
made to ope1 at(. s~~ccrssfully, schoolHesays that " 
tr~isterselected to supervise the schools, and serr- 
ing without any compensi~tion, naturally object 
to being ttirned into constables and police officers 
for theyurpose of apprehending drfinqueat chil- 
dren or the children of delinauent parenta. More-
over, the schools are full. In  most of tlie cities, 
the accomodations are taxed to tlte utnrosl. Any 
effectual execution 4f the law would at  once cre- 
ate the necessity for additional buildings in every 
city of the state. But, notwithstanding tl~ese 
considerations, the proble~n cannot safely he 
treated with indifference l)y the state." 

The normal-school work in the state seems to 
he in excellent condition. There aye nine normal 
schools, employing 128 teacl~ers, and hating a 
total enrolment of 5,608. While these schools are 
in  good hands, and doing excc.llcnt yet~ x ~ ~ r l i .  
they are inadequate, for as now operated they do 
not fill one in ten of the vacancies occurring in tlie 
ranks of the thirty thousand cornrnon-school 
teachers of the state. Tht. suyerintendent urges 
that the normal schools rnight accomplish larger 
results bl~ould they spend less time in foundation 
worlr, and confine thcrnselves to special ttaini~lg 
and practice. Moreover, some scheme sllould he 
devised to bring the normal schools to  a substan- 
tial nrr~formity, instead of lealing them so ball- 
ject to local demands and influences as they now 
are. 

Aftcr treating of the 1-arious other sribjects 
that lkat~e come under his snpervision, Mr. Draper 
concludes his relrort with sonle general observa-
tions and suggestions of more than local or state 
application. IIe inquires whether, since the state 
of New Yorli is now spcnding $14,000,000 ann~ial-
ly in  support of its public school sgsterrt. i t  \vould 
not be :L good idea t 1 sperld a few thor~saud tiol- 
lars, once in a while, in deter mtning 11ow to spend 

L.
this vast s u ~ uto the best advantage. Is our 
c~ducation as practical as it might, b e ?  Do we 
reach all the children w7e ongltt ? In our ardor 
over the 111gh schools, n hich nine-tenthi of our 
children never rei~ch, have we not neglected tlre 
low schools? Is there not too muclt Frrllch, and 
Ocrmar~, and Latin, and Greek. and too little 
spelling, and writing, and mental arithmetic., and 
Engllslr grarnnlar being taught? Have we 1)et.n 
as a~nbitioos of progress in  the lower grades as in 
the ad\anced? Are not our courses of s h t d y  too 
conlplcs ? Are we not undertaking to do illore 
than we itre doing well? Is  not the exatnina- 
tion business being overdone? Are we not cram- 
ming with facts, whicli will soon be forgotten, in 
order to pass examinations, rather than instilling 
principles which will endure ? Is not our etlnca-
tiori running on the line of intellectuality alone ? 

Arc. wcx educating the whole man ? Are we not 
giving up moral training niore than me ought, be- 
cause of the da1igc.r of trer~ching upon sectarian- 
ism ? Is there no way of adhering to the one, ant1 
avoicliug the other? Are we doing mliat tyr  

might in the way of physical culure? Ought not 
the state to ilo something a t  least to ericoumqe in- 
rlustrial scl~ools? Wo~ild me not secure better 
schools in the country if the to\vnship was thr unit 
of government rather than the present sc.l-loo1 
district? Does riot the present arrangement hell) 
the well-to-clo and leave the poor to get along as  
best they rn:ry P Should not the law wlmich fixes 
five and twenty-one years as the li~tlits of s~l iool  
age be changed to six ant1 sixteen years ' Is it 
not tiine to forbid tbt. diversion of library money. 
from tlrrir legitimate uses, or to provide tljtlt they 
may be caxpc~nded For sclrool appalsatus instrnd of 
trachers' a ages ? Ts our sy5tem of apportioning 
public. moneys t11~ wisest and the best? there 
no way- of specially ;titling the small, 'e~note, :ti18 
Imor districts? Do our different classes of educa-
tional worli supplea~cnt each other and fit to-
gctlrcr so as to 111ake a syri~~rnetrical and completc 
system, a ~ l d  do the;- co-operate as they might an0 
ought? " 

