uaJpjiyd 4oy saipunidoddo spirouy SWEBU 0} S}JB3IS pue Way) 8unJos Aq sadeys Juasuayip saljijusp| syjuow 9¢-g|

SPNJl /33 pue dpnul 8ig, se yans
‘sadeys pue 5399[qo JUUIP SUIMOYS JaL330} S00q 1B 3007
U930 Yoea Spisul 4o Jo doy uo 3oe3s 0}

sued pue sjod Jo suauieluod pooy dnsed A1duwe uaupiyd aAID ‘sadeys o|dulis Jo s303[qo sjoym

-20eds Ul saAjRsUWaY} dusadxe moys sadaid sjzznd ayy usym sejzznd 14asul sidwis op ue))

03 S3UIYL JUSJ4JIp JO INO PUB OJUI ‘Y3NOJY] ‘PUNOIE USAO 'sJaulelu0d Suikidwie pue 3uljiy skolug

Japun 3Ul08 — 24N}UINS PUNOLIE U0 UO ‘SSX0Q JO INO pue 's309lqo Japun Jo

Ul quIp wiayy Suinie| Ag asuas [erjeds suaJp|iyd a3eJnodu] pUNOJE U2A0 SUIAOW AQ sua|qoJd [erjeds soA|0s pue seuo|dx] (sreak

"M puUl} PIIY2 Y3 13| PUB UOIYSND B Jopun A0} & 2ply
Jo (,0og-e>9ad) Jieyd ® puiyaq 3uiply Aq Joy1a30) sawes Ae|d

"JY3Is JO INO aJe 1By} SUIY] JO} SBUDUBSS PUB 1SIXD [|3S
UBD 3 'M3IA WOJ} USPPIY SI 193[G0 UB UsyMm Jey] SpUBISISpUN

Isow|e 01 Y1J1q)
syuow gz-yiig

110ddns apiroud o1 sAbpm Jo sajdwbx3y

3npe Yy

9oedg pue adeyg

s1y31jy3S1y Sujuipa
PI'Ys 3yL

36



>PNJ} A0} B JO sj@aym ayy 3uiXiy, se yons

‘sAoy sjeldoudde xiy, pue juede Sxe1 01 UsJp|Iyd S3eUnodU]
'sojzznd o1elidoudde-o3e Juauayip SpiAoy

"S93J} pUB S3UIP|ING ‘SJaMOJ4 ‘SpNoJd :sdoopino sadeys ssnasi(]
'seuayds pue suapuljAd ‘sagnd ‘sojdurIdad ‘S9[SUBLIY SB YINS
‘sadeys (- pue sadeys 1e|} Y10q apnjpul Y4sy3a303 03 NoA
Janadaym adeys 1ey3 Joj >oo| pue Aep sy} Joj adeys e asooyD)
"(,.¢2]9p1 aY1 49puUn s doys Aw aw

sspd nof up),)) s123(qo yim pue (, iipyd ayz Jo o) ur pupis
noA up?,,) sAIPOg UMO U1y} YHM SUIpN|aUl ‘SUOIFENIS JUSISHIP
Ul USJp|Iyd Ym spJom [euondadip arelidoudde ayy asn

. SPUDY OM] 2ADY Y10G 9M puD ‘W0110G

aY31 1D 34D 193) pup ‘do1 dY3 I S ‘ppay Jnok Yyonoy 397,

‘APOG UMO JISU} JO SJBME 3JOW SWod2q 0} UaJp|iyd djoH
"MEBJP 0} UaJp|Iyd

Joj saruniJoddo [edipun-uou ‘eruswiiadxae jo Ajus|d spirc.d

UaY319301 1 SSUIYY MOY JO SUBME SDUIOIDY

'sajzznd ojdwis spjing

“JUSWUOUIAUD

JI2y} Ul sadeys (J-€ pue (-7 JO A}SLIBA B JO SJBME SOW0D3g
“U99MIaq, OPISINO, ‘03 IXaU, ‘JUOJ) Ul ‘umop, ‘dn, se

