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A PREFATORY LETTER.

My peArR TYNDALL,

® 1 should have liked to provide this collection

of “Lay Sermons, Addresses, and Reviews,” with a
Dedication and a Preface. In the former, I should have
asked you to allow me to associate your name with the
book, chiefly on the ground that the oldest of the papers
in it 1s a good deal y(;unger than our friendship. In
the latter, I intended to comment upon certain criticisms
with which some of these Essays have been met.

But, on turning the matter over in my mind, I began
to fear that a formal dedication at the beginning of such
a volume would look like a grand lodge in front of a set
of cottages ; while a complete defence of any of my old
papers would simply amount to writing a new one—a
labour for which I am, at present, by no means fit.

- The book must go forth, therefore, without any better
substitute for either Dedication, or Preface, than this
letter ; before concluding which it 1s necessary for me
to notify you, and any other reader, of two or three

matters.
b




A PREFATORY LETTER.

The first is, that the oldest Essay of the whole, that
“On the Educational Value of the Natural History
Sciences,” contains a view of the nature of the differences

between living :nul‘not-living bodies out of which I have

long since grown.

Secondly, in the same paper, there is a statement con-
cerning the methed of the mathematical sciences, which,
repeated and expanded elsewhere, brought upon me,
during the meeting of the British Association at Exeter,
the artillery of our eminent friend Professor Sylvester.

No one knows better than you do, how readily I
should defer to the opinion of so great a mathematician
if the question at issue were really, as he seems to think
Wt [ submit, that the dictum
of a mathematical athlete upon a difficult problem which

it is, a mathematical one.

mathematic§ offers to philosophy, has no more special
weight, than the verdict of that great pedestrian Captain
H:Ir(;lu,_y would have had, mn svtt]ing}u disputed 130int 1n
the physiology of locomotion.

The genius which sighs for new worlds to conquer
beyond that surprising region in which “geometry,
algebra, and the theory of numbers melt into one another
like sunset tints, or the colours of a dying dolphin,” may
be of comparatively little service in the cold domain
(mostly lighted by the moon, some say) of philesophy.
And the more I think of 1it, the more does our friend
seem to me to fall into the position of one of those
“verstiindige Leute,” about whom he makes so apt a
quotation from Goethe.
sidered two points.

Surely he has not duly con-
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A PREFATORY LETTER. vii

answerable for the origination of the doctrine he criti-
cises : and the second, that if we are to employ the
terms observation, induction, and experiment, in the
sense 1n which he wuses them, logic is as much an

observational, inductive, and experimental science as
mathematics; and that, I confess, appears to me to be
a reductio ad absurdum of his argument.

Thirdly, the Essay “On the Physical Basis of Life” was
intended to contain a plain and untechnical statement of
one of the great tendencies of modern biological thought,
accompanied ])} a protest, from the philosophical side,
The
result of my well-meant gfforts I find to be, that I am’
generally credited with I’

against what 1s commonly called Materialism.

1aving invented “ protoplasm ”
“Lay

Sermon” has been attacked by microscopists, ignorant

in the interests of “ materialism.” My unlucky
alike of Biology and Philosophy ; by philosophers, not
very learned in either Biology or Microscopy ; l}y clergy-
men of several denominations; and by some few writers
who have taken the trouble to understand_the subject.
I trust that these last will believe that I leave the Essay
unaltered from no want of respectful attentign to all they
have said.

Fourthly, I wish to refer all who are interested in
the topics discussed in my address on “ Geological Re-
form,” to the reply with which Sir William Thomson has
honoured me. "

And, lastly, let me say that I reprint the review of

“The Origin of Species” simply because it has been

cited as mine by a late President of the Geological Society.




viil A PREFATORY LETTER.

If you find its phraseology, in some places, to be more
vigorous than seems needful, recollect that it was written

in the heat of our first battles over the Novum Organon

of Biology ; that we were all ten years younger in those
days ; and last, but not least, that it was not published
until it had been submitted to the revision of a friend
for whose judgment I had then, as I have now, the
agreatest respect.
Ever, my dear TyNDALL,
Yours very faithfully,
T. H. HUXLEY.

Loxpox, June 1570.
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I.

ON THE ADVISABLENESS O IMPROVING
NATURAL KNOWLEDGE.

Ta1s time two hundred years ago—in the beginning of
January, 1666—those of our forefathers who inhabited
this great and ancient city, took breath between the
shocks of two fearful calamitics: one not quite past,
although its fury had abated ; the other to come.

Within a few yards of the very spot on which we
are assembled, so the tradition runs, that painful
and deadly malady, the plague, appmrcd in the latter
months of 1664 ; and, though no new visitor, smote the
people of England, and especially of her capital, with
a violence unknown before, in the course of the following
year. The hand of a master has pictured what happened
n those dismal months ; and in that truest of fictions,
“The History of the Plague Year,” Defoe shows death,
with every accompaniment of pain and terror, stalking
through the narrow streets of old London, and changing
their busy hum into a silence broken only by the
wailing of the mourners of fifty thousand dead ; by the
woful denunciations and mad prayers of fanatics; and
by the madder yells of despairing profligates.

But, about this time in 1666, the death-rate had
sunk to nearly its ordinary amount; a case of plague
occurred only here and there, and ‘the richer citizens

