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value is introduced later and the child meets twoand three digit addition and subtraction problems,
the difficulties are compounded. What might be: a simple combination of proceptual ideas for the

more able becomes the coordination of several complex processes for the less able.

but also uses more complex procedures with more possibility of error. When the concept of place
Seventy two children were selected by their teachers in two “typical™ schools to represent the
chronological ages 7+ to 12+, with each school providing three pairs of children in each year to
represent the below average, average, and above average attainers. These children were interviewed
individually for half an hour on at least two separate occasions a week apart, and in each session
were asked to solve between eighteen and twenty arithmetic protlems at various levels of

The less able child thus not only has a weak grasp of known facts as a foundation for knowledge,

Empirical Evidence
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threa plus two is: ome two lhree
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[PROCESY pius [PROCESS

three plas two is;

three plus two is:

74

in time, so that although they may produce the right answer (844 is 9, 10, 11, 12), by the
they reach the ead of the process they may have forgotien the beginning, and so the sum
12 is not available as a new fact.

while, the less able child who sees addition only as a process, is faced with a far more difficult
We have observed that those children who perceive addition as count all or count on, often

proceprual facts may develop great flexibility, where 3+2=5 may be seen cquivalently as
5, 5-3=2, 5-2=3, allowing subtraction o be seen as directly related to addition at the
ptual level, giving a fluent and easy way to develop subtraction facts.

d facis. For instance, faced with 3+2, a child might see 3 as “one more than 2" and might
the double 2+2=4 to derive the fact that 3+2 is “one more”, namely 5. For the proceptual
7 this gives a powerful feedback loop using known facts to derive new known facts.

TTING ON therefore consists of PROCEPT & PROCESS.
/ PROCEPT & PROCEPT arc cmbodied in a KNOWN FACT.

septual known fact should be distin- | [Esewa Feer]
d from arote learned fact by virtue of

ting on” is a more subtle procedure in

the first number (three) is already seen as
¢, and the counting-on process counts on

ove numbers (“four”, “five™).
1 inner structure which may be de-

>sed and recomposed to produce
veakness of unencapsulated process

ing on”. COUNTING ALL therefore may

nceived as the process of “counting all” or
ved s PROCESS & PROCESS.

m of two numbers, say 3+2, is a procept,
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Action can only be in tevms of a reversal of these processes. “Take away™ involves counting

tal set, removing the number to be subtracted and counting the remainder. “Count up™ relies
ing back the number 10 be taken away from the total. All of these involve sophisticated

le-counting procedures which invariably need concrete or imagined props, such as a numoer
n ruler, or assigned parts of the body to support the counting process. The comesponding

it processes prove difficult to carry out if such props are absent.

wunting the subsct to be taken away, then counting up to the total. “Count back” relies on

child whose concept of addition is mainly “count on”, or “count all”, the strategiv. of
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