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must be specially well fitted for one kind of work, and for no other 
as  well. 

Tha t  would stem to  settle the  question, hut  it does ~o only a p  
parently. The child is a +*sof t  and yielding being." Piant-like, 
h e  accommor!ates himself to  influences which play upon him. 
His  aptitudes grow exullerantly on the  one side. and become 
crippled on the  other, aq friendls. or ho-tile influances prevail. -4 
symn~etrically shaped plant will become twisted and distorted if 
placed against a wall. I t  d e p c ~ ~ d u  upon t:ie treatment of the 
gardener, ~ v l ~ e t l ~ e r  a tree xvill spent1 its energy in ~!roducing leaves 
or fruit .  r l  boy six years olcl may  have a ta ler~t  for art ,  his sense 
of form and color niay be \-pry pronounceti; yet after fi7-e years 
he  nlay be found to have apl~arenlly lost that  faculty. and Oevel- 
oped in a d i rec t~on \\-hich makes the  ohserver prophesy tha t  the  
boy will bero~ne a great lawjer .  And. again. after some years 
he  may be found to have tleveloped great skill in manual  occnpa- 
tion, ha r ing  aprarently pressed into the bacliglound his liking of 
art  and lilrrature. 

These a r e  no hjpotheticwl cases. Every observant educator 
will h a ~ - e  collie to the conclusion ere this, tha t  it is utterly un- 
fruitful and pcrilous to fore ordain a pupil's future. This lleing 
t h e  case, it seems to me  wise to follon- the advice of eminent men ;  
to wit. develop I~a~,moniou?ly  ali the  talents tha t  manifest them- 
selves in t he  child, and leave the cl~oice of occupation or calling 
to  t he  dercloped and ripe jutlgmcnt of t he  i ou th .  Do not rnahe 
this choice irrcvccahle. Give every one the  greatest possilrle 
freedom for changing his profession. or occupation, or calling (or 
give it \vl~atex.er narue you will). if he  cotncs to  the conclusion 
tha t  lie missed i t  in his first choice. A h u n ~ a nbeing who has liad 
the  chance and manifold opportunities for testing hit, natural  
gifts, and is pernlitted to  exert himself in many directions, will 
certainly find his natural  calling. and achieve great success. Let 
there be no  arbitrary rules, no guild ~egula t ions .  hut let us  main- 
tain that  1illt.rty of action wliicl~ 11aa made this nation what i t  is. 
the  greatest, nol~lest ,  most talentecl. most energetic, no st SUC-
cessful, and therefcre happie$t, nation on the  face of the earth. 

E u n o ~ ~ a s swho ha\-e resided in Incl ia have frequently expressed 
astonishment at  tlie rapidity wit!] w l~ icharithmetical calculations 
are  mentally made by very small Indian boys. Some account, 
therefore, of t he  Indian method of teaching arithmetic, n.11ich is 
beliered to be superior to the English n~e t l~ods ,  is given by Fred-
eric Pincott, M.R.A.S., in the April nuillher of Knozcledge, and 
will probably he interesting to our  readors. 

The arithmetical system of Europe was  revolutionized by India 

20," " 2 and 20." u p  to '' minus 30," " 30," " 1 and 30," and s(u 
on. This method of nomenclature goes back to remote antiquity, 
for t l ~ c  0111 Sanscrit language presents tlie same peculiarity.' The 
object of thip nomenclature is to  facilitate computation ; for, i n  
reckoning, tlie mind has to deal with the ex en tens, the  simples& 
of all figures to niu1til)ly. Thus the question, " 9 times 19," is  
not a s in~ple  one to  an English child ; but t he  Indian I~oy would 
be asked, $ - 9 minus-t~ventir-s." I n  a n  instant he knows t h a t  he 
has only to  deduct 9 minus quzmiities from 9 twenties. antl the. 
answer l i l  conlev hefore the Eugiish boy has fully realized the. 
question. The for~nidalrle ciitficulty of the 9 is thus coml:letelp 
got rid of by a mere inlprovement irl no~i~encla ture .  