B
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who had flown from the pest had returned to their And on
dwellings. The remnant. of the people began to toil the holy ¢
at the accustomed round of duty, or of pleasure; andflchimed in
the stream of city life bid fair to flow back along its|lwit of the
old bed, with renewed and uninterrupted vigour. of the pol
The nm\ly kindled hope was deccitful.  The greatflhad gone ¢
plague, indeed, returned no more; but what it hadwere ever
done for the Londoners, the great fire, which brokeflof the vic
out in the autumn of 1666, did for Loudun; and, in@Milton ; a
September of that ycar, a heap of ashes and the inde-Jllas by tha
structible energy of the people were al] that remained fineedful fo
of the glory of five-sixths of the city within the walls., [lof Englan
nificant cc
Our forefathers had their own ways ef accounting years befo
for each of these calamities. They submitted to theloreat *fire,
plague in humility and in penitence, for they believed conspicuou
1t to be the judgment of God. DBut, towards the fire
they were furiously indignant, interpreting it as theflj Some tw
effect of the malice of man, —as the work of the[lla few calm
Republicans, or of the Papists, according as their pre-fitogether fc
possessions ran in favour of loyalty or of Puritanism. proving ng
It would, I fancy, have fared but ill with one who,|jto attain
standing where [ now stand, in what was then a thickly jgwords of o
peopled and fashionable part of London, should havelf “Our b
broached to our ancestors the doctrine which I now [and state
propound to you—that all their hypotheses were alike [sophical e
wrong ; thdt the plague was no more, in their sense, §Physick, A
DlleleJndﬂm( nt, than the fire was the work of any poh- taticks,
tical, or of any religious, sect ; but that they were them-@iNatural E:
selves the authors of hoth plaguo and fire, and that they jjand their
must look to themselves to prevent the recurrence of .lSCOUI'SCd
calamities, to all appearance so peculiarly beyond thein the veir
reach of human control—so evidently the result of the fjthe Coperr
wrath of God, or of the craft and subtlety of anjgnew spars,
enemy. it then apy
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to their And one may picture to oneself how harmoniously
n to toil@the holy cursing of the Puritan of that day would have
e ; and@chimed in with the unholy cursing and tRe crackling
along its@lwit of the Rochesters and Sedle yS, (md with the rcv1lmgh
' of the political fanatics, if my imaginary plain dealer
‘he greatjlihad gone on to say that, if the return of such misfortunes
t 1t hadlwere ever rendered impossible, 1t would not be in virtue
ch brokeflof the victory of the faith of Laud, or of that of
and, in@Milton ; and, as little, by the triumph of republicanism,
‘he inde-Mas by that of wmonarchy. But that the one thing
remained lineedful for compassing this end was, that the people.
e walls. [of England should second the (*ﬂults of an insig-
nificant corporation, the establishment of which, a few
counting lvears before the epoch, of the great plague and the
d to theflgreat *fire, had been as little noticed, as they were
believed consplcuuus
the fire

b as thefl Some twenty years before the outbreak of the plagu
. of the[la few calm and thoughtful students banded thumselws
heir pre- ogether for the purpose, as they phrased it, of *“im-
nism. roving natural knowledge.” The ends they proposod
»ne who,Jfto attain cannot be stated more lelly than 1n the

a thickly fliwords of one of the founders of the organization : —
ald have “Our business was (precluding matters of theology
1 I now[land state aﬂanx) to discourse and consider of philo-
cre alike lsophical enquiries, and such as related thereunto :—as
ir sense, [fPhysick, Anatomy, Gcomytry, 'Astrolmmy, Navigation,
any poli- @Staticks, Magneticks, Chymicks, Mechanicks, apd
rre them- fNatural Experiments; with the state of these studies
‘hat they fand their cultivation at home and abroad. We then
rence of discoursed of the circulation of the blood, the valves
rond thein the veins, the venae lactese, the lymphatic vessels,
1t of the [jthe Copu‘mmn hypothesis, the nature of comets and
yy of an[new sfars, the satellites of Jupiter, the oval shape (as
it theén appeared) of Saturn, the spots on the sun and

B 2




4 LAY SERMONS, ADDRESSES, AND REVIEWS. [r.

its turning on its own axis, the inequalities and seleno-
graphy of the moon, the several phases of Venus and
Mercury, the improvement of telescopes and grinding
of glasses for that purpose, the weight of air, the
1)()%\11)111’()’ or l]lll)()ssll)lll() of vacuities ‘m(l nature’s ab-
horrence thereof, the Torricellian experiment in quick-
silver, the descent of heavy bodies and the degree of
acceleration therein, with divers other thingst of like
nature, some of which were then but new (liscoverics,
and others not so generally known and embraced e
now they are ; with other things-appertaining to \V]l(lt
hath been called the New l’hllmoph), which, from
the times oi Galileo at Florenc L, and/ Sir Francis Baeon
(Lord Verulam) in England, hath béen much cultlvaud
in Italy, France, (xclnmnv, and other parts abroad,
well as with us in England.”

The learned Dr. Wallis, writing in 1696, narrates, in
these words, what happened half a! century before, or
about 1645. The associates met at Oxford, in the
rooms of Dr. Wilkins, who was destined to become a
bishop 5 and subsequently coming together in London,
they attracted the notice of the king. And it is a
strange evidence of the taste for knowledge which the
most obviously worthless of the Stuarts shared with
his father and grandfathor that Charles the Second
was not content with saying witty things about his
philosophers, but did wise things with rwnud to them.
For he not only bestowed upon them suc 'h attention as
he could spare from his poudlo and his mistresses, but,
being in his usual state of impecuniosity, begged fo
them of the Duke of Ormond; and, that stcp being
without effect, gave them C hclsm Cullmo, a charter, an
a mace : crowning his favours in’the best way they could
be crowned, by burdening them no further with royal
patronage or state interfercnce.

1] ADVISA,

Thus it
of the ]
lodgings 1
seventeent
strength, 1
the Imprc
hecome fai
ration of
as the pri
and the c
support.

It was
published
except the
18 safe to
would ren
progress
though 1in
of halting
our own
“our busi
to discous
But our °
have to go
Magnetick
stitute a
a glimpse
the doing
“Physick
finite wvar
worlds in
cessfully,
of Vesalin
sight of t
mustard s



[1.

d seleno-
nus and
grinding
air, the
ure’s ab-
n quick-
legree of

scoveries,
raced
" to what
ch, from
18 Baeon
ultivated
broad, as

rrates, in
sefore, or
, 1n the
ecome 4
London,
1 1t 1s a
rhich the
red with

Second
Jbout his
to them.
ention as
sses, but,

ep being
wter, an
hey could
ith royal

1] ADVISABLENESS OF IMPROVING NATURAL KNOWLEDGE. §

of the “New Philosophy,” who met in one another’s
lodgings in Oxford or n London, in the middle of the
seventeenth century, grew in numcrical and in real
strength, until, in its latter part, the “ Royal Socicty for
the Improvement of Natural Knowledge” had already
hecome famous, and had acquired a claim upon the vene-
ration of Englishmen, which it has ever since retained,
as the principal focus of scientific activity in our islands,
and the chief champion of the causc it was formed to
support.

published lis “ Principia.” If all the books in the world,
except the Philosophical Transactions, were destroyed, it
18 safe to say that the foundations of physical science
would remain unshaken, and that the vast intellectual
progress of the last two centuries would Le largely,
though incompletely, recorded. Nor have any signs
of halting or of decrepitude manifested themselves in
our own times. As in Dr. Wallis’s days, so in these,
“our business is, precluding theology and state affairs,
to discourse and consider of philosophical enquiries.”
But our “Mathematick” is one which Newton would
have to go to school to learn ; our “ Staticks, Mechanicks,
Magneticks, Chymicks, and Natural Experiments” con-
stitute a mass of physical and chemical knowledge,

the doings of a score of inquisitorial cardinals; our
“ Ph)sml\ and “Anatomy” have embraced bULh n-
finite wvarieties of Dbeing, have laid open such new
worlds in time and space, have grappled, not unsuc-
cessfully, with such complex problems, that the eyes
of Vesalius and of Harvey might be dazzled by the
sight of the tree that has grown out of their grain of
mustard sced.

