The principal counting principles
Ian Thompson, Visiting Professor at Northumbria University
A recent government publication, Children Thinking Mathematically (DCSF, 2009: 3) “focuses
on children’s mathematical development, which is explored in the area of learning and
development entitled Problem solving, Reasoning and Numeracy (PSRN) in the Early Years
Foundation Stage (EYFS)”.
Section 4 of this document, entitled ‘Numbers as labels and for counting’, offers suggestions
as to how children develop counting skills. My problem with the naming of this section (which
is identical to that described in the revised framework and EYFS publications) is that by
putting ‘numbers as labels’ first, the document appears to be giving equal, if not superior,
status to this aspect of number, when in fact there is actually no comparison between the
basic idea of the occasional use of numbers to act as labels and the extremely difficult
concepts involved in the complex activity of counting. For example, there is usually no
connection between the number 88 and the number 89 bus – letters or words could be used
just as well as a means of distinguishing between them. Nor do the actual numbers allocated
to specific buses have any connection with the route – although a notable exception to this is
the AD122 bus that passes my house on its way to Hadrian’s Wall!
Within this section of the document we are introduced to the ‘Key concepts in the
development of children’s counting’ – interestingly, however, no reference is made to the
research by Gelman and Gallistel (1978) that first generated these concepts. This article
constitutes a description of these authors’ analysis of counting which appears to have become
an intrinsic part of the accepted thinking in this area.
Gelman and Gallistel’s five counting principles
For Gelman and Gallistel the following five principles govern and define counting:
1. The one-one principle
This involves the assigning of one, and only one, distinct counting word to each of the
items to be counted. To follow this principle, a child has to be able to partition and repartition the collection of objects to be counted into two categories: those that have
been allocated a number name and those that have not. If an item is not assigned a
number name or is assigned more than one number name, the resulting count will be
incorrect.
2. The stable-order principle
To be able to count also means knowing that the list of words used must be in a
repeatable order. This principle calls for the use of a stable list that is at least as long as
the number of items to be counted; if you only know the number names up to ‘six’,
then you obviously are not able to count seven items. So, a child who counts 1, 2, 3 for
one particular collection of three objects and 2, 1, 3 for a different collection cannot be
said to have an understanding of the stable-order principle – although such a child
would appear to have an understanding of the one-one principle. However, a child
who repeatedly counts a three-item collection as 2, 1, 3 does appear to have grasped
the stable-order principle – although, in this case, has not yet learned the conventional
sequence of number names.

3. The cardinal principle
This principle says that, on condition that the one-one and stable-order principles
have been followed, the number name allocated to the final object in a collection
represents the number of items in that collection. To be considered to have grasped
this principle, a child needs to appreciate that the final number name is different from
the earlier ones in that it not only ‘names’ the final object, signalling the end of the
count, but also tells you how many objects have been counted: it indicates what we
call the numerosity of the collection. If a child recounts a collection when asked how
many objects there are, then they have not yet grasped this principle. Until recently, it
was generally assumed that a child understood the cardinal principle if, after counting
a collection and being asked how many objects there were, they immediately
repeated the last number name spoken. However, in 2004 Bermejo et al. showed that
when children were asked to count a collection of five objects starting the count with
the word ‘three’ many gave the answer ‘seven’, i.e. the last number name they had
said. These three principles are considered by Gelman and Gallistel to be the ‘how-tocount’ principles as they specify the way in which children must execute a count. The
remaining two are ‘what-to-count’ principles, as they define what can actually be
counted.
4. The abstraction principle
This states that the preceding principles can be applied to any collection of objects,
whether tangible or not. Obviously, for young children learning to count it is easier if
the objects are tangible and, where possible, moveable, in order to help them to
distinguish the ‘already counted’ from the ‘yet to be counted’ group. To understand
this principle, children need to appreciate that they can count non-physical things
such as sounds, imaginary objects or even the counting words – as is the case when
‘counting on’.
5. The order-irrelevance principle
This principle refers to the knowledge that the order in which items are counted is
irrelevant. It does not really matter whether the counting procedure is carried out from
left to right, from right to left or from somewhere else, so long as every item in the
collection is counted once and only once.
Incidentally, if you have the opportunity to watch the Horizon video Twice five plus the wings of
a bird or the 13-minute NNS video Every child counts (sent to all LAs and ITT institutions in
2001/2) you will see some fascinating examples of children struggling with these counting
principles.
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