As Mr. Draper atlds, these are live qocstioas, 
and appeal to educators tlre world over, To an-
swer tlleni, lle lnakes the suggestive rccorr~nn~ntla- 
tion t!lat it council of say thirty emir:ont educa-
tors, re1)resenting college, normal school, high 
school, and common school alike, ht. cailr,l, to 
nivrt a t  Alhany to discu.;s these cpestious ancl 
make s t~ch  reconinlendations and suggestions 
concerning thern as it sees At. In New Jersey, 
a state co~iuril of this sort is in process of orgall- 
izatiori, in pui-ssuance of President 3 Ie i rne j '~  
recommentlation, tnade to tlie state teac!lt>rs at  
their annual as.crckttion n~cr t iug  in 'Crerltoil last 
I>ecrtnl)er;hot there, i t  is unofficial, tlte first it~ovc. 
having been made by tlre teachers. It  i t  is wr5cly 
constitutcct, i t  sl~oolrl bccorne a11 cd11cation:rl fac- 
tor oP great force in the state ; and if 9uperin-
tendent Draper's plan is cil~ried into effect,, New 
Yorlr state \\ill haw, a similai body ot re~rrcsenta- 
tive advisers on eilnctttional wbjects. 

. - -

Il'ITE IlYZAlArIN(2 OF Tf IE  FilCUL?'lEkS Olr 
JIJDLr'llIENT AN11 LL'lj:dS02VlArG.'-11. 

I NOIV proceed to show how sotnc of our schooi 
subjects may he e~nployed in the systematic train- 
ing of che jt~dgmcnt and the reasoning powers. 
shall follow, as nearly as possible, thc order laid 
dotvn in the previous article. 

The lessons which I have described under tlrc.se 
1 From the Jow?.?bal qf e<luctLtiors, n payer rutid. bbaiork: Lhc 
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heads, when illustrating the training. of the facnltj- 
t)f conception, will serve admirably for exercising 
the c.liiltl in forming implicit ant1 explicit judg- 
ittent-. and in inaking statelnents ro~lcerniug the 
strikirlq attributes of things. For rnaterial ob-
,jt.ct.;, rllolk, salt, coal, a~iil the corninon metals 
will afford us numerous lessons ; and so will the 

opportunities for exercising jtldgments are too 
numerous to neetl particnlar mention. Let us 
only bear in rninil the order of their difficnlty, ancl 
very soon introduce rcaqoning sidc by sidc with 
them. 

At au early stagc, you w ~ l l  re~nember, tlic cl~ild 
is to be encouraged to search for causes. Tiere, 

series of Inquiries into tlic nature, properties, t ~ n ~ l  again, a a i d e  field lies bcfore us. The only diffi- 
ac t~ontrf nater,  so ad~oirably descr~hetl in liux- 
leg's 'Pntrodactory science pritncr.' For form, 
we tn;i.i- use the regular solirls, s~lrfaces, antl lules ; 
%vhil~ anbotany nntl natnral lr~rtory will provide 
inesli~~ustible The niain supply of le.;*ons on life.' 
thing nil1 be to makr sure that the child states, 
in clear. nnarnbiguous language (which he under- 
stands), only snch facts ni lie has really ob~errecl. 
Classification will ine\ itabl y irltroiluce the tortna- 
tion of j~~dgments ,:rud clefiuition will involte the 
pnttinp of thern into words.? Hni better, a t  this 
atagu, than classification or definition, will be a 
s i inp l~narrative, gi\en by the clrtld, of what he 
has wen in tlie above lessons, or of' ~ l i a t  has llt~p- 
pened to him duririg the past 7vec.k or on sotne 
apeciallj- marked occasion. 

Later. prol)ositions nlay Itc presented to the 
child for. acceptance or rejectton, those hriug the 
hest whivh cqn readilj be sl~otvn to be true or 
False. Perhaps the easiest of such propositions mill 
conc>ern nutuber and nm:~gnituile. For nan~ber ,  
the s~ tuplcst prohleitis ot aritllu~clicare ready to 
banil ; even such as tlit- old catcl~, 'which would 
you rather have, six tloxen clo~en, or half a dozcu 
dozen?' will be useful. For magnitude, we rnay 
take suc 11 n problenl as tlie avianging of a number 
of f~ar.tions in the ortler of t l~eir  ~ a l u e ,  or a com- 
pal ison of incomes tlerit ed from investment.; in  
d ~ f f e ~ e n tstocks, every step ill tile proofs being 
clearly iudicatrd antl exp1:iiued. It we dcsirc to 
be rrlole concrete, we niay choose snch a problem 
as the !!~idmg of the sho~.tcst distance between two 
points,- placing t i ~ r  two p o ~ n t i  on the blackboard 
and 1et~mq a piece of stnng hang in a loop be- 
tween tbein, showing llow it projects I)ejontl tlrern 
w1sc.n pulled s t ra~ght  ; and then beginning with 
rt s t ia~ght ,  and sl~owing how its rnds must all- 
proach one another in order to allow the strilrg 
t o  ll:~ng in a loop: and SO on through the Inany 
s i u ~ r l rp~o!>lerns of practical geonietry. But the 