Thus it was that the half-dozen young men, studious

It was by the aid of tho Royal Society that Newton

glimpso at which would compensate Galileo for
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The fact is perhaps rather too much, than too little,
forced upon one’s notice, nowadays, that all this mar-
vellous intellectual growth has a no less wonderful
expression in practical life ; and that, in this respect, if
in no other, the movement symbolized by the progress
of the Royal Society stands without a parallel in the
history of mankind.

A series of volumes as bulky as the Transactions of
the Royal Society might possibly be filled with the
subtle speculations of the Schoolmen ; not improbably,
the obtaining a mastery over the products of mediseval
thought might necessitate an even greater expenditure of
time and of energy than the acquirement of the “ New
Philosophy ;” but though such work engrossed the best
intellects of Europe for a longer time than has elapsed
since the great fire, its effects were “ writ in water,” so
far as our social state is concerned.

On the other hand, if the noble first President of the
Royal Society could revisit-the upper air and once more
gladden his eyes with a sight of the familiar mace, he
would find himself in the midst of a material eivilization
more different from that of his day, than that of the
seventeenth, was from that of the first, century. And if
Lord Brouncker's native sagacity h: d not deserted his
ghost, he would need no long reflection to discover that
all these great ships, these railways, these telegraphs,
these factories, these printing-presses, without which the
whole fabric oi modern -English society would collapse
into a mass of stagnant and starving pauperism,—that
all these pillars of our State are but the ripples and the
bubbles upon the surface of that great spiritual stream,
the springs of “which, only, he and his fellows were
privileged to see ; and seeing, to recognise as that which
it behoved them above all things to keep pure and
undefiled.
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1.) ADVISABLENESS OF IMPROVING NATURAL KNOWLEDGE. 7

It may not be too great a flight of imagination to
conceive our noble revenant not forgetful of the great
troubles of his own day, and anxious to know how often
London had been burned down s:nce his time, and how
often the plague had carried off its thousands. He would
have to learn that, although London contains tenfold the

inflammable matter that it did in 1666 ; though, not
content with filling our rooms with woodwork and light
draperies, we must needs lead inflammable and explosive
gases into every corner of our streets and houses, we
never allow even a street to burn down. And if he
asked how this had come about, we should have to
explain that the improvement of natural knowledge has
furnished us with dozens of machines for throwing water
upon fires, any one of which would have furnished the
ingenious Mr. Hooke, the first “curator and experi-
menter”’ of the Royal Society, with ample materials for
discourse before half a dozen meetings of that body ;
and that, to say truth, except for the progress of natural
knowledge, we should not have been able to make even
the tools by which these machines are constructed.
And, further, it would be necessary to add, that although
severe fires sometimes occur and inflict great damage,
the loss is very generally compensated by societies, the
operations of which have been rendered possible only
by the progress of natural knowledge in the direction of
mathematics, and the accumulation of wealth in virtue
of other natural knowledge.

But the plague? My Lord Brouncker’s observation
would not, I fear, lead him to think that Englishmen of
the nineteenth century are purer in life, or more fer-
vent in religious faith, than the generation which could
produce a Boyle, an Evelyn, and a Milton. He might
find the mud of society at the bottom, instead of at the

| top, but I fear that the sum total would be as deserving
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of swift judgment as at the time of the Restoration.
And it would be our duty to explain once more, and
this time not without shame, that we have no reason
to believe that it is the improvement of our faith, wor
that of our morals, which keeps the plague fram .our
city ; but, acain, that it is the improvement  of -our
natural l\nowludge

We have learned that pestilences will only take, up
their abode among those who have prepared unswept
and ungarnished residences for them. Their cities must
have narrow, unwatered streets, foul with accumulated
garbage. Their houses must be ill-drained, ill-lighted,
Ul-ventilated. Their subjects must be ill-washed, ill-
fed, ill-clothed. The London of 1665 was such a city.
The cities of the East, where plague has an enduring
dwelling, are such cities. We,

learned  somewhat of Nature, and partly obey her.
Because of this partial improvement of our natural

knowledge and of that fractional obedience, we have
no placruc because that knowledge is still very imper-
fect and that obedience yet 1ncomplcte typhus is our
companion and cholera our visitor. But it isnot
presumptuous to express the belief that, when our
knowledge is more complete and our obedience the
expression of our knowledge, London will count her
centuries of freedom from typhus and cholera, as she
now gratefully reckons her two hundred years of
ignorance of that plague which swooped upon her
thrice in the first half of the seventeenth century.
Surely, there is nothing in these explanations which
is not fully borne out by the facts? Surely, the prin-
ciples involved in them are now admitted among the
fixed beliefs of all thinking men? Surely, it is true
that our countrymen are less subject to fire, famine,
pestilence, and all the evils which result from a wang

in later times, have'
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1) ADVISABLENESS' OF IMPROVING NATURAL KNOWLEDGE, 9

of command over and due anticipation of the course of
Nature, than were tle countrymen of Milton ; and health,
wealth, and well-being are more abundant vnth us than
with them?  But no less cert: unly is the difference due
to the improvement of our knowledge of Nature, and
the extent to which that improved knowlcdge has been
incorporated with the household words of men, and has
supplied the springs of their daily actions.