yans spJom Suisn uondaJIp pue uoljisod SAITe[Sd 2gLSSP UeD)
“Buimedp ysnoayy

‘23ewWI APOQ JISY3 SUIPNPUI ‘PlIOM Jisy3 Suipuasaudad sAofug

(saeak § 01 sueak 7)
Syauow 8¢-0¢

140ddns apiroud o1 sAbm Jo sajdwbx3y

3npe 3y |

9oedg pue adeyg

s1y31ysiy Suluipa
PIlYs syL

37



'S9|3UBIIY [|13S 248 ASU} AUm SSnsIp pue (s9|Sue pue sapIs

9ZIS JUSJBYIP YHM S3|3UBLIY S yans) sadeys Jendaudl INO JUIoy
[BUOISUSWIP-33J43} PUE [BUOISUSWIP-OM] JO

Seap! 2U} PUB WSy} INOGE YB3 PUB SMOPEYS SUP|IYD T8 00T
“JUSWIUOUIAUD ABPAJSAS

ay3 Ul sajdwexa 3uisn (,,SapIs 4noj dADY SpUoOwWDIp pup sapis
924y1 3ADY $3J3UDI] ,, IO, SI3UI0D IADY LUOP S[[DG PUD SISUI0D
9ADY S9X0g, ) JUSUDHIP S4B Aoy} Moy pue sadeys ssnasi(]
'sadeys a3ueyd pue SPIAIP ‘DUIGUIOD pPuE SUOLIED

W Jo saxoq A3duwa ‘083] ‘sD0|q UM pling UaJp|iyd 187
A31xo|dwiod

Buiseaudur Jo sojzznd p|ing O3 USUp|IYD 93BJNODUS 0} SNUIUOD
‘looyasaud Uo 322.3s J1dy} Jo S ‘sdeuwl UMO Jioy3 Sxew

01 UaJp|iy> 23eJnodus pue ‘'s3ulyy puly o} sdew ajdwis asn
USJP|IYD 2Jaym sawes Jayjo pue siuny adnseady, asiuesio

'sadeys

Jejn3audl pue Jen3ad JO SaUNnjea) UOWIWOD S} S3SIUS0IaY
‘s[eluoyeW

4O A1214BA B BUISN S|9POW (J-§ PUB (J- SIPNJISUOD pUB SMEU(]
'sajzznd xajdwod Ajduiseaudur se3e|dwon)

"3]3ue1Dad JO 2J4enbs e oxew O3

so|3ueli} om] Uisn ‘aduelsul Joj ‘sadeys usamiaq sdiysuolje|ad
3U1 SE ||oM SB PlJOM ABPAUIDAS 1Y} Ul AJ312UI0S3 S9SIUS00Y
'sadeys JUSUSYIP JO SDIISLISIDBIBYD S} SMOU

pue ‘q-¢ pue (J-7 Y10q ‘sodeys 1sow saUeu pue saiijuap|
"uoIjed0| B pulj 0} sdew ajdwis asn Ued pue SUOI}IRUIP SMO||04

(saeak +g
03 sJeak /¢)

SYIUOW +09-Th

140ddns apiroad o1 sAbm Jo sajdwbx3y

3npe 3y |

9oedg pue adeyg

s1y31ys8iy Suluipa
PIlYs syL

38



.SJeag 234y | 2y} puUe S320|Ip|oD), St

ons ‘sarpuenb pue sazis JuaJaplp asiseydwa O3 SOII0YS 35
'S|Ie} 340YS JO 3UO| Ypm S30p

4o} 3UO0]| SB Y2NS ‘DZIS Ul S9dUJU))Ip UIDIIOU sauwes Ae|d
‘urede Jay3e301 1 9oe|d puE By Ul 1NDSIq

® 3BaUq ‘9joym pue 1ued 20130uU 03 sanuntioddo usupjiyd SAID)

Ud7Ye|, pue

/MOU, SB 2NS ‘DUI} O} Pa1e|2J SPJOM SPUBLSISPUN
‘(o|dwexa Joj Is9|[ewWs 0} 359331

wodj) 3z1s Jo JopJo Ul s3193(go dn >pid ued ‘padse USYAA
/Moys, pue 3uo,

/MOJs, pUB 1SB}, |lews, pue 3Ig, Se YdNns ‘Jusuiainsesw
JO SPUIY| JUSJRHIP QISP 1YL SPJOM SPUBISISPUN
“}INDSIq 9|OyMm 2y}