1 Set: the admirable list of lessons rulcler the hotbclu of 
' Il'orm arid swace : lltbterial tbnrl lorct, : Lift aucl OW?LU~C 

prodi~cia,' gireu by Dr. \Yormell, in his paper on "l'lie 
toachirlg of slemcrrt,zry scior~ce,~ in tho 33dt~clrlmtion,nliinlss, 
h~arch,1886. 

2 l iy  ~,lass,l:iicationand dqii~iitio.)?,I, oi uour$e, do not nietbxi 
heye t,he complete, full-grown of tho ~ t d ~ l t ,  huttlleimper-
I.eot gracl~~slly-growing :u.tu of the child. We are too often 
given to ignoring that there musf. he e growth nud progroax 
in these pmr:esueu as in every thing clro which a ctiild I u ~ L -
4.f~locn. 

culty is xvltat to choose. Again, our only giude i i  
the order of nature and simplicity. The reason 
why fire hnrns the hand, or why a book, when let 
go, falls, is difticult and compticatcd. Bnt ~t is 
simple to discover why, if I divide a iheet of paper 
into four equal parts and take three of tllelu, I 
get the s a ~ n eamount as when I divide it into eight 
equal pa1t5 and take six of them. .It a n l u ~ l i  
Inore advanced stage, w e  tnny attenlpt to tind the 
reason u.hy, it a nunlber is divis~k)le by nine, the 
snm of its digits is also dmisihle b j  nine ; while 
all tlle sin~pler tlieore~ns of abst~act  gcornetry 
will supply the yourig inquirer with nu~nberlesi 
exan~pler fairly within bib power -the theorems 
being put in the form of questions (why is a cer- 
tain fact t rue? or, is i t  true or not true?). The 
tlla111 (jlficulties about causes lie in there being 
rnore t l~an  one of then1 a t  a tinie a t  worlr, and in 
their lrcling hard to find. At first, therefore, the 
case': n e  cl~oose should involve only s~ngle causes, 
and those very e~ iden t .  Later we nlay proceed 
to bucll ~ P S ~ O ~ I S  water, tn as those on the forms of 
I'luxley's ' Introdi~ctory prrmer,' whti~hI hare 
alrcady referrect to, ancl wliicli introduce nor^ 

thar~ one cause, -change of temperature and 
change of presqure, for instance, in the cases 01 
evaporation and conctensation. But eve17 here we 
rnay rnalre thnigs rn~~cls  s ~ n ~ p l e r  taking one 
agent a t  a time and toting ~ t seffect, instead 01 
seelrirrg for all the causes of sonic phmomenon. 
So we Inay note the effect of heat and of cold on 
water separately, Llle nature of steam. the ef- 
fect of sutldrn change ot density on ruoist atr in 
the bell of a n  airyamp. A ruost interesting lesson 
may be given by gathering from o m  pnp~ls.and 
discussing, a11 the instances we (-an of the ilisap- 
peatance of water-apl)arently into thr  a ir :  
clothes hung up  to dry, wet pavements after a 
shower, water in a kettle boiled away, etc., etc. 
Again, the re-appearance of moistnre frorn the air : 
the cold plate held over the stearn from the spout of 
s Irettle..the moisture on the ontsicle of a alas5 of 
icetl-nater, dew the sky is clear and tile 

night fine, the washing-house, etc., etc. Then, 
the experiment with rttoist air in the bell of the 
air-pn~lp?-- the formation of the clo~td due to the 
suil(jel~ lessening of pressure, the cloud depositing 
its moisture on the glass, and so on. We note the 
frequent,, if not unvarying, conaomitant in each 

http:,jt.ct.;


case, absume it  as a cause, make further experi- 
ments on this assumption, in  the way described in 
the 'method of experiment,' given atrove. 