Ariother advantage that the Indian hby has is the  use of short, 
m o s t l ~  ~r~onoapllal)ir, for e i t r y  a ~ c e n t  in the  decilnal scale; t e ~ n l s  
thos such I ~ ~ m b e r i n g  expressions as  '' orje l~unclred thousand " are  
unlino\vn to  him, the simple word ldlih conveying the idea fully 
to his mind. So, alio. " one thousand millions" is arb : onea '  

hundred tlionsantl millions" is kknrb ; antl so on. Tlie atlx an -  
tages of this terseness 111ust he a t  once apparerlt. 

It is. hon.ever, with respect to f~act ional  numbers that  the  arl- 
vantage of the  Intlian system of nomenclature b e c o m ~ s  most con- 
spicuous, \vhen once untlers!oo I. They employ a large nrrniber 
of terms, n l ~ i c h  are p i \en  belo\\-.? 

These terms are prfflfirrtl when used in combination with \\-hole, 
numbers, the object k i n g  to present the special modification to .  
the mind before the numlwr itself is named. Complicated a s  th is  
nomenclature appears : ~ t  first sight, its difficulties disappear when 
brougllt t o  t he  test of practice. It is the outcome of centuries of 
practical experience, n i ~ d  the t l~ouglltful  application of means to> 
a n  end. It will be sufficient to illustrate the u i e  of these words,. 
and the extraordinary arithmetical facilities they afford, if t h e  
use of ptrli?te is e x l , l a i r ~ ~ d ,  lleing the fraction:tha t  is, 2, that 
wlricll the English clriltl has n ~ o s t  trouble with. The Indian hog 
knows no such esprcsrion as < 'ttvo and three-quarters ; " in fact,. 
tlie tern1 .L three-qual.ters" in cornt~inaiion wit11 TT-liole numbers 
has no  t~xistence in hi> languape. IIis tracher resoits to the s ame  
(let ice as has I~een rxp la in~ t l  when speaking of the figure 9 : he 
empIo> s a tern1 \vliic~lr implies '' minus." By this process 2% he-
comespccro,e t in .  tha t  i-, . *mintis 3," or " a quarter less 3 : "  and 
in the  ualne \Yay 3%is ~ ) C ~ Z ~ I Z C  that  i ~ ,  nlinud 4 ;"  and so on.~ l l h r ,  " 

Precisely the snine plan is a(1opted with reference to the term 
strzch. ti liich inil)l~es '*one-c~uartermore :" illus 3a is sc~zc.6t i n  c 
" plus 3 :" 4%is s a u 4  clihr =" plus -1;' etc. I t  will now he seen 
tha t  the 7, /tole n ~ ~ m l - e ~ c  forrir c e n t ~ e s  of tr~li lets,  11av1ng a minus 

rrlodificat~cnon o i ~ e  51dc~.and a plus nirdit icat~on on the other. 

T h ~ s  ~ ~ e c u l ~ a r  n ill he c lear1  aj~prel-ended 111 the  
ilonlenclature 

follor~iilg ar rangrmrnt  .-


8 t in  :i- -1 rhhr  pinch 5:! a 
sarrb-tin +:3 \ - l > i  sarrh-ch8r ----I 5h sar rb-pbch -C5 6 

2% pauulie t i n  -:i1 ::% paune-cii.'~r-. !% 11,:~une-pBnch-5 )
~ v h e n  the  so-callrd Arabic figures which we tlaily use were bor- 
rowed by Arab traders to the I I a l a l~a r  coast, anti by them intro- 
duced into Europe. I t  mas Indian intelligence which devised the 
method of changing the  values of the  numeral s y ~ i ~ h o l s  according 
t o  their  poeitiona. This ingenious conception rapidly super,zedrd 

In n~u l t i l~ ly ing  thebe fraction?. tlrel.efore. tlie Indian hoy has t o  
deal m-it11 only the l~ i inus  a i~ t l  plus cli~n~;tities. A simple instance 
\\.ill illnstrate this. " 5 tirnfs 9!)$" \vollld he a puzzle to an  Eng- 

t he  older methods, and gave enormously increased facility to 
arithilietical computations as comp:ired \viih the Greek acd 
Roman and the  older Arabic methods. 

