
THIE JOURNAL 0Ft EDUCOATION.

Afa,! Oh!-
1. An Interjection.
2. Rcflectavc,-.xpresinga feeling confincd to the mind ol the speaker.

1. An Interjection.
2. Irnporativ,-cxpressing a commrand, or wish with reference to

tiometlucg spart fron thte speaker.

N UIJBE R.

A COURSE OF LF.SIJON8 PRIARATOItY TO TUE U8X 0F A TEXT-
BOO0K ON ARITIIMEFTIC.

IV.
SECOND STEP.

NOTATION.

Pl ITERTO the several nuinbers have beon -ejiresented te the
il yo solcly b>' objeets or strokes; the expression cf the higlier

numbers by theso menus ivill already have bocoîne inconvenient.
The pupil must nowvbe intreduccd tu tho icoroshuiple and practical
înetlîod afforded by the Arabie' nuimerais.

Objec.-1. To mnalc evident the need of somoe brief and rondy-
method of'cxprcssing tho vaine cf mnberrs in writing; to, teach the
foi-m andi power cf the ten nunicrie signs, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0.

2. T.o inake tie cltildren faiiliar îvitli thie eaning cfthe iwords
more aud Zess,t witi thie algubraic sigus + and -, as respeetivcly
expressive cf thie operations cf addition and subti-action; and aise
witli the sige as expressive cf e9uality or resuit.

P!an.-Tiis, as it rveards ctrrying eut thec fi-st objeet, will bo
gathered frein the followyicg suggestions te the teacher:

1. In erder to illustrate the ueed for the use cf figures ini ex-
pressieng tu the eye thie value cf nuinbers, ]et the cliildronvsuppcse
a case in wliich it is requircd te, statu soiei ligli nuinher in writing;
as, for instance, the age of an old min. Tiiey xvill nt oce sec tliat
thie doing ths hy mntu of strokcs would occup3' se inuch tine sud
space ns te bo niost incenvcnicnt, and tliat te aveid tliis inust lio
muost desireus. Various illustrations will suiggot tliernclves,

Whee the perception of the ivant lias bCen awakcued, thîe
t cacher nmay ceemniicate the nuitierie value cf the. severai nunie-
rai cliaracters by mnens cf qroups cf strokces, caei group having
ivritten over it the figure wlîuch bas been adelited as its unvaryiug
syînboi; tlius:

1 2 3 4

TWis sliould bie carried as far as theu nuniber ,ine-
*'uhen these groupA of strokes and tîteir representative figures

have been tlîorcughly scrutiuuized, the chljdren should be led cn te
apply thei for tlieiselves The teaicher nus>' write any, oe of the
figures ou the siate, ud require a cliild te, place against it the numu-
ber cf strokes or uniits it represents, whule the other childi-en cf tie
class determine wlîether tlîis i5 correctly done. To var>' the exci-
cise, the teaclier mn' cinke any defleite number of strokes, net ex-
cecdiug( raine, upon the siate, aud require the chiidren te appîy the
riglît îîuîierze sîgu; or, for variety, the teacher uuay prescent a de-
ficitu itutuber of objects, requiricg thue chldren tu express flue
nuieber, bath by te utterauce cf thc urine cf thre number, and by
the formation cf tie correspocding figureou flie sinto. Th ey ought
te acquire fanxiliarity wiflî the aine numerals Su tvre lessonst

2. Tite chldren lînving seuired the knowledge cf auto figures
by wrhich the ainue love6t, nuces are briefly exprcssed for con-
venience cf calculation, rnay now be led to, e tlîat thîe word hu»
and the sign 2, the %verd three and the sicin 3, &c., have an un-
changeable, or ab.'olute value, iyhich mayc used te quaiify any
objects whlatever; 6e tiat we unay say>, twc ciephants or thi-c

elpattwc flics or fi-c flics, twc cnc- th11ree cs; t.110
=unb'bing" alwnays the saute number, bolvever differeunt the ci-

jeets Ue whici it is applied.
3. Mie teaclier inay ccv iiitroduce the words more aud less,

and thec algebraie 1in cf addition, subtraction, and equalit>' or
result. First, lut tlic achur writc a colutun cf numbers te lio
added, on the sclieol sinte. Thî be donc in différent modes..

1landi1a - 1 murel1are 2
P.nSll are 3 2 morel1am 3

m aidur4 3 morei1arce4

Mhen ]et the tejelier, write on the slate tihe saine numbers as bc-
fore, counecting tlicin by the signe cf addition aud equality, as in
the mai-gin; or the words may bce ci-asd, and the
signs substituted. The sigu + sliould not bc mnade 1 +1- 2
in a careless manner, and attention should be called 2+1-.i 3
to, the fut that the one lino is exactly vertical, thxe +
otixer exactly horizontal, in order fiat titis Sîgn may
be thxe botter distîSnguished wlicn that w ilin di- +
cales multiplication is hereafler pi-eseted.

» ley are, ini fact, Indisa la their origin, thougx we have receiveci theni
throuib the Arabians.

t If tlic childi-e arc advanced, tbeLatin wordsplu8, foi-more, andi minus,
for less, inay aise be taught

ltvould b. auseful lesson for thecuildi-en theuiselves te maletue figures
indkcaing sitto echd of theîe, b>' the proper nuciber of strokes, the

numbr o net itexpresses.

Tite process is the saine 'with the S;eig of subti-action, columns
of soinu leîîgtlî being first constructcel, with the use cf word,
afterwrard exbiting the superior sinxplicity and utility of the
sigils:

2 leus1 is 1
3 less 1 are 2
4 les 1arc 3
5 lem 1 ai-o 4

2-1-1
3 - 2
4-- 3
5 - 1i 4

TEE DEVELOrMENT OF TUE NUMBER8 ELVEN; TO ONZ BUN.
DUiÎ), AND TIUE EXTENSION OF NOTATION.