Granting for a moment, then, the truth of that which

the dcpreuators of natural knowledge are so fond of

urgmg, that its improvement can only add to the resources
of our material civilization ; admitting it to be possible that
the founders of the Royal Society themselves looked for
no other reward than this, I cannot confess that I was
guilty of exaggeration when I hinted, that to Lim who
had the gift of distinguishing between prominent events
and important events, the origin of a combined effort
on the part of mankind to improve natural knowledge
might have loomed larger than the Plague and hLave out-
shone the glare of the Kire; as a something fraught with
a wealth of beneficence to mankind, in comparison with
which- the damage done by those ghastly evils would
shrink into lll\ltflllflCdn(O

It 18 very certain that for every victim slain by
the plague, hundreds of mankind exist and find a fair
share of happiness in the world, by the ail of the
spinning jenny. And the great ﬁre at its worst, could
not have burned the supply of uml the daily working
of which, in the bowels of the earth, made possible by the
steam pump, gives rise to an amount of wealth to which
the millious lost in old London are but as an old song,

But spinning jenny and steam pump are, after all, but
toys, possessing an accidental value ; and natuml know
ledge creates multitudes of more subtle contrivances, the

T

e
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praiscs of which do not happen to be sung because theyilyears back
are not directly convertible into instruments for creating llithought w.
wealth.  When I contemplate natural knowledge squan-{ll venture
dering “such gifts among men, the only (Lpproprmte reason and
comparison I can find for her is, to liken her to such ajllscem to n
peasant woman as one sees in the Alps, striding ever llabove Nati
upward, heavily burdened, and with miand beut only on[llito what st:
her home ; but yet, without effort and without thought, I shoul
knitting for her children. Now stockings are good and fljustificatio
comfortable things, and the children will undoubtedly lmost obvio
be much the better for them; but surely it would bejlito the mos
short-sighted, to say the least of it, to depreciate thisjlithe improx
toding mother as a mere stocking-machine—a merec[ilition it ha
provider of physical comforts?] . vho may
However, there are blind leaders of the blind, and not fpractical b
a few of them, who take this view of natural knowledge, lila revolutio:
and can see nothing in the bountiful mother of humanity flithemsclves,
but a sort of comfort-grinding machine. According tothinking a
them, the improvement of natural knowledge always has Jithat natura
been, and always must be, synonymous with no more flhas found
than the improvement of’ the material resources and the flicravings.
increase of the gratifications of men. iscertain tl
Natural knowledge ig, in their eyes, no real mother of fithose of cc
mankind, bringing ‘thern up with kindness, and, if need fimorality.
be, with sternness, 1n the way they should go, and
instructing them in all things needful for their welfare ;|8 Let us t
but a sort of fairy godmothu ready to furnish her p(‘ta preat ideas
with shoes of swiftness, swords of sharpness, and omni- f@minds ?
potent Aladdin’s lamps, so that they may have telegraphs@ ; I cannot
to Saturn, and see the other side of the moon, and thank fknowledge
God they are better than their benighted ancestors. face to face
If this talk were true, I, for one, should not greatly [lifirst learnec
care to toil in the service of natural knowledge. 1 think jithose of bo
I would just as soon be quietly chipping my own flint{ito head it
axe, after the manner of my forefathers a few thousand moved, and
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wse theyllyears back, as be troubled with the endless malady of
» creating llithought which now infests us all, for such reward. But
re squan- ] venture to say that such views are contrary alike to
propriate lllreason and to fact. Those who discourse in such fashion
0 such afllscem to me to be so intent upon trying to sce what is
ling everllabove Nature, or what is behind her, that they are blind
; only onlito what stares them in the face, in her.
thought, I should not venture to speak thus strongly if my
rood and ljustification were not to be found in the simplest and
loubtedly Jlmost obvious facts,—if it needed more than an appeal
vould be[ilito the most notorious truths to justify my assertion, that
late thisjiithe improvement of hatural knowledge, whatever direc-
—a merejition 1t hass taken, and however low the aims of those
vho may have commenced it—has not only conferred
, and not practical benefits on men, but, in so doing, has effected
owledge, lla revolution in their conceptions of the universe and of
wmanity flithemselves, and hds profoundly altered their modes of
ording to @thinking and their views of right and wrong. I say
ways has lithat natural knowledge, secking to satisfy natural wants,
no more lhas found the ideas which can alone still spiritual
v and the @cravings. I say that natural knowledge, in desiring to
iscertain the laws of comfort, has been driven to discover
1other of lithose of conduct, and to lay the foundations of a new
, 1f need morality.
go, and
welfare ; Let us take these points separately ; and, first, what
her pets loreat ideas has natural knowledge introduced into men’s
nd omni- minds ?
slegraphs @8 / I cannot but think that the foundations of all natural
nd thank @knowledge were laid when the reason of man first came
)TS. face to face with the facts of Nature: when the savage
t greatly jifirst learned that the fingers of one hand are fewer than
I think @those of both ; that it is shorter to cross a stream than
ywn flint @ito head it ; that a stone stops where it is unless it be
thousand moved, and that it drops from the hand which lets it go;
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that licht and heat come and go with the €un ; that
sticks burn away in a fire ; that plants and animals grow
and die; that if he struck his fellow-savage a blow he
would make him angry, and perhaps get a blow in reurn,
while if he offered him a fruit he would please him, and
perhaps receive a fish in exchange. When men had
acquired this much knowledge, the outlmm rude though
they were, of mathematics, of physics, of ‘che ‘mistry, “of
biology, of moral, economical, and political science, were
sketched.  Nor did the germ of religion fail when
science began to bud. Listen to words which, though
new, are yet three thousand years old :—

L When in heaven the stars about the moon

Lool\ l)emtlful when all the winds are laid,
And every huwht comes out, and jutting puk
And valley, and the imnu-;wlmhlo heavens
Break open to their highest, and all the stars
Shine, and the shepherd gladdens in his heart.” 1

If the half-savage Greek could share our feclings thus
far, it is irrational to doubt that he went further, to
find, as we do, that upon that brief gladness there
follows a certain sorrow,—the little licht of awakened
human intelligence slmus so mere a spark amidst the
abyss of the unknown and unknowable ; seems so in-
sufficient to do more than illuminate the imperfections
that cannot be remedied, the aspirations that cannot be
realized, of man’s own nature. But in this sadness, this
consciousness of the limitation of man, this sense of an
open secret which he cannot penctrate, lies the essence of
all religion ; and the attempt to embody it in the forms
furnished by the intellect is the origin of the higher
theologies.