(saeah ¢ 03 sueak 7))

||e} AePAUSAS OJUI SPIOM JUSWISINSEIW S1edoduodu| UBY} 2JOW S| s2231d 03Ul U3 0. HNDSIF B JBYY SHUIY | syauow 9¢-g|
"PUES JO J31BM UHM
"PUBS JO J21BM sJauIejuod Suikidwe pue uljjiy Aq Ayiuenb sauojdxg
Yim Aeid Aoyi se ||ny pue A3dwie 22130U O} UUp|iyD 23BJnNodUT 'sda3s Ja8U0| soxe} pUB 103[qO |[BWIS B JSAO
" MO|, pue ydiy, se yons spaom ajeludoadde dwin( Jo deis 031 MOY INO SHUIOM Sj[em UBD ASY} 2dUQ
a1 Suisn sswes uidwin( Aejd pue dais moj e Jjo Jo s33lqo AjSuipJodoe dseds Jisyy seSuryd pue
lews Jaro dwin( 01 sus|ppol Joy saiiuniioddo a1ess) S1ySIam JUBUBIIP BARY $13(qO 1USISYIP 1BY] SUJRST (sreak g

'$323(qo JO Aj21ueA
e dseus pue Joj yoead o3 saipiundoddo sidwe saigeq aAID)

323(go ue dn
>pid 03 yorad Jiey} 3snpe ued pue seduelsIp 1oys sadpn|

Isow|e 03 y1.iq)
s{puow zz-yiaig

140ddns apiroad o1 sAbm Jo sajdwbx3y

3npe 3y |

juswaJnses |,

s1y31ys8iy Suluipa
PIlYs 3ylL

39



"SYIUOUI PUB SABP JUSUDHIP IO} SSWEBU

9Y3 SN pUB ‘DI S,PIYD Y} Ul SJUSAS O} Widy3 urdauuod

AQ MO.IOUIOY, PUB ABPJa1SaA, SB 4oNS SUJa} Ulejdx]

"PBAYE 399M 24} 40} sueld ay3 Jo saunidid Suisn uayiadoy

1JeYD o|dulis B 91eauUd pue JY3IU pUB ABP JO SOUIL JUSISYIP 1B
suaddey 1eYm puUe SUIINOJ JBI|IUIB) INOGE USJP|IYD YHM e |
"A2BUNJ2B JOJ INO U SD3YD UDY} PUB — 1SOU D43 SYSIom oym
3] — 3UIYyIBWOS INoge ssangd B axe 1SNl 03 UaJp|IYd 23eJnodUT
"2JB peaJq JO Jeo| ® pue Jedns Jo 3eq

® AABaY Moy Suluedwod Ag 8'a ‘UaJp|IYD Yiim 3ysiam aJojdx3
'sdn> ojul 3nf e wouj pues 4o Jayem dulinod Aq

"8'9 ‘selpiuenb aunseaw 03 uaJp|Iyd Joj saiiunjioddo s1eau)
"(Yr8ua)) sjpuad pue sasjnd ‘((3ydiem) seouefeq ‘(ewi) Jawi-33
UB SB UDNS 9JNSBUI O} UUP|IYD JO} S|OOY JUSIDHIP SPIACIY
"159331q 0} }159|[BWS

WIOJ} MOJ B Ul AJILLIB) JNOA Ul SDOYS D43 93UBIIE JO ‘YUM LIRS
0} puey B 3UISN ‘suaquiawl A|Iuiey Jo 1Ydiay oy aunseaw