I n  order to explain the present Indian sys ten~ of aritlimetic. it 

lish cllilll. trot11 cn :icc,nu~lt of its lurnllering ~ ~ l l r a s ~ o l o g y ,  anil  tlie 
defective al.itlimetic:ll 1jroc.ei.p Ire is tarlgl~t to t m ~ p l o - .  The Iriilian 
boy TI-ould be aslitd. '. ,?ht ~?nlc~ie-sccic wc~rds meaning ? "-three 
* 'Pert>ii nlinus-huritlrt rli :'" Tlie very form of the cjuestion tells 
hinl tha t  Ire has on\>- to tledtict 7 t~uar ters  from 700: and hr  in-is necessary t o  premise tha t  the  Ai?zdlies, or school masters^ em-

ploy a number of terins ur~linown to English tearhers. T h e ~ e  
terms have been invented for the 11urpose of facilitating calcula- 
tion, and the astonishing ~ . t sn l t s  acl~ievetl cannot he unclcretood 
without co~nprehending the tc.rnrs ernp!oyetl. The  strange1iei;s of 
t he  names of the  figures and fractions arrests the attelltion of 
every student of Hindi. Few attempt to  rr?aster tlie fmctions: 
and there are  some m-110. after 111:111y years' residence in Inclia, 
cannot repeat even the nuinhers from one to a huntlred. 

Indians use uionosyl1:tbles similar t o  ours, from 1 to I 0  : but 
f rom that  point the  words are huilt on the  111oile1 of .-1 and 10," 
" 2 and 10," " 3 and 10," etc. , '  ul)  to  '. 8 and 10 :" hut t he  word 
for  19 nlenns " ~ n i n u s20." After 20 t he  ~ a m emethoti is c ~ n -
tinued ; ' '  21 " being i:nl)ossihle, i he  form is iurarial~1)- ' &  1 ancl 

1 This is  also the  original meaning of the  English~vords "eleven." "trvelve." 
etc.. up  t o  "nineteen." 

stantly answers 698;. E;tjllal facility is found \\.it11 any similar 
question. x11c.11 a- *.5tin:('> 149 ? "  The Indian hog is asked. - c28nch  
paune-pand~ali? "  i . t , . .  .. 5 ~ninus-filteerjsi" As the words are  
utteretl, Ire lrno~\-s t11;it lie l ~ a s  OII I J  to deduct 5 quarters froni 5 

fifterns : and JIF.  an&\\PI.? at  once. ' *  Paune chau-hattrah." i.e., 
" a q11artc.r l c ~ i ; %four an(]-selenty " ( 7 : ! $ ) .  

So n iuc i~  for the nrac11iner.y \I it11 nliicll tht. Indian boy works. 
Tlie triore it it! ~ ~ l i d t ~ ~ ~ s t o t ~ ( l ,  it \\.ill lrr al~preciatecl. I t  is  tlie ~lic~rc. 
unc1oul)tcdly strange to our. !)rc.c~;i~ceptioi~r: it ~ ~ o u l c l  abut be 

1 111 tile ancient 1;ingu:igt. rl~rrrrr-as'a1i.o tin (optional form in confor~ni t r  with 
t h e  English method. 

1 P&.o= % : :dl1 = % : :lia~in: : paune -- -% (% l e s s t h n n a n y n n n ? l ~ e rt o  
which i t  i s  prefixed,: sawb = 1% (W Illore than  an? n:lmher t o  whicil it 1<;1rc- 
f ixed):  s k r l ~ e  = - ($5n>orr  illan an;\. rinrnher t o  which i t  i s  prefixed 1: derh 
= 1% ( a  m~rrlbcr half i tsrlf  I :  = 1%: ar11b.i = 2% ( i~viceand a half- p a r r a ~ ~ n ? ~  
times any number): hiu11h:r = ;%: dhaunch; = 456: 11ahiinchh= 5%. 
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real blessiuq to our country if corresponding suitable terms were 
invented, and this admirable system were introduced into all our 
schoole . 