Thus 1t seems impossible to imagine but that the
foundations of all knowledge—secular or sacred—were

1 Need it be said that this is Tennyson’s English for Homer’s Gréek ?”
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laid when intelligence dawned, though the superstructure
remained for long ages so slight and feeble as to be
ompatih]c with the existence of almost any general
view respecting the mode of governance of the universe.
No doubt, from the first, there were certain phaenomena
which, to the rudest mind, presented a constancy of
occurrence, and suggested thut a fixed order ruled, at
any rate, among them. I doubt if the grossest of Fetish
worshippers ever imagined that a stone must have a
god within it to mt]w it fall, or that a fruit had a god
within it to make it taste sweet. With regard to such
matters as these, it i1s hardly questionable that man-
kind from the first took strictly positive and scientific
Views.

But, with respect to all the less familiar occurrences
which present themselves, nuncultured man, no doubt, has
always taken himself as t}w standard of (om]mnsnn, as
the centre and measure of the world ; nor could he well
avold doing so. And finding that his apparcntly un-
caused will has a powerful effect in giving rise to many
occurrences, he naturally enough ascribed other and
greater events to other and greater volitions, and came
to look upon the world and all that therein is, as the
product of the volitions of persons like himself, but
stronger, and capable of being appeased or angered, ‘as
he hlm.self might be soothed or irritated. Through such
conceptions of the plan and working of the universe all
mankind have passed, or are passing. And we may now
consider, what has been' the effect of the improvement
of natural knowledge on the yiews of men who have
reached this stage, and who have bogun to cultivate
natural knowledge with no de sne but ti mt of “increasing
God’s honour and be ttering man’s estate.”

For example: what could seem wise 1, from a mere
material point of view, more innocent, from a theological
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one, to an ancient people, than that they should learjbroduces w
the exact succession of the seasons, as warnings for their
husbandmen ; or the ;!mon of the stars, as guides to
their rude navmator t /But what has grown out of thisjliscovery o
search for nxtuml know]od% of so merely useful a[ighe notion
character? You all know the reply Astronomy,— |l Again, v
which of all sciences has filled men’s minds with general jighan the a
1deas of a character most foreign to their dally ex- Jipeating wh
perience, and has, more than any other, rendered it jlseful for «
impossible for them to accept the beliefs of their fathers, bout this ;
Astronomy,—which tells them that this so vast andjperson wou
seemingly solid earth is but an atom among atoms jnd thence
whirling, no man knows whither, through illimitable jin ingeniou
space ; which demonstrates that what we call the peace- Jjis successo
ful heaven above us, is but that space, filled by an [istence, or
infinitely subtle matter whose particles are seething and [initely mir
surging, like“the waves of an angry sea; which opens j#fter natura
up “to us infinite regions where nothing is known, or fghemical, h:
ever seems to have been known, but matter and force, fuccession ¢
operating according to rigid lules"f which leads us tof@ And how
mntvmplatc plmnumon """ lec very nature of which jglave the a
demonstrates that they must have had a beginning, and ‘hose busit
that they must have an end, but the very nature of uou.sly. to -
which also proves that the lw(rlmmm was, to our concep- leviation
tions of time, infinitely remote, and tlnt the end 1s asgpeen able t¢
immeasurably distant. rictly uset
But 1t 1s not alone those who pursue astronomy who [for if the
ask for bread and receive ideas. What more harmless hagnitude
than the attempt to lift and distribute water by pumping UmtiOll of
it ; what more absolutely and grossly utilitarian? But philosophers
out of pumps grew the discussions about Nature’s[@f its const
ablorrence of a vacuum; and then it was discovered atter and
that Nature does not abhor a vacuum, but that air has e univers:
weight ; and that notion paved the way for the doctrine lccession o
that all matter has weight, and that the force which nly accept
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produces weight is co-extensive with the universe,—in
hort, to the theory of universal gravitation and endless
orce. ~ While learning how to handle gases led to the_
liscovery of oxygen, and to modern chemistry, and to-
he notion of the indestructibility of matter.

Again, what simpler, or more absolutely practical,
han the attempt to keep thé axle of a wheel from
peating when the wheel turns round very fast? How
pseful for carters and gig drivers to know something
bout this; and how good were it, if any ingenious
person. would find out the cause of such phenomena,
nd thence educe a general remedy for them. Such
n ingenious person was Count Rumford; and he and
is successors have landed us in the Yheory of the per-
istence, or indestructibility, of foree!. And in the in-
initely minute, as in the infinitely great, the seckers
fter natural knowledge, of the kinds called physical and
hemical, have everywhere found a definite order and
uccession of cvents which seem never to be infringed.

And how has it fared with “ Physick ” and Anatomy?
ave the anatomist, the physiologist, or the physician,
hose business it has been to devote themselves assi-
uously to that eminently practical and direct end, the
lleviation of the sufferings of mankind,—have the
peen able to confine their vision more absolutely to the
rictly useful ? 1 fear they are worst offenders of all.
or if the astronomer has set before us the infinite®
hagnitude of space, and the practical eternity of the
uration of the universe; if the physical and ‘chemical
philosophers have demonstrated  the infinite minuteness
f its constituent parts, and the practical eternity of
atter and of force ; and if both have alike proclatmed
he universality of a definite and predicable order and
1ccession of events, the workers in biology have not
nly accepted all these, but have added more startling
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theses of their own. Ifor, as the astronomers discover inlMen have
the earth no centre of the universe, but ‘an eccentrilxtent of
speck, so the naturalists find man to be no centre o hey are f
the living world, but one amidst endlcss modificationyles bhut an
of life; and as the astronomer obscrves the mark offlniverse w
practically endless time set upon the arrangements ofuration is
the solar system so the student of life finds the records ite. 'l
of ancient forms of existence peopling the world for ages
which, in relation to human experience, are infinite. he globe,

I<urthum01e, the physiologist finds life to be a gst of an
dependent for its manifestation on particular moleculaflver every
arrangements as any physical or chemical phanomenon & .q tended
and, wherever he extends his researches, fixed orde eption of
and unchanging causation reveal themselves, as plainly@, hodied i
as in the rest of Nature. he laws

Nor can I i id that any other fate has awaited thell  con the
germ of Religion. Arising, like all other kinds oy, ves ot
knowledge, out of the action and interaction of man'yi j.r itsclf
mind, with that which is not man’s mind, it has taken@ Whether
the intellectual coverings of Fetishism or Polytheism ; o
Theism or Atheism; of Superstition or Rationalism
With these, and their relative merits and demerits, |
have nothing to do; but this it is needful for my
purpose to say, that if the religion of the present differ
from that of the past, it is because the theology of the
present has become more scientific than that of the past;
because it has not only renounced idols of wood and
idols of stone, but begins to see the necessity of breaking
in pieces the idols built up of books and traditions anﬁ
fine-spun ecclesiastical cobwebs: and of cherishing the
noblest and most human of man’s emotions, by worshij
“for the most part of the silent sort” at the altar of the
Unknown and Unknowable.