Causes may also be dealt with in our history 
lessons in  numberless ways,- especially when the 
children artL encouraged to bring their practical 
knowledge of modern things to bear on tlnngs of 
the past. The causes of the English settlement 
in Britain, of the invasions of the Norsenicbn antl 
Danes, can he made fairly clear by the light of 
modern emigration and immigration. Why the 
English chose John for king, anit their fellotv-sub- 
jtbcts on the continent (at least t;olne ot tlie111) 
chose Arthur, will not he itifficult for the children 
to discsober ; while, starting frorn our modern ag- 
ricultural troublcbs, we may attempt a more elah- 
orate chain of reasoning and accuniulntion of 
causes in explanation of the peasant revolt in the 
latter part of the fourteenth century. I do not 
tliink it  will he needful for me to go into detail, 
-the demands of the peasants, tlre actual occur- 
rences of tlre rebellion, and the events whicl~ im- 
mediately precedrd and followed it, will suggest 
sufficient causes to the teacher and his pupils, and 
into these, investigation iiiay then be matic,. Nor 
need I point out how strilringly suggestibe of a11 
explanation recent events have been, -distress of 
a general character, agricsultaral distress anti dis- 
agreements, political discontent, tlie introduction 
of the element of rowdyism, socialisni, wanton 
dest l~~ct ionof property by the regular London 
mob.  even the guardians of orc1t.r appear to have 
been as paralyzed and useless ill thib town 01 Lon- 
clon on the one ocrasion as 011 the other. The 
analogy is strikingly conlplete. But n-e tllust be 
careful. Analogies are dangerous things, :lud are 
wont to carry us too far, and to make us read into 
a case evidence not really there. They should sirq-
gest tlle clirection and nature of our iaqnilies. 
rather than be talren as in themselves snfficierrt 
explanations. But, atter all, the p e a t  t l~ing in 
work of this lririd is to choose our subject-matter 
from common every-day events and things, or to 
bring what we choose at once into as close a rela- 
tion as is possible with ex erj-day experienre and 
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we niay begin to check aad correct misstate-
ments, to curb exaggerations, and to encourage 
the child to make inore marked distinction be-
tween fancy and reality. We may begin sorne 
sinrple tleduction, consisting of the application of 
some simple general principles, or general conrlu- 
sions, to the explanation and solution of particular 
cases. Arithmetic and algebra -and, Inter, some 
of our language work -will be found of great 
assistance here. We could hardly begin with 
any thing better, perhaps, than the deduction of' 
the rules for tlre multiplication anil division of 
vulgar fractions fro111 the general principles that 
regulate the nature of a vulgar fraction, and from 
the general principles of n~ultiplication and divis- 
ion. 

Tlte ways of doing this are nunlermls. and 
familiar to every one : we, of course, generally be- 
gin by establishing the rules referring to those 
changes in the form of a fraction wliiclr do not 
affect its value, and in making clear the fact that 
the nurrirrator and deno~ninator of a fraction iliay 
be treated as the dividend and divisor of a sum in 
division : or, to put it concisely, such am expres-
slon as 4 of 1is the same as F, of 2. But whatever 
plan we adopt, of this we sl~ould take the great- 
est care, -that our reasoning is strictly and lion- 
estly detluctive, and that its \\lording and its cogency 
are hot11 thoroughly untlerstood and appreciated 
by our ~~upi l s .  This, however, is just the very 
thing that teachers, as a I ule, mill not ishe the 
trouble to  do. They ale in too great a Pat~rry to  
get to  tlie working ol' sl~ins,--the m?c.tj:tnicxl 
~nanipulation of figures or symbols. Till> they 
seem to look upon as  the great end of arltl~nietic* 
work . and, \1.11rm their pnpils hare appliect a mle. 
never rleally urrderstood, to some h111idrcd per- 
fectly tn~chanical examples, the teacher 'irilY 
lead the111 on with the utmost complacc~ncj to an- 
other n~echanical exercise. Shall I be exnggerat- 
iiig if I say that more than half the tearhers o$ 
arithmetic to cl~ildreu ;trc unable to exldain clearly 
to any one, when the t i n ~ e  for explanatioil romes, 
the principles of, say short division :i Not hecansc~ 
the maeter is aljstruse and clifficult, b u t  ht.cauic 

