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the art of computing by means of them.” i embrsces, -
lst, The mode of representing nmbunh;ﬂgummﬂdgu.-tg
ascordanes with an sccepted system; -

MTMpﬂndprdmaﬂmdnﬂ!ihnhmhmﬂlﬂninm
snhirsction, multiplicstion, and division ; and,

umwlmdmmmmmmmmmw
dmafp-lﬂinl problems,

Pﬂm:y.&rnhmﬂthmdnm:hmthmpmﬂwpnpﬂhm
md!ha@mnrmmmmhmﬁmﬂum
llwnnmm tables, securing resdiness and accuracy in ‘their use,
lndnﬂmnnﬂa‘kﬂlnwmmnmﬂnm upon them.

In thi= beok, thaubjemhuh&mtnmmihumdhyw.
gredusl, aod metional steps, eod fn such s fsmiliar manner, 88 o
avoid the drodgery of memorizing the sbstract. tables, and at the
same Hime lospire intelligent thought in regard to the more simple-
processes that involve the use of numbers:

The plan of this book is wndgue, and it s believed that it will
supply & want Iong felt by primary.sehool teachers. . The patnra)
and orderly devalopment of the suljiet, the aystemitic arrangenent
the coplons dlumratios exercfess, and the provision for exhaustive
drill exereisen, eannot fail to meet the views of the most thorough
and exaciing teacher, mﬁ.aﬁtbemaume.:mmud;hm
the pupil.

The first neventeen lassons are intended to present the numbers
frem oné to tem, inclusive, as numbers, in such manner that sach of
them shall be intelligectly apprehended, not mersly =s & name,
but as an 1DEA—what it is, how it 12 represented, and what is its
valos relative to each of the others,



1w FPREFACE.

Bnecaading this are familiar illustrations of the tse of signs  and
o series of sasy and progreseive exercises present the various com-
binntions that can be made by means of any two of all the numbers
under 12—giving practical drill exercizes on the tables, and illus.
tznﬂngthei:mhymn!pmhlm

A new form of table, "' aqual parts of numbars” hh I;een intro-

duced and prsctically epplied, consistent with primary operstions
upan whole nombers, naturally deduced from the multiplication
table 2 §s the ordinary ésble of division. The practical value of
this will be apparent from the problems and examples given in
{usiraiion, and the drill exerci=es in conpection with it - b

Thaminumnﬂmndnmnﬂunmdmphmirm
greszive, apd hiny be ferther extended, at the gption of the teacher.

The Iatter part of the book makes o more thorongh, but etill pro.
jgresive and systematic, presentation of principles and nndbodlin
the fundamental roles, oral and written.

The aimple exercines heore presented in Fractions and Messnres
(Denominats Tabled) will fornish opportunity for more extended
sxereines, such as the judicious tunhﬂmaydedzmﬂtthﬂhqujm
ments of particular classes may demand.

The Picerial Mustrations, designed more for vee than ornsment,
will commend themselves to the taste and judgment of diserimi-
mating teachers.

Tn the prepmration of this book, the suthor has kept constantly
I view wach & systematic arrangement and development of prin-
ciples and methods as to present the subject in the most natorel as
well as the most comprehensive manner.

Thée suthor deslpes to make special acknowledgment of the valu-
sble services rendered in the plas, arrangement, and eompilation
of this book, by Jumes Cruikshank, LL1.D., & gentleman well known
to the educational world, wheee large experience for & number of
years ax Buperintendent of the Primary Schools of the clity of
Brooklyn has made him ﬁmﬂ]nﬂththnnmdsnftmhm
of this grade of schoola,

Wiih a desire to contribute to the facilities for elementary ln
struction, this little work is confidently submitted to the publle,

D.W.F.
Brooxirs, Aprell, 18TH

=



HE divislon of this book into lmsons le not st all Intended to
mark ont the limit of the daly émeroises. Each lesson dis-
cuBsaS & separate tople, and many of them fomish or soggest mat.
ter upon which several days may be profitebly spent ; some presant
drill exercises that may be frequently repested with profit, the
class returning to them from more advanced periode Pracically,
the exerclses embraced in this beak eover tlirea years or more of
the primary school course a preseribed in most of our eity schools.
Advance slowly ; one step ai & time, and alwayn vecums s perfoect
mastary of any printiple or operation mpan which another depends,
before procecding to the next

Go over only o much ground at sny ome exerclss as mn]bc
thoroughly understood, and review daily.

The greaiest source of embarragsment to the teacher, and of dls-
guet and waning interest on the part of the popll, 1s found in the
secnmuletion of imperfestly mastered lessona,

Endeavor to secure the Interest of the cless, and never do fora
pupll what he can be readily led to do for himself. Slafs szeroine
wre important from fie frest, and i judielously conducted will never
fail to plesse and Instraet, !

The various combinations by addition, subtmaction, multiplics.
tion, and division, presented in the tables, furnish the instruments
for.all arithmetical operations. If the pupil is skiliful in theee, the
only other thing needfal is gueh & femiliar knowledge of the palation
of things a% to know what procese should be used in the solatlon of
problems.

