
TITE TEACHINGO0F NIYMBER AS RATIO.

head or the two ears on his head is the number olie; but
ordinary infants do not have t he shadov of Snech al' idea;
and yet the four-year old infant knows he lias two eyes and
two ears as certainly as the philosopher.

4. The theory that every number is a ratio excludes al
concrete numbers. Every ratio is a quotient and every
quotient is abstract, and hence every ratio is necessarily
an abstract number. Take, for example, the concrete num-
ber 5 iuches. It is clear that 5 juches is not a ratio, nor i
the Il5 " in the expression "15 inches" a ratio. It is true that
5 times 1 inch = 5 iuches, and that the 1'5 " iii the Jirst
member of the equation (5 times 1 inch) may be considered
a ratio; but the irst memaber of the equation expresses a
process, and the second mnember (5 inches> is the resultîng
number, and this is not a ratio, but a collection of concrete
units. No theorv of number that excludes concrete numbers
can be a irue working theory for prirnary instruction in
arithmetic. Concrete iiuibers havie a large place in the
child's experience, and they should have the first and the
chief place in number instruction. It may be added that
a concrete unit is not necessarily an object that can be
seen or touched, or even imaged. It niay be a period of
time, the duration of silence, a power of the mind, ail idea
or thouglit, a feelinge or a wish. Nor do aIl concrete
nuxnbers have a unit that is definite in consciousness.
The unit is often as vague aud indefinite as the number
w%%hich it. measures.

The above facts clearly show, as it seems to, me, that the
theory that ail numbers are necessarily ratios is philoso-
phically erroneous. If this conclusion be true, it follows
that the basingr of primary instruction in numbers on this
theory is an error in pedagogyi. The child's ideas of num-
ber do not involve the idea of ratio, and niothingS can be
grained by forcing the idea of ratio into, early numaber pro-
cesses. Further, since the ideas of numbers as collections
of ones are acquired before the idea of product, and the idea
of product before the idea of quotient; it seems to follow
as a sound pedagogical principle that factor and ratio ideas
and processes should, be taught afler the child lias clear
ideas of prixnary numbers and somne skill in numbering
objects, if not iii combining and separating numbers. This
early instruction in number should itot deal too exclusively