Some Europeans have sought to account for the surplising re- 
sults attained by Indian children, bx attributing them to special 
mental development due to ages of oral construction. It  is per- 
fectly true that Indians rely more on their memories than on 
artificial reminders, and no one can come into contact with the 
people n.ithout being struck by their capacitj for remembering. 
I t  is well known that many of the ablest men the country has 
produced could nrither read nor write ; but they hardly n~issed 
those accomplishments for their minds were frequently stored 
with more information which was mole ready to their command, 
than that possessed by the major~ty of boolr-students. I t  is well 
known that Ranjit S~ngll  cou1,d neither read nor write, but he 
knew all that rvas going on in every part of a kingdorri as large 
as France. IIe nab an able financie~, and knew at all times 
accurat~ly the contents of all his treasuries, the capacities of his 
large and varied prorinces, the natures of all tenures. the relati\e 
power ol hisneighbors, the strength and weakness of the English. 
and mas in all respects a. first-class administrator. We commit 
the mistake of thinking that the means to knowledge is Bno\vl- 
edge itself. This incluces us to give all the honor and prlzes to 
reading and ~ v l i t ~ n g ,  us despise people, whatever and leads to 
their real attainments may be, who har e not acquired the Imac.lr 
of putting their information on paper. I t  ought to tnodlfy our 
opinion on this point to reflect that the architectural triull~phs of 
India were nearly all built by men who could neither read nor 
write. Another illustration of dependence upon memory Instead 
of paper can be found In the Indian druggist, who wlll have hun- 
dreds of jars, one above another, from floor to ce~ling, not one of 
them nrarked by label or ticket, yet he never hesitates in placing 
his hand on the light vessel whenerer a drug is required. The 
same, to us, phenomenal poFver of memory is shown by the ordi- 
nary washermen, who go round to houses with their donkeys, 
and collect the clothes, some from one house, some from another. 
Tbese they convey to the river and wash, and, in returning with 
the huge pile, never fail to deliver each particular article to its 
rightful owaer. 

The Indian boy's first task is nece~sarily to conlmlt to memory 
the names of the figures from 1 to 100. He is next taught that 
there are nineteen places for figures, and their names. These 
correspond to our units, tens, hundreds, etc.; but the monosyllabic 
curtness in the names of the higher numbers is his distlnct ad- 
vantage. 

What we call the multipllcation table then begins. In  England 
the multiplier remains constant, and the multiplicand changes: 
thus children repeat, :'t\vice one, two; twice two, four; twice 
three, six:" etc. In lnJia the boy is taught to say, " one two, 
two; two twos, four; three twos, six; " etc.; his multiplier chan- 
ging, while the multiplicand remains fixed. Another peculiarity 
is this: he begins at  1, not a t  2;  and this furnishes him with a 
series of most useful collective nunrbers. Here, again, thc Eng- 
lish language lacks ternrs to translate the first table, but an idea 
may be gained from the following attempt: one unity, one; one 
couplet, two; one triplet, three; one quadrat, four; one pentad, 
five: etc. 

These names for aggregates, as distinguished from mere nu- 
merals, are of much value to the boy in the subsequent prccessep, 
and give him another distinct advantage. 

In learning these tabled the boy is not carried beyond 10; that 
i's, he goes no further than "two tens, twenty,'! "three tens, 
thirty," etc.; but to make up for that forbearance he is carried on 
in this process of multipljing figure by figure not only to 12, or 
up to 20, but he goes on through the thirties. and dces not make 
his first halt until he gets to "ten forties, four hundred." In 
achieving this result sonrething mole than mere memory is 
brought into play. for he is taught to assist his memory by refer- 
ence from one tablc to another; thus the first half of the six table 
is contained in the three table, etc. 

A short supplementary tahle is next taught, heginning at  11 x 
11 to 20 x I t ,  and then proceeding to 11 x 18 to 20 x 12, and 
so on up to 20 x 20. This method reduces considerably the tax 

on the memorx; for one-half of the table is obviously the same aa 
the other half, and therefore only half calls for special effort. 