Objcl.-Tiis Stop iS but an ext ensionu te higher nunibers cf the
priticil)les ali-eady laid down, andi the extension cf thxe power cf
numerie notation to the expression cf such nuinhert.

To ex1ilain thie nature cf tIhe local valueocf figures, as distin-
guishcd freux tlicir absolute value.

.Plan.-I. Davelop the perception cf tho numbers clevea te, co
liundred, ou theo Vlan proposcd in thte developinent cf the numbors
cite to niiuc, tangible oiý visible objects being stili useci with thje
lowcer ituibers. The nunîber tee slîould bc muclz einployed as a
mnaus cf classification, and as a heip both te flie oye aud to the
îîîiiid in tlhe cernpreheisioni cf the highcr nuimbers.

Teatl tie chlidree tue iuineratc siinply by combinatioris cf tens
aud uits before usiug the commen contractions; for axample,
sayieg after 10, eue ten and co, cine ton and Lu», &c., up te oe
ten and iîne; thon twe tents and one, two teus andi twc, &.U te
aine tens and Bine; tlius learaiag the meaaiîxg cf the teris fo1ur.
leeîi, itwenly-net and bcing enableci te sec more clearly thxe plan of
nuntbering b>' ton, and that the Iigbest number is merci>' a repie-
tien cf teit units.

IL Coitirnuiicate the cames cf chl cf these numbxers, snd
test fthe cliildren's attaininenfs as already recomuaendcd and illus,-
trated, concluding with simple escendicg and descendiiîg ennuiera-
tien.

ILI.flînstrate the powers and naines cf thes numsbers wheu
uscd as erdinabi.

IV. Wlien a clear perception cf suclu numbers liast been at-
tained, thîe chuldi-en aa> bc introduceci te thxe effort cf expressing
thora in nunmerais. To do titis, tlîey iixust bu led te, sec the acces-
sîty foi- cliaiging the nimrci-as in thxe second, or tees' place cf
figures fric 1 andi 2, as bithierto used inS the numbers il, 12, andi
ini 21, '22, &c.; teS3, in 31, 32, 33, &e.; to4, in 41, 42, 43, &c.; up
te 99.

Titis subjeet is important, net at tlîis stage of instructiont only,
but tlîroughont the wlîole range cf number. It iutroduces the

innu te Mhe perception cf n ncwr feature iu nuinerical rxefaio-
thxat cf flie lucal value cf thie ten figures (inclusive cf 0, which, Sn-
dicates the absence cf nunîber) ; for it in te tliee figures orsgs
alone, aud acf. the ,ianes cf numbers, that this property cf lal
value bciowgs.

la te fi place, leaci the childi-on te feel the neeci cf soune brief
mode cf exjurcssing the value cf nucîbers nie titan 9.

Te do dtlis, the teacheicinîay once more fenîn groupsocf strokes
on the dante, fron one te feu, roquiring a clîild te place Over each
stroke er group, cf strokes its representative aumerai. This will hoe
easy as far as 9. Whxee ftie chxîci lias reacliec flic gi-cep contain-
ing tan strokes, aud is nt a Isq fer a mumerai by whicb te expres
it, the teacher axay cemmunicate the fact that only Dine aumersi
characters (exclusive cf O) have bee inventeci for the written ex-
pression cf ail itumbers, lîow large soever they> mn>' bc-

Having reaehed this point, the mind cf thîe ehuldi-en should hoe
led te, tîuunk out this fact cf local value. Witli a view to this, the
teacluer xna, draw two columns on flic sehool siate
aud write at the tep cf cadi of thein the nanie cf KN OS
sonte ftailiar ebject, as in the margin; telliag tic
elilîdren te, c.uli the coluinn ce thxe riglt tlie firXt
columa,* tiat on the left flue second. Aur numeral
sa> 4, nia> then bc writfen in tlie fi-st celucin. I

isit does it mnti ? It mentis four cf boys. What
would St men if written Sa the second colura It would
then mean four cf mien. Write 3 Sn the f5rst columu, 8 in the
second. How will ycu read these figures ? Eight cf men and three
cf boys. Transpose themn andi hoîr will ycu roand thent now?
Tiiraa cf mnen aud eiýht cf boys. Divcrsify both names and mnm-
hors fer furtlier exereise.

Again, di-aw two columnas on flic siate, andi at thic top cf thc first
columa, write "ones," at tue tep cf tlue second Iltenst'
as in the niai-gin, Place the miunri-1 inS the fi-st r.cN.
coluain. WhVat dues it uxean ? It nicans oue one, -

or co unit Rernove it te thue next coluitin. Wliat
docq St mean new ? Now St mecnus one ton. Writet
te sanie nuincral iu hoti celuins. What dues St

mean now ? %Loi t is eue teu sud one cone, Have
vcou learnt any' naine foi-co tenand anc oee, or for ton more oee?
'tes; ton more one is calleci Il Beve.~ 7' - teacher may then
s:uecessivel)' change thxe figure in th fitM r. .a te, two. liat S
it now ? One ton andi turc. Its naine. Twelve. To tliree. Wiat
is St acw ? Oae ton sud thre. Its narne. Thirteemx A&nd so
cn to aine. What is St new. One tee sud aine. Its nàmé ?
.2vineleen.

* This ci-cir in important &s a riglit begeclng, thxe Il plc cf flgures"l
being always enumoera frent rigbit te ieft.
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