Such are a few of the new conceptions implanted in
our minds: by the improvement of natural knowledge
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liscover in

Men have acquired the ideas of the practically infinite
eccentric

pxtent of the universe and of its practical eternity ;
hey are familiar with the conception that our earth
s but an infinitesimal fragment of that part of the
niverse which can be seen ; and that, nevertheless, its
furation is, as compared with our standards of time,
nfinite. They have further acquired the idea that man
g but one of innumerable forms of life now existing in
he globe, and that the present existences are but thc
ast ‘of an immeasurable serics of predecessors.  More-
pver, every step they have made in natural knowledge

nomenon i qq tondod to extend and rivet in their minds the con-
ted 01_‘de eption of a definite ‘order of the universe—which is
as plainly@mbodied in what are called, by -an unhappy metaphor,

he laws of Nature—and to narrow the range and
oosen the force of men’s belief in onnt‘m('lt) or in
hanges other than such as arise out of that definite
rder itself.

Whether these ideas are well or 11l founded is not the
uestion. No one can deny that they exist, and have

heism ; of

tionalism@eer, the inevitable outgrowth of the improvement of
>merits, | atural knowledge. Alu] if so, 1t cannot be doubted
| for myjh,t they are changing the form of men’s most cherished

nd most important eonvictions.

the past;
wvood and
" breaking
itions an

And as regards the second point—the extent to which
he improvement of natural knowledge has remodelled
nd altered what may be termed the intellectual ethics
f men,—what are among the moral convictions most
pndly held by barbarous and semi-barbarous people ?

They are the convictions that authority is the soundest
asis of belief: that merit attaches to a readiness to
elieve ; that the doubting disposition is a bad one,
pd scepticism a sin; that when good authority has
ronounced what 1s to be believed, and faith has ac-
C

blanted in
nowledg
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cepted it, reason has no further duty. There are manyjolder; if
excellent persons who yet hold by these principles, andfilextend itse.
it is not my present business, or intention, to discusfjiito become ¢
their views. All I wish to bring clearly before youjiis our race
minds is the unquestionable fact, that the improvemengillieve it wil
of mnatural knowledge is effected by methods whiciiibut one me
directly give the lie to all these convictions, and assumdiichildren, m
the exact reverse of each to be true. he advisal
The improver of natural knowledge absolutely refuscgiieo to aid «
to acknowledge authority, as such. For him, scepticisujiiiowards th
1s the highest of duties ; blind faith the one unpardon
able sin. And it cannot be otherwise, for every grea
advance in natural knowledge has involved the absoluts
rejection of authority, the cherishing of the keenes (
scepticism, the annihilation of the spirit of blind faith “»
and the most ardent votary of science holds his firmes
convictions, not because the men he most venerate
hold them; not because their verity is testified by
portents and wonders ; but because his experience teache
him that whenever he chooses to bring these convictior
into contact with their primary source, Nature—when
ever he thinks fit to test them by appealing to experimen
and to observation—Nature will confirm them. Th
man of science has learned to believe in justificatio
not by faith, but by verification.
Thus, without for a moment pretending to despis
the practical results of the improvement of natur
knowledge, and its beneficial influence on material civili
zation, 1t must, I think, be admitted that the grea
1deas, some of which I have indicated, and the ethic
spirit which I have endeavoured to sketch, in the fe
moments which remained at my disposal, constitute th
real and permanent significance of natural knowledge.
If these ideas be destined, as I believe they are, fi
be more and more firmly established as the world grow
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plder ; _if thgt spirit be fated, as I believe it is, to
xtend itself into all departments of human thought, and
o become co-extensive with the range of knowledge ; if,

ps our race approaches its maturity, it discovers, as I be-

ieve 1t will, that there is but one kind of knowledge and
ut one method of acquiring it; then we, who are still
hildren, may justly feel it our highest duty to recognise
he advisableness of improving natural knowledge, and

80 to ald ourselves and our successors in their course

owards the noble goal which lies before mankind.
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QuasHIE'S plaintive inquiry, “Am I not a man and 10.1)1]1.ty’ 1\\:1
brother ?” scems at last to have received its final réply Mt,{ e
the recent decision of the fierce trial by battle ow th Qli( ,Cl.lt (.)f
other side of the Atlantic fully concurring with that lon; mS (LLCCD“?'U
since (](‘,11\'01'(‘,’.(1 ]1}‘1'0 in a more peaceful \{':ny'. k t‘ul»p(%.sm‘
The question is settled ; but even those who are mos u; d.m o
thoroughly convinced that the doom 1s just, must se ])L ‘Lompd}r
good grounds for repudiating half the arcuments whid 1;310 to.tll
have been employed by the winning side; and fa ffrt;«l(lly th
(1<)ul)t1ng whether its ultimate results will embody th o -
hopes of the victors, though they may more than reali xo{ncnl.a.sw
the fears of the vanquished. It may be quite true the II(JP({ 1t1(]
some negroes are better than some white men; butn 1111 b} )} o
rational man, cognizant of the facts, believes that th a.t)t;(:;l?ﬁ
average negro 1s the equal, still less the superior, of th \-r}fg o -
average white man. And, if this be true, it is simplfiinhil "rrym.y
incredible that, when all his disabilities are removed, an ) “”0?(% mit
our prognathous relative has a fair field and no favou O\Xu : E,»](
as wvll. as no oppressor, he will be able to compeiilla]] qs dref.?
S}lccvs:_s'fully with his bigeer-brained and smaller-jawe mx?f?t(? o
rival, in a contest which 1s to be carried on by though l\\im{llllon a
apd }1ot_l)y bites. The highest places in the hicmrcht;' aoo : tS(:(zll
civilization 'will assuredly not be within the reach of o ‘p&filu?{;{l
dusky cousins, though it is by no mecans necessary thillas bluys o
A o
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TR e T S SR ey 1