The boy has now committed to menlorp the multiplication of 
every figure from 1 X 1to 20 X 20, and in addition he knows 
the ri~ult~plication every figme up to 40 by the "digits."of ten 
I t  will be observed that both tables end at  400 (10 x 40 and 20 X 
20); in fact 4 is the most important factor in I I ~ n d u  arithmetic, 
all fjgures and fractions being built upon multiples and fractions 
or it. 

At this point, instead of practising on imaginary sums in the 
hope of learning arithmetic en~pirically, the Indian lad immedi- 
ately proceeds to tables of fractions. the first being the multipli- 
cation of e \ery figure from 1 to 100 by $. Here, a g a h ,  twould 
be the last fraction we should attempt; but in India it  is the first, 
and, by the superior system of no~nenclature there in use, it  is a 
very easy affair. The boy, knowing the multiplication of t h e  
-hole numbers, is taught to deduct the half of the half (d),  and 
the thing is done. Memory is assisted by observing that every 
multiple of 4 is a whole number, and that the number below it 
will alwaje be a sawti of the next lower figure, and the number 
ahn\e it always a paulze of the next higher figure. Thus in, 
answer to the question 4 x 36, the Indian boy says mentally, 18, 
9, 27; he also knows that 36 is the ninth multiple of 4, and by im- 
mediately dcductiug 9 can get iris 27 that way also. Knowing, 
also, that 86 is a multiple of a 4 yielding 27, he knows Lhat 35 will 
yield S U W ~ ~ch7tabBis (262), and that 37 mill yield patine ut7iR,&s 
(-28=27$). In this way three-fourths of the table is a matter of 
logical necessity, resting on the elementary table prev~ously 
acquired. 

In the next table the boy is taught to multiply every figure 
from 1 to 100 by 1). This, of cauise, is precisely the reverse of 
the last: the 4 is ascertained and added, instead of being deducted. 
Here, again, the multiples of 4 are whole numbers; but the fig- 
ures preceding result this time in a puli~ze,and those next fol-
lowing in a sazc6. This table also costs but little effort when 
thus taught. 

The next table teaches the boy to multiply from I to 100 by 11, 
and of course means simply adding half the rnultiplier to the tig- 
ule itself 

The next step, multiplying from 1 to 100 by I$, is achiered by 
simply adding three-quarters of the nlultipl~er to the multiplier 
itself. The ' . three-q~larter~" has been already acquired by tahle 
the boy, and he has therefore only to add any given multiplier to  
it. Thus, if asked, '*\17hat is 27 times I%?"he knows that 27 
paunes are 20t: he has thetefore only to acid this to the Z7 itself 
to get 472 as the instant answer. 

The boy is next exercised in multiplying 1 to 100 by 2+, and he 
is taught to do this by adding half the multiplier to the " twice-
times " table. 

Then follocv similar tables multipljing by 34, 44, and 54; and 
the results are a r r ~ r e d  at  instantaneously by adding to the "three- 
times," "four-times," and "five-times ' tables half the multiplier 
in every case. 

In  all these tables the lapiclity and simplicity is in great part 
due to the terms employed. The boy is not asked to "multiply 
se~enteen by three and a half," or "What is three and a half 
t ~ m e s  seventeen?" or puzzled by any other form of clumsy ver- 
bosity. The terms he uses allow him to be asked .'sattrah 
hdnthe" ("seventeen three-and a-halfs"). His elementary table 
has taught him Lhat i 7  x 3 = 51, and he lrnoms that he has only 
to add half 17 to that, and the sum is done. 

The final task of the Indian boj is a money table, which deals 
with a coinage m~hich may be thus summarized: 16 dilnz~i= 1 
tctka"; 16 take = 1 &n&;16 &ne = I riip8. 

There is a small coln called dtinz, three of which make 1 da?~~?*i;  
and therefore 48 make 1 tulc6, and 96 = tinti, 4' being still the 
unit. The table imparts a familiarity rn combining these coins 
together. 

This completes an Indian bop's most elementary course of anth-  
metic; and a little reflection on the great facility for computation 
wh~cll Indian chlldren show, and the eitnpllcity ot the nieans by 
which it is effected, ought to make us rather ashamed t,han boast- 
ful of our own defective method^. 