‘8’2 'sUoSIIEdUIOD 2XBUI PUB SUIOY B J9L3280) 2UNSEeD|.|

"SUSYIO UBYY J23UO| S5[B} SSIHAILIR SWIOS JBY} SUIBST
Aepua1sak, pue

/MOJIOWIOY, SB UDNS ‘D) 0} SUlFe[od SULIS} SN 0} S1IBIS
"2uedWwod pue 91eWIRSS

‘2JNSBAW O} WaY} |geus o} ‘Suliys jo adaid e Jo sjpuad
‘sua3ul} ‘@jduwexa 4oy} ‘BulINSBaW JO SABM [BULIOJUI SBSN
'$3102[qO JB|IWIS OM] JO S3ZIS D43 Seurdwod Ajoyednddy
Jamols, pue Ja331q, ‘SS9,

foJoul; 1| SWUS} SAIFeIedUWOD S9SN PUB SPUBISISPUN

(saeah 01 suaeak y(7)
syuow 84-0¢

110ddns apiroud o1 sAbpm Jo sajdwbx3y

3npe Yy

jusawaJnses |,

s1y31jy3S1y Sujuipa
PI'Ys 3yL

40



924y} 1sed Jley, pue >P0P0 7|, SB YdNS SULIS}

SWI} 92NPOoJjUl pue ‘spuey 3uo| pue 1J4oys ay3 jo asodund

ay3 ure|dxa ‘spop an3ojeur 22130U O} URJp|IYd 93eJnodu]
"SIUSAS 3UIDUSND3S SA|OAUI JeUY SLIO]S ||} PUE pBaY

,1J23U0| 1004 2UO UO puB}S UBD OYAA, ||| SOWES Ae|d

auwin

JO spoliad 1Joys SulINSESW JO} JWII-339 UB SN ‘SWli} 240U
SOME] JBYM INO SOM OF JaL10UE UM AJAI}IE SUO aJedwlo))
[eq ® MOJY} UBd Asy Jej moy Jo dwnl ued uaJpjiyd

3y Je} MOY 2Jnseau pue so1dWA|(D), UMO JnoA asiue3uO
"SYUSIPaU3UI JUSIDYIP

943 JO 85N NOA UYdNW MOY 24nseall pue Jay1a303 3007
us1y3| sl 1 Ig pod

[[BWS B UBY] 42331q 2 1Y3IW UoOo|[eq paje|jul Ue 39 Jydiom
S} 0} paje|ad A[192JIp J0U S| 193[qo Ue Jo 2zIs ay} ‘a|dwexa 4o}
‘JeY} JOAODSIP O pUB S23NGLIIIE JUSISKIP Usamiaq diysuorne|a.
ay3 adojdxa uaupjiyd djay 03 S21HIAIdE 9sh pue swa|qoid 950y

"} PUNO.J A0OW SPUBY SUO| PUB 1I0YS SU3 FBYY SMOUS| PUB >DO)D

2NnZojeUE UB UO SUSGUINU SU} YHM JeljIule) SU0I3G O} S1IBIS
'SUOSEaS DY} Ul SS3UBYD PUB ‘JUSUSYIP SI PUSYoaMm By} Moy
pUE sAep JO SSUBU 243 SUIPNPUI S99M 3U} JO SUBME SOUIOIDY
/MOJIOWO], Aepo}, ‘Mou, Usie|,

US1lJBa, SB UNs ‘aui} 0} uijejad A30|oullIa) spuelsIapUn
pue spoliad U23Uo| JOAO SBUIINO. JO UBME SBUI0DRY
"2JNSBaW JO SHUN PIBPUB]S JO AJBINGBIOA U} 3sn 01 suiSag
"9WIN[OA pUE 9ZIS '3ZIS

pUE 1ySIam 8'3 ‘saInqliiie usamiaq sdiysuoiejad sasiusodoy

(saeak +g
03 sJeak 7/¢)

SyIUOW +09-Th

140ddns apiroad o1 sAbm Jo sajdwbx3y

3npe 3y |

JuswaJnses |,

s1y31ys8iy Suluipa
PIlYs 3ylL

41



"S3UIPUL} JO SUOIID3||0D JISY}

juasaudad 03 sydeud Jo sweddoioid ojduwis a3eaud 03 uaup|iyd disH
BUUM AlIBS JO SISMJBW ‘SIOGUIAS ‘S3UIMBIP Y3NOL3 ‘s3uUino uo

JO 2UnjeU Ul puly AeW ASY3 SWSY JO Speuy dosy 03 uaup|iyd 28eunodu]
JI3SIS12BUBYD SUO UBY] 2JOW UO Paseq