modern doings : moreorel, we need not ex l ia~~i t ,  they have never thought it necessary tc3 antln-
or attempt to exhaust, all the causes for our phe- stand tlrose principles. 
nomena. Plovidecl that the children are made Tlre principles of the nrethod of d4ilctior1, 
and 1iq)f keenly aware that there are other causes how ever, ri ill come out nlore clearly in yonle oi 
besides those we are considering, u7e shall do no the problenrs of algetna, - such as the theory oi 
harm in confining our5elves to the tnost promi- ~ndices,-and in s~mple  1)ropositions of  theoretical 
nent. geonretry. It is lament~~ktlr,IeIio~r i.eldom one get4 

In the worli we have heen describing, we sllall io  easy a piece of re:~soning as  the theory of in-
gradn:~lly have adranced from individuals to dices clearly antl correctly set forth by papilb wlrorn 
classes, -the statenients a t  \i7hich we have been no diabolic con~plicatiorl of quantities and 5ig1rs 
arriving will have contained predicat~s alorfi and and brackets can tlirrrlay. They can manipulatr 
more general, and rnole and more abstract. Now a l ino~t  arly tlring ; tlicy can reason out notl~ing. 



The former is good enough in its way ; but to 
omit the reasoning is, to my mind, to omit the 
most valuable part of the training. The text-
books are, in a measure, to blame for this. We 
want the stages of the work more clearly marked, 
- the first assumption with regard to a2, as, etc. ; 
the more advanced assumption with regard to an ,  
with the involved assumption that n is a positive 
integer ; the first deductions as to the results of 
anX am, and an-+- am; the desirability of extend- 
ing our notation, and introducing indices of any 
value ;the necessity for a further assumption ;our 
right to assume that am x an shall equal am%+ for 
all values of m and n ; the results of this assump- 
tion when applied to explain the meaning of an 
when n is zero, negative, and fractional. All 
the.% should be clearly marked. and clearly dis- 
cussed; and, so treated, I know of no piece of 
elementary deduction more invigorating and sat- 
isfactory to the young learner. In geometry we 
usually fare better, -at least, in the text-books 
the reasoning is well linked and clearly set forth. 
The deductions are simple, and they have this 
great advantage, that they can be immediately 
put to use anrl be made to produce further de- 
ductions, while their value in practical work can 
be constantly exhibited. All this gives the child 
a sense of increased ability, progress, life, -which 
is so fascinating to him, and to all of us. I t  
dispels the depressing feeling of futility which 
spoils so much of our work, and makes the school- 
room a tread-mill. But even in geometry the 
nature of the reasoning, and its limitations, are 
rarely sufficiently brought home to the learner. 
He is allou~ed to go on without an idea of how 
much, or how little, he has proved. How many, 
for instance, can explain why the induction of 
Euclid, i. 4, is a general truth, not limited to the 
case of the two particular triangles? Again, in 
language, analysis and parsing nlay afford excel- 
lent examples of the application of general prin- 
ciples to the explanation of particular cases, as 
may the correction of sentences in which the 
grammar or arrangement is faulty. But then we 
must be carefril not to introduce distinctions 
which the language itself has never observed, or 
has long ago discarded. (The new Eton Latin 
grammar is a terrible sinner in this respect, with 
its aorist, and its array of tenses in the infinitive.) 
And we must abandon all buch rubbish as that 
' the second of two nouns is put in the genitive.' 
As to how the grammar of the mother-tongue, 
or of any other tongue, may be built up induc- 
tively, I need say nothing here. I have already 
more than once enlarged on the topic. Those 
who are still inquisitive as to my views and plans 
will find them fully set forth in my 'English 

grammar for beginners ' and nly 'First lessons 
in French.' 

