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E PREFACE

This work has been prepared with a view to the needs of
Teachers’ Reading Circles and of those who are giving in-
struction or supervising the work in arithmetic in the elemen-

_ tary schools. The effort has been made to free it from the
' more difficult technicalitics of mathematies as far as possible,
. and from that phrascology of the world of pedagogy that
™ renders cducational problems unnecessarily difficolt. It is

% the author’s desire to place before the large body of teachers
<" of arithmetic, rather than the few who are intervsted in the

technicalities of experiment, a brief summary of the develop-
ment of the scicnce and of the reasons [or teaching it; a
statement of the subject matter that may properly be selected
o for school purposes, and the arrangement of this matter in a
% course of study; a consideration of a few of the technical
features of anthmetic ; and a discussion of the work of the
several school years. He feels it quite unnecessary, howover,

ﬁ to repeat at length the simple explanations and devices that
¢! are found in any good textbook, believing that the teacher

will usually find it advantageous in such matters to follow
the book that she is using.

The problem of tcaching arithmetic is not a particularly
complex one. The world demands little of the school, hardly
more than the four operations with integers, very simple [rac-
tions, and decimal fractions to two places ; a small number
of tables of denominate numbers; a few cases in mensura-
tion ; and the ability to find a given per cent of a number,
In America the schools are commonly given eight years in
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v THE TEACHING OF ARITHMETIC

which to accomplish this work, and if they fail it is not for
lack of time, but rather because they do not use this time
wisely. If they introduce unnecessary features, such as obsolete
tables or too elaborate explanations ; if they require business
arithmetic that is beyond the understanding of the children ;
and if they use hard methods of solving problems instead of
simple ones, they cannot expect to bring the pupils to the
standard that the world requires. This seems to be a part of
the difficulty, but not all of it, and it is 1o assist teachers
to find the difficulty, so far as it can be found at present, that
thiz book is writlen.

If the author succeeds in making arithmetic more interest
ing to teacher and pupil, in making it touch more clearly the
vital questions of daily life, in pointing out a line of work
that is free from dangerous cecentricitics, and 1o presenting
a broad view of the subject as opposcd to one in which small
things obstruct the vision, the purposes that he has had in
mind will be realized, It 15 with this hope that he submits
this little work to his colleagues in the teaching profession.

DAVID EUGENE SMITH
TeatHERS CoLLECE

CoLustara UsiveErsrTy
MNew Yomrx Crry
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THE TEACHING OF ARITHMETIC

CHAFTER [
THE HISTORY OF ARITHMETIC

Of all the sciences, of all the subjects generally taught in
the commeon schools, arithmetic is by far the oldest. Long
before man had found for himself an alphabet, long before
he first made rude ideographs upon wood or stone, he counted,
he kept his tallics upon notched sticks, and he computed in
some simple way by his fingers or by pebbles on the ground,
He did not always count by tens, as in our decimal system ;
indeed, this was a rather late device, and one suggested by
his digits. At first he was quite content to count to two, and
generations later to three, and then to four. Then he re-
peated his threes and had what we call a scale of three, and
then, as time wenl on, he used a scale of four, and then a
scale of five. In mcasurements he often used the scale of
twelve, becausc he found that twelve is divisible by more
factors than ten, and particularly by two and three and four;
but by the time he was ready to write his numbers the con-
vemence of finger reckoning had become so generally recog-
nized that ten was practically the universal radix, Nevertheless,
there remain in our language and customs numerous relics
of the duodecimal (scale of twelve) idea, such as the number
of inches in a foot, of ounces in a troy pound, and of pence
in a shilling, all influenced by the Roman inclination to make

much use of twelve in practical computation.
1



2 THE TEACHING OF ARITHMETIC

The writing of numbers has undergone even more change
than the number names. Not only was there usually a nota-
tion for each written language in ancient times, but some lan-
guages had several sets of numerals, as is seen in the three
standard systems of Egypt, the two of Greece, and the some-
what varied forms in use in Rome. The Koman supremacy
gave the numerals of these people great influence in Europe,
and they were practically in universal use in the West until the
close of the Middle Ages. The Romans themselves had no defi-
nite standard for therw numerals. Whereas we write I'V [or four,
IX for nine, and XL for forty, they usually wrote ITTT, VIIII,
and XX XX, Occasionally they wrote ITXX for eighteen, and
they would have wrilten the vear 1914 as MDCCCCXIIIT
rather than MCMXIV. Soon aflter books began to be printed
a slight clfort was made to wse Roman numerals in fractions,
as in the following facsimile from a German work of 1514 :

I Dieffefigquriff vi bedeiit ain fiertel von aine
I ‘gnngmm[ﬁ mag wan auch ain {ﬂnfﬁ:nﬂ/
fechftal)ain fsbentail oder swat fechffai :cifub alle
anber britd) befchreiben/2Als %I T,'-I I";'-T I‘” 2Cs

VI Difi fein Seds achtail/das fein fechetail bey
VI t‘;in gang machen. il
IX Dif Sigur besatat ann nevont avilffead das feyn
XI Ix'miﬁn- }{I-ngt’::t gans mndl;?mfﬁﬂ fe

XX Dif Sigor benaichet/swennigh ainunbreys
XXX Tigt tail /oas fein pwennigk tail SDer aines
unbreiffigk ain gansmachen ¢
JIc Dif fein nroaibunbdert tailber Sierhuns
THICLX  dertond e @Bfﬁ ain gann nmb;rgn

Frou Kiuel's ARITUMETIC oF 1514
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