In the early lessons in arithmetle, the judiclous temcher will
oheerve that the introduction of numbers and of the snecesslve digits
representing them should be gradusl. Examples should at first
contain only 1's and 25 ; then 1's, ¥'s, and #'s, until the pupil ean
add repidly and correctly in whatever order they are combined



¥i HINTS *0 TEACHERS,

Then introduca 4'a with the preceding, ete. This remark applies
wlso to aubiraetion, mualtiplication, ¢tc. In all ¢asen whers thers is
hesitation ar forgetfulness, return to special drill, In series, to mas-
ter the particolar number upon which the fanlt ocours.

The fondamental idea in all numerical combinations is found in
rounfiog sn teries, I each step as outlined in this book 1a mastered
ns Indieated, progreas will be easy and rapld, and the result most
satisfaciary. ‘

Thus, in counting by 6's, the following give all peasible ldlﬁ
jiong of 6 with the wnits of any other number :
0+8+6; 1+0+68; 2+846; B+6+6; 448646, 5+08+8; Mﬁ-ﬂ.
Counting back gives all possible subtractions of 6. Hnlt.‘uph.ﬂﬁnn
and dlvston, through the limit of exch table are involved in connt
ing by 6% to 78 ; as, 6, 12, 18, 24, 80, 36, 49, 48, 54, 80, 66, 79, and
similarly for other tables. Observe carefully the modsls under the
several lepaons,

Muehuu:p,-athﬂ pupﬂbemuﬂnnhuuulh the formal opear.
ation of summing the series, he should be led to olwerve and stete
haw many timea the reenrring number bas been used ; thus, 6,19,
18{ﬂ-+51-ﬂ} thers are 3 sizea in 18, or 3 times § ere 18, stg,

ﬂ‘l‘.ﬂs!ﬂﬂ progress can be made ¢von in memoriving until the
nmao!eaoho{thedig:lmbemmeum the popil an intelligible sgn
of the number for which it gtands. Thus, the figure 5, or the name
fize,; should, upon being seen or heard, rs clearly recall the iden
of b units, singly, aad tugether, lalnymmm.rmwnﬂ‘lbnﬂpﬂ.ph
thé-mind the idea which It reprosents.

Care should be taken that the eye, as well s the en.t,hend.drmni
aid culiivated, Skillful oral repetition of the -tables does mot
M‘j’ produce rapid wnd correct resulta, when the -pupil heas
neei to perform operations silently. This s an Importent consids
erntion, inasmuch as the practieal use of arithmetie is not oraf, but
mendal, end the eye =nd the hand,- rether than the ear snd t-he
tongue, become the instroments. .

Bracxsoanp Dmiun«-The biasckbosrd should be & eonstant
accersory In schiool-room instroction. A few among t'he ml.n}
]Imthoau which shonld be used from time to time are g

- 1. Ap exercise baving been written npon the board, letapupﬂ'
s catfed upon, go throngh the exercise as rapidly-as is eonsitent



HINTHE TO TEACHERSE. i1

with pecuracy, pupils or teachor Indicating errora In auch a way aa
may be deamed expediont, Generally the papil should be required
ta eorrect the error himself, when attention is called to it. Another
may thep take up the work, and so on.

2. Proceed aa before, axcept that each pupil in turn shonld name
ome Btep or result, and any error belng made, the next should' corvect
it, or, failing 1o do so, any member of the class may ralsa his hand,
and make the eorrection. Ko blunder should be sllowed. to. pess
unnoticad.

It I gonerally advisshla that each clm Bxercise llhmtratnd npun
the board be also made & slafe exgroive for silent work,

o Whanahﬁlefsmﬂ!antywrﬂamychmntminm
&apﬁpﬂsshﬁﬂdhmuﬁgedhduthemknpmtham
board themgelves, without the Intervention of the teacher. :

& From the very first carefulness and neafness in making
jsmg,md in the generil form of the writien B:mh:_xmuﬂlmnlﬂ
b required of popils. Time spent in secnring nestness - will
be regained tenfold in the pupils’ subsequent progress, and In
the culture in which it will result, This remark applies also
4o 2late exercisen,  All slate exercigen should be carefully examined,
aod the errore pointed out, and then gorrccted by the pupdl. .. .

Primary arithmetic does mot Invelve any complicated processes
of dnalysis o of reasoning. It deals chiefly with facte, and considers
only the simplest and most evident relstions of things. .Jt in,
thevetors, recommended that fermal analyaes be ased but eparingly,
Those given npon pages 41, 45, 48, and clsewhere, are only sugges-
tive, and after the procoss (that ia, the fature of the operation) in
any given case ls understood, they may be distootinued, or variad,
or used only orcasionally. They are not in themselves an end, hut
only a maeans of determining the cperstion to be performed. . -

1i 13 Tecommended that wherever probiems are introdneed, tha
relations of the things to which they refer be carafully explatned,
snd then the relmtons of the numbery will be readily understood. - |

The attention of the pupils may be called to the seversl stepa
by. judicions questions, and they may also be sncouraged to meake
problems suited to mumbers given in any case; a8, given Ju4;
wo may say, " W_’hﬂmhﬁauﬂdi;ﬂﬂsﬂmuﬂhi
yard?" ote. % Chr e ik