Our next stage consists of the criticism of the 
statements of others, complex reasoning, and 
chains of demonstration. With regard to the two 
last, I have already son~ewhat anticipated myself, 
in what I have said about geometry and algebra. 
With regard to the first, I cannot do better than 
recommend exercises in the logical conrersion of 
propositions and immediate inference. The rules 
are simple, and can be readily understood. They 
will be found, clearly set forth, in Mr. Jevons's 
little book, lesson x. From these we may pass to 
exercises in the detection of logical and material 
fallacies, which will be found both entertaining 
and highly useful, Mr. Jevons gives all the help 
that will be needed in lessons'xx. and xxi., and 
likewise supplies us with many excellent exaniples 
-which may be supplemented from the well- 
chosen examples in Dr. Ray's hand-book of 'De-
ductive logic ' (published by &lessrs. Macmillan & 
Go.). Those which touch upon the personal ex- 
perience of the learner will be the best. With re- 
gard to algebra and geometry, I will merely add 
that I think the first lessons in each should be 
much more carefully treated than is usually the 
case. In beginning algebra, we pass from the 
particular instances and particular synlbols of 
arithmetic to general cases of number and general 
symbols ; and we should be at the pains of making 
quite clear the nature of the change, the enlarge- 
ment of limits, and the practical value of the new 
treatment. All this is far too much hurried over, 
as a rule ; and an excellent opportunity for exer- 
cising the reasoning powers, and for what is even 
more important, exciting the curiosity of the pu- 
pils and displaying the practical utility of the 
work about to be attempted, is lost. As professor 
De BIorgan pointed out, there is much to be learned 

a 4 b  a - b
from contrasting the proofs of -2- + >-= a ,  
or of (cc + b) (a -- b) =as-79,with similar propo- 
sitions in arithmetic ; while the early introduction 
of problems involving simple equations is far more 
valuable and stimulating to the beginner than all 
the clearing of brackets, and simplifying of frac- 
tions and the rest, with which he is usually in- 
dulged. The corresponding work in geometry is 
the passing from the particular caees and in-
ductions of practical, to the deductions and 
general truths of theoretical work. We should 
dwell upon the limitations of our earlier work ; 
the reasons why a practical proof, such as that in 

I In  especial, I would refer to the carefully gradecl lessons 
by means of which I arrive at  the clefinitions of the parts of 
speech, and to the lessons which show how, by ind%ctio?e,we 
may, and should, arrive at  the rules relating to the order of 
words in a sentence, and to the use of stops. 



Euclid. i. 4, holcls generally, wltile we need some- 
thing more than practical experiment to prove, say, 
that vertically opposite angles are equal, or that 
the three anglesof any triangle are always together 
equal to two right angles. The need for proofs 
that are gcilerally true may be loronglrt out very 
clearly in  sucll a matter as the cor~sitleration of the 
best practical nlethods for ~neasuling plane sur- 
faces, or son~e  otlter silu~lar work. In any case, 
let us bring home to the learner the need for more 
general proofs, and the nature of the method 
acloptetl for obtsining thcrn ; \rhile, all tllrougll our 
gcornetrical \\~orlr, let us kecpin nlintl how retresli- 
ing it is lo be allowecl toseeant) appret.iate the bcar- 
ing of tlreory on piactice,- the practical ntility of 
the rchults cf our tl~rotctital worlc. Once again, 
what better nlearis can we 11abe for cxt~rct ing pu-
pils in mixer1 indurt~vc and deductive reasoning 

TiVc In?) begin with a 
story from bliss 3lartinea~1's cSollection- or, to be 
anore precise,, we rrl:ty take 'The sl~ipnreclteil 
sailon,,' from Mrs. Fam~ett 's ' Tales in political 
cconc~n~y,'and worlr np to the question as to 
whcthc,r laxurioup espenclitu~e and naste are gooil 
tor trade, or to the great proble~n ot deulancl ancl 
supply, anti the price of cot~lmvditre-;,-malring 
deiluctiorts fr61ii the l)rinc-iples at  whic*l~ h e  arrive, 
and te.rting Lhern by c.oirq)arison with the ~esu l t s  
of practical clxperieute. 

I w ~ l lcotlclutlc by irnrinding yon, Ihat, for pule 
iiidurt~oii,~ o uwill generally ha \e  to rely on the 
pbyi.~cal scicncps, - o f  which energeticsb o t a ~ ~ y ,  
(if I lllay u5e the word), and (*ht'rnistry ~ 1 1 1  be 
the bcbt for sc:~ool purposes : n Ilile, for ifeduction, 
the wlrolc field of ~natlreulat~cs Ilirs befoie you. 
may atltf that you will And an excellent nrotlel 