‘skem pa3yednsiydos auow ul $303(qo 140S 0} UaJp|Iyd 23eJnodu]

'SUOYI0 O SUOIFBAJSSCO pUB SBIPI JIay} Juasadd ueD)

aoInf a3up.o si yulp d14noAp] s Ajwp)

AW,, 32 ‘Sulu2Y1ES UOIBULIONI JIBY] WOJ} SUOISN|DUOD MEJP UBD)
JI3SI912BUBYD SUO UBY] 2JOW UO Paseq $302(qo 1Jos ueD)
;sydeJd, a1eaud 01 pue sdno.d ynoge seapi [edlpeWRYIRW
ssaddxa 0} 53103[q0 pUB S|OQUUAS ‘SyJeW US}HIUM 3UISN S1UBIS

(saeaf +g
01 sJ4edk yg)

SyIuoW +09-T

'SUOI1D9|02 JI2Y} 3q1IISIP

pue aJedwod 03 a3endue| aARdDSSp Yo dojeasp o1 uaupliyd dioH
“J11SI91DBJRYD JSYIOUR JO SN ‘24N1X3) WYSIom

‘9ZIS UNoj02 Aq ‘8’9 ‘YdYewl pue 140S O USJp|IYd 4o} saljdadoud
3UnseUIUOD YHM SWidY JO ABdde SUI}SaUSIUI UB S|GR|IBAR S¥B|L|

“(Y3m 3JB1S 01 pasn aq Ued saxoq

839) Ul SUSPIAIP UM Suauieuod [e1dads Jo syooqdedds Suijeatd

AQ ‘sUOI29]|02 Jiay} asiuedio 03 uaJp|iyd djpy pue a8ednoduj

'SOII0ZDYED JURIRYIP

aJedwod pue aglsap o3 a8endue| ajelidoudde sasn)
"SUIS 3soul

ay3 sey dnoud yaiym 89 ‘suonsenb semsue 01 suosiiedwod
SOBU PUB S9UDTBW ‘SDII0331ED JUDUDYIP OIUI S} S1U0G

(saeaf 4 03 sueak y(7)
Syauow 84-0€

BEThEY (o)

SOXOQ OJUI SAO 140S JO ‘UdJew 11 SSYIOP 4o} SUIbo0| Yay1a80)
so|Id ojul SUIYSEM 1J40S 32 ‘SHSBY SUJOS Ypm djay uaJp|iyd 197
"9ARY S[BUIIUR JUSUYIP

s3a| AuBW MOy BUITUNOD JO ‘UNOJOd pue aJnixa} ‘adeys Sulieduod
PUE S2ABS| 8UI3D9]|0d “3'2 ‘UOI}D3||0d BIEp J0O} saniuniJoddo
SS9|PUS 29U} JO 93RIUBAPE 3B} PUB SJNJRU Ul SWI puadg

‘SdoquIDW AjIwey

J3Y30 U0 Wiayy 03 3Uo[Rq TBy3 SWY JO SOYIOP JISY3 SSIJIIUSP)
"9N|q pUB paJ 'Hos pue pJey

S UDNS ‘SDISIISIDBIRYD BJBYS JBY3 S102[O SOSIUBSUO pUB $199||0D)

'$309[qo Jo suonduNy pue saijdadoud S1eIUSISYIP O} SISUSS |[B SIS

(s4eah ¢ 01 sueaf 7))
syiuow 9¢-8|

"33 pUE >P0s ‘Gn dnse|d 403 Yos
‘Uedaones ‘Uoods uspoom e ‘32 — auojdxa 0} Salgeq U0} XOq aunseay,
B Ul 9SN0OY 34} PUNOJE WO} S193(GO 3jes-Ageq JO UORI3||0D B el

'S9SURS JIoY}
[e 8uisn s323(qo Jo sydiom pue saunixal ‘azis ‘sadeys sadojdxy

(saeal g
1sow|e 03 Y1.1q)
syuow gz-yaig

110ddns apiroad o1 sAbpm Jo sajdwbxy

3npe ay |

uond9||0D) eIeq

s1y31jysSiy Sujuipa]
PI'Ys 3y

42



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 créche 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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