1at, even in physical beauty, man is the superior. He
dmitted, indeed, that there was a brief period of carly

outh when 1t might be hard to say whether the prize
should be awarded to the gracefyl undulatinm of the
fomale figure, or the perfect balance and supple vigour of
he male Frame. But while our new Paris might hesitate
etween the youthful Bacchus and the Venus emerging
rom the foam, he averred that, when Venus and Bacchus
jad reached thirty, the point no longer admitted of a
[TE. oubt; the male form having then attained its greatest
obility, while the female is far gone in dec ulonul; and
an and Shat at this epoch, wom: nly beauty, so far as it is inde-
L réply—Sbendent of grace or expression, is a question of dmpery
le ou thilllnd accessories
that longl  Supposing, 110\\'ever, that all these arguments have a
ertain foundation ; admitting for a moment, that they
' are Mosgmre comparable to those by which the inferiority of the
must scilineoro to the white man may be demonstrated, are they
nts whicllof any value as against woman-emancipation? Do they
and {oafford’ us the smallest ground for refusing to educate
1body t'h vomen as well as men—to give women the same civil
an realiland political rights as men? No mistake is so commonly
true thimade by clever people as that of assuming a cause to be
1; but nihad because the arguments of its supporters dre, to a
3 that tiforeat extent, nonsensical. And we conceive that those
i(_”', Qf thilhwho may laugh at the arguments of the extreme
is simp/@vhilogynists, may yet fecl bound to work heart and soul
wved, aflitowards the attainment of their practical ends.
no favoull As regards education, for example. Granting the
0 compeilalleged defects of women, 18 it not somewhat absurd to
ller-jawillsanction and maintain a system of education which
y though@would seem to have been specially contrived to ex-
lerarchy @aogerate all these defects ?
ach of o h.ltulallv not so firmly strung, nor so well balanced,
essary thillas boys, 0‘11']5' are In great measure debarred from thc
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desire us to look up to the feminine moral sense as the
purer and the nobler ; and bid man abdicate his usurped
sovereignty over Nature in favour of the female line,
On the other hand, there are persons not to be outdone
in all loyalty and just respect for woman-kind, but by
nature hard of head and haters of delusion, however
charming, who not only repudiate the new woman-
worship which so many sentimentalists and some philo-
sophers are desirous of setting up, but, carrying their
audacity further, deny even the natural equality of the
sexes. They assert, on the contrary, that in every

excellent character, whether mental or physical, the
average woman 18 inferior to the average man, in the
sense of having that character less in quantlty, and lower
in quality. Tell these persons of the rapid perceptions and
the instinctive intellectual insight of women, and they
reply that the feminine mental peculiarities, which pass
under these names, are merely the outcome of a greater

impressibility to the superficial aspects of things, and of
the absence of that restraint upon expression, which, in
men, is imposed by reflection and a sense of responsibility.
Talk of the passive endurance of the weaker sex, and
opponents of this kind remind you that Job was a man,
and that, until quite recent times, patience and long-
suffering were not counted among the specially feminine
virtues.  Claim passionate tenderness as especially
feminine, and the inquiry is made whether all the best
love-poetry in existence (except, perhaps, the “Sonnets
from the Portuguese”) has not been written by men;
whether the song which embodies the ideal of pure and
tender passion—Adelaida—was written by Fraw Beeth-
oven ; whether it was the Fornarina, or Raphael, who
painted the Sistine Madonna. Nay, we have known one
such heretic go so far as to lay his hands upon the ark
itself, so to speak, and to defend the startling paradox
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[m.
they should be restricted to the lowest. But whatever

zeusas t?? the position of stable equilibrium into which the laws of

Haw n gravitation may bring the negro, all responsibility

tale line, : 5 G ! /

ot ohe for the result will henceforward lie between Nature and
)

him. The white man may wash his hands of it, and the
(Caucasian conscience be void of reproach for evermore.
And this, if we‘look to the bottom of the matter, is the
real justification for the abolition policy.

The doctrine of equal natural rights may be an illogical

, but by
however
woman-
1e philo-

'_ngofichtﬂ delusion ; emancipation may convert the slave from a
13’1 - well fed animal into a pauperised man ; mankind may
. YWl even have to do without cotton shirts ; but all these evils
ical, the : )

1 in thelmust be faced, if the moral law, that no human being
’ can arbitrarily dominate over another without grievous
nd lower

damage to his own nature, be, as many think, as readily
demonstrable by experiment as any physical truth. If
this be true, no slavery can be abolished without a double

tions and

wnd they

lllChreI;:::i emancipation, and the master will benefit by freedom
5 .g‘m& o/ more than the freed-man.
whioly. in The like considerations apply to all the other questions

of emancipation which are at present stirring the world—

nsibility. LY )
cox au}zl the multifarious demands that classes of mankind shall
L; a’m'm be relieved from restrictions imposed by the artifice of
A C . . ~