'!than polltical economy 

Riology is sotiietirnes called a jzezo science. Tlris 
is not because the subject-matter treated of is 
new, nor because living nature is a new snl)ject 
for study, but m t l ~ ~ r  became the nlt~thod of study 
has so changed in the last twmty-five years that 
the stutly of life appears under an entirely new 
aspect. As material for a tleicriptite ~ciencr ,  
animals and plant. have been stndied for cen-
turies, bnt l~iology as a t%ynainic:~lsciel~ce 1s o f  
rompartttively r e c r ~ ~ t  growtl~. 3lotlern hiologj 14 

neither zoology nor botany, tliougll it of cotrrse 
includes the stutly of hot11 animals and plants. 
The ttlrms ' zoolog? ' and 'botany' usually con\(.? 
to the mind the idea of long names and ledions tle- 
scriptions, with an overwl-jelming abundance of 
uninteresting details, and the student well asks 
what is their value to Irim. If biology offered to 
its students to-day no more than a desc.iiptiorr of 
animals and plants. i t  \t,ould he well questioned 
whether it sltould in justice dcn~and any greater 
attention than has been allottetl to zoology and 
botany for fifty years pabt. But scient~fic. teacb- 
ers are beginning to see that the leaining of ~ l n n ~ c s  
and descript~ons sllonlcl bear about the same ieln- 
tion to biology that the learn~ng of  dates he:rrq to 
lristorj. Home dates r r ~ u ~ t  be learnrtl in  stutlping 
history, and sorne name5 an11 ilrscriptionc rnr~st b r  
lckarneil in studying hioloxy ; but tht' fornler tloes 
not constitute hist ory. nor thc, latter biology. The 
rapid extension of ot~sc.r.i ation on vital phenon~ena, 
and the nlore carefrtl thought therron, ha te  bees11 
teaching scient~sts to coml)rise large g ~ o u p i  ot 
facats under general forms, and thns to  tleduce 
gt~nerallaws regulat~ng- life. T t  is tire s t~ tdy  of 
these 1)rinciples wllicl~ is coming more and mole 
to constitute tl~t. science oi 1,iology. Tlie enor-

Jc\son in induct ion on the pile-dl i ving ~r lac l~ i~ ie  mous ~nultiplicatlott of species is malring zotilogy ' 

i r r  Professor I'ayne's '1,ectures on education.' In 
rrratlr~rnatics, perllaps the best and sirnplest ex- 
,inrplc oi iiidrxction suitable to beginiiers is the 
well-linomn 'I)inon1ial theorem ' for positive in-
tegral indicei. IT. (:~URTFIOPR HOWEW. 

,TTODERN BIOLOG V A8 A BRAi\'("lj Oli' 
ED UCL4TlON. 

A (:L k s c E  a t  orir higlter etlucational ini;titntioni 
to-day shorvi a tendency toward an increase in 
the importance of I~iolog-ical science. Et erywhercs 
biology is being separated as a distinct depart-
ment, arid at  least onc school is founded for the ex- 
prew purpose of porsi~ing t l~ i s  sttrdy. An in-
t~reaiing stress is Ilr~ng placetl upon this science as 
a part of a liberal educatron, ant1 its nnnlber of 
students is growing rapidly. We wish, in a fern 
words, Lo slto'ii- wily this is so, and to give t l ~ e  
grouncls npon w11ic.h biology is every year tle-
nianding n~ure  recogniti)i~. 

and botany unwieltlj s ~ ~ h j e c t s  to 1)c tlt~ated ill any 
general way. Classification- I~ave,b) reason of 
iecent discoveries, grow11 so intriratc and compli-
cated that they can no longer be taueht to the 
general strlclent w ~ t h  any degree of s:~tisfaction. 
Hut thii very incarease in tliscovery i.; atlding to 
science new laws, iq rt~iidtring intelhg11)le the 
older ones, so that the ~naterial for the stutly of 
l>iology, as separate f1.ot11 zotilogy and botany, 
is becoming more abundant Siology is thus 
mpitlly freeing it.relf from the cXrj7 bones of tle-
ta~lcd clasiification, and bccorning of more anrl 
nloic interest and bi<nificance to  the general stu- 
(lent. Biologyis gron ing to he more the study of 
life-principles as illustrated by animals and plants ; 
is becoming, therefoie, Elore a study of life. anti 
not so mnch as it  has been a stildy of living things. 

I t  is biology with sorne such scope as indicated 
a b o ~ e ,that is now clainting to be recognized as a 
necessary part of a liberal eduration. Education 


