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Every Child Counts is a programme of
interventions in mathematics, currently in
the pilot stage. Ahead of its national roll-
out in September, Mike Askew, director of
BEAM Education, looks at what really needs to be
done to help children get to grips with maths...

ver the years, working with

teachers and pupils, we have

gained a real insight into the
best way to help children master the
numeracy skills they need to succeed
at secondary school.
Two buses, three bicydes and four
cars went past the school gate.
How many wheels went by?
| met Tom and Sam a few years ago
when they were both in Year 3.1 had
pased this problem orally for them to
work on and was interested in how
they set about finding the answer
After we agreed that there would be
six wheels on each bus both boys were
clear that there would be 12 + 6 + 16
wheels. Their strategies for finding the
total differed markedly Sam, after a
few moments’ silent thought,
announced that there would be 34
wheels Asked to explain his method,
he replied “Well theres 12, and the 10
from there [pointing to the 16] makes

22 Theres another 6 left ffrom the 16],
so that's 28 Two from there [the 6]
makes 30 and there's 4 left [from the 6]
s0 that's 34" Tom, in contrast, sad, 12,
counted on’ sa to 18, using his fingers
keep track of the counting, got to 18
and counted on another 12, agreeing
that it would be 34 wheels

These two approaches 1o Cakulating
ilustrate the differences between children
followang a procedure, or thinking and
working strategically in mathematics Tom
only used one procedure. ‘counting on’ in
ones. It worked, it got him the nght
answer, but it's not effective or efficent
And, importantly, it's not likely to have
provided him with the basss of long-term
success Sam, however, dsplayed an
effectve and effioent aporoach. Look at
the number of strategic choices he made
and skilis he needed to be fluent in to
carmy ths cut. He looked at the numbers
involved, choosng to deal with the 12
and 16 first He partitioned the 16 into 10
and 6 in order to use a fluent skl -
adding 10. Adding the 6 5 easy - he
knows his number bonds to ten. Sx more
10 add, but 115 easer to add 2 to make 30
~ fluency in knowing the complements to
10. Adding a sngle digit 1o a multiple of
ten 15 an easy romp home. In short, Sam
used a sophisticated blend of known and
derived number facts

The problems

with counting on

Research shows that these two aspects
of mental mathematics - known facts
and derived facts - are complementary.
Higher-attaining pupis are able to use
known number facts to figure out other
number facts (Gray, 1991; Steffe, 1983)
The evidence suggests that those who
can make these links between known
and deduced number facts make good
progress, because the known and
derived support each other. Eventually,
some of the number facts the child has
been deducing become “known’
number facts (a child who figures out
that 5 + 6 = 11 from the known fact of
5+ 5= 10 eventually comes to know the
former as well). As a child's range of
known number facts expands, the
range of strategies available for denving
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new facts expands as well

On the other hand, children can get
to the end of primary school and still refy
on counting on procedures. This s one of
the reasons that the national numeracy
strategy initially advocated delaying the
introduction of standard algorthms. The
beauty of standard algorithms is that you
only have to work with single dugits. The
danger i that children can appear to be
confident n working with large numbers
but they are actually only dealing with
smgle dhgits and usiNg counting on
procedures. They haven't developed the
sort of number sense that Sam displayed

All this points to the importance of
payng careful attention to the strategies
children are using. Children who are
relying on counting on strategies
beyond their usefulness (even the Sam’s
of this world will have gone through a
period of using counting on) are,
mathematically, at nsk. While some
children seem to move spontaneously
away from counting procedures, some
do not. After all, from the childs
perspective, counting on ‘ain’t broke’ -
it's 3 tried and tested method, it gets the
right answer and, followed properly, it's
accurate. It’s these children who need
intervention around the end of KS1

Effective intervention
To be effectve any intervention
programme must address four aspects:

B Detatled diagnostic assessment

W Supporting the move from the
practical to the mental

® Developing strategies through
connecting to what children
already know

W Applying knowledge to problems

Detailed diagnostic
assessment

Detailed diagnostic assessment of all
pupik entering any programme is
essential so that the intervention can be
personalised. Children are not uniform
in the difficulties they experience and
intervention needs to recognise this.
Diagnostic assessment needs to identify
what children can do, so that the
mathematics worked on can be
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developed out of and connected to
existing knowledge

Supporting the move from
the practical to the mental
Many children who find mathematics
difficut fail to make the transiton from
treating the subject as a practical activity
to being able to work mentally Traditional
models of the curnculum often do not
challenge these perceptions of
mathematics as a practical actty. moving
from number bonds to 20 to bonds to 30
s not a sufficently large step-change to
challenge learners to reorgansse thex
thinking and strategies. Helping children
appreciate that knowing 3 + 3 =6 alko
provides the solution to 300 + 300 or
3000 + 3000 helps them construct
mental mathematical obsects. It is also
empowering for the learner who may
have been restncted to working only with
single digrts in the belief that these need
to be ‘mastered’ before they can move on
to larger numbers.

Practical matenals do play an
important role in helping children
develop knowledge and understanding
but teachers need to be aware of
strategies for helping learners move into
the realm of the mental: this does not
happen spontaneously for all children

While new technology, especially
nteractive white boards, doubtiess has
much to offer teaching, 1t should not be
introduced at the cost of regarding
‘low-tech’ equipment as antiquated

Connecting to what
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