'@ man, and not by the necessities of Nature. One of the
nd long-

most important, if not the most important, of all these, is
that which daily threatens to become the “irrepressible ”
woman question. What social and political rights have
women ¢ What ought they to be allowed, or not allowed
by men; to'do, be, and suﬁ‘cr.? And, as involved in, and under-
pure and lying all these questions, how ought_ they to be cdugated?
1 Boeth- _Thfre are phllogymsts as le}lutlcal as any “misogu-
nists” who, reversing our antiquated notions, bid the
man look upon the woman as the higher type of
humanity ; who ask us to regard the female intellect as
the clearer and the quicker, if not the stronger; who .- ¢
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the best
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sports and physical exercises which are justly thoughtfil - 1 of o
absolutely mnecessary for the full development of thell .. arou
vigour of the more favoured sex. Women are, by nature, iustiﬁvsoit
more excitable than men—prone to be swept by tides of imposing
emotion, proceeding from hidden and inward, as well as| )| wledo
from obvious and external causes ; and female education [l [ ot our K
does its best to weaken every physical counterpoise to . ind of
this nervous mobility—tends in all ways to stimulate the
emotional part of the mind and stunt the rest. We find
girls naturally timid, inclined to dependence, born con-
servatives; and we teach them that independence isl Let us has
unladylike ; that blind faith is the right frame of mind ; 8 will be no
and that whatever we may be permitted, and indecd jji golden I
encouraged, to do to our brother, our sister is to be left jll head by 1
to the tyranny of authority and tradition. With few i obvious p
nsignificant exceptions, girls have been educated either il women w
to be drudges, or toys, beneath man ; or a sort of angels il gladiatori
above him; the highest ideal aimed at oscillating between | retiarie, ¢
Cliirchen and Beatrice.  The possibility that the ideal of jl§ open fray.
womanhood lies neither in the fair saint, nor in the fair jl§ chants, ba
sinner; that the female type of character i1s neither 8 but let tl
better nor worse than the male, but only weaker; that j§ that they
women are meant neither to be men’s guides nor their §f hich aboy
playthings, but their comrades, their fellows and their |8 prize.”
equals, so furas Nature puts no barto that equality, does And th
not seem to have entered into the minds of those who J§ prophesy,
have had the conduct of the education of girls. pations. '\
If the present system of female education stands self- | be that in
" condemned, as inherently absurd ; and if that which we Ji§ some of t
have just indicated is the true position of woman, what 8 be repeale
18 the first step towards a better state of things? We |l The big ¢
reply, emancipate girls. Recognise the fact that they |l and stout
share the senses, perceptions, feelings, reasoning powers, i whenever
emotions, of boys, and that the mind of the average girl 8 life with
18 less different from that of the average box, }hun the |l that the
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so that what-
ever arcument justifies a given education for all boys,
lllbtlfl("i its application to girls as well. So far from
lmpmmw artificial Ivstrlotmns upon the {1(‘(11]11‘( ment of
knowledge by women, throw every facility in their way.
Let our l‘«.lUbtllldb if they will, toil tluuunh the whole
round of

“ Juristerei und Medizin,
Und leider! auch Philosophie.”

Let us have “sweet girl graduates” by all means.
will be none the l(‘\\ &\ut for a little wisdom ; and the
“golden hair” will not curl less gracefully out.\'idc the
head by reason of there being brains within. Nay, if
obvious practical difficulties can be overcome, let those
women who feel inclined to do so desce ml into the
gladiatorial arena of life, not me nly in the guise of
70(1((11(/), as herctofore, but, as bold sicarie, breasting the
open fray. Let them, if they so please, bommc mer-
chants, barristers, politicians.  Let them have a fair field,
but let them understand, as the nccessary mm Jative,
that they are to have no favour. Let Nature alone Slt
hich above the lists, “rain influence and judge the
prize.”

And the result? Ior our parts, thouch loth to
prophesy, we believe 1t wiil be that of other emanci-
pations. Women will find their place, and it will neither
be that in which they have been held, nor thut to whigh
some of them aspire. Nature’s old salique law will not
be repealed, and no change of dynasty will be effected.
The big chests, the massive brains, the vigorous muscles
and stout frames, of the best men will carry the day,
whenever it 1s worth their while to contest the prizes of
life with the best women. And the hardship of it is,
that the very improvement of the women will lessen

They
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their chances. Better mothers will bring forth better
sons, and the impetus gained by the one sex will be
transmitted, in the next generation, to the other. The
most Darwinian of theorists will not venture to
pound the doctrine, that the physical disabilities under
which women have hitherto laboured, in the struggle for
existence with men, are likely to be removed by even the
most skilfully conducted process of educational selection.

We are, indeed, fully prepared to believe that the
bearing of children may, and ought, to become ag free
from danger and long disability, to the civilized woman,
as it 13 to the savage; nor is it improbable that, as
society advances towards its right organization, mother-
hood will occupy a less space of woman’s life than it has
hitherto done. But still, unless the human species is to
come to an end altogether—a consummation which can
hardly be desired by even the most ardent advocate of

‘women’s rights "—somebody must be good enough to
take the trouble and responsibility of annually adding to
the world exactly as many people as die out of it. In
consequence of some domestic difficulties, Sydney Smith
1s said to have suggested that it would have been good
for the human race had the model offered by the hive
been followed, and had all the working part of the female
community been peute rs. Failing any thorough-going
reform of this kind, we see nothmﬂr for it but the old
division of humdmty into men p()tuxtmlly or actually,
fathers, and women potentially, if not actually, mothers,
And we fear that so long as this potential motherhood is
her lot, woman will be found to be fearfully weighted in
the race of life. - b n

The duty of man is to see that not a grain is piled
upon that load beyond what Nature imposes; that
injustice 1s not added to inequality.,
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A LIBERAL EDUCATION; AND
WHERE TO FIND IT.

TrE business which the South London Working Men’s
College has undertaken is a great work ; indeed, I might
say, that Education, with which that college proposes to
grapple, is the greatest work of all those which lie ready
to a man’s hand just at present.

And, at length, this fact is becoming generally recog-
nised. You cannot go anywhere without hearing a buzz
of more or less confused and contradictory talk on this
subject—nor can you fail .to notice that, in one point at
any rate, there is a very decided advance upon like
discussions in former days. Nobody outside the agri-
cultural interest now dares to say that education is a
bad thing. If any representative of the once large and
powerful party, which, in former days, pm(]mmul this
opiniony still exists in a semi-fossil state, he keeps his
thoughits to himself. In faet, there is a chorus of voices,
almost;‘ distressing in their harmony, raised in favour of
the doctrine that education is the great panacea for
human troubles, and that, if the country is not shortly
to go to the dogs, everybody must be educated.

The politicians tell us, “ you must educate the masses
because they are going to be masters.” The clergy join -
in the cry for education, for they affirm that the people
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are drifting away from church and chapel into the
broadest infidelity. The manufacturers and the capita-
lists swell the chorus lustily. They declare that igno-
rance makes bad workmen ; that Encland will. soon be
unable to turn out cotton goods, or steam engines,
cheaper than other people ; and then, Ichabod ! Ichabod!
the glory will be departed from us. And a few voices
are lifted up in favour of the doctrine that the masses
should be educated because they are men and women
with unlimited capacities of being, doing, and suffering,
and that it is as true now, as ever 1t was, that the people
perish for lack of knowledge.

These members of the minority, with whom I confess
I have a good deal of sympathy, are doubtful whether
any of the other reasons urged in favour of the education
of the people are of much value—whether, indeed, some
of them a#¥ based upon either wise or noble grounds of
action. They question if 1t be wise to tell people that
you will do.for them, out of fear of their power, what
you have left undone, so long as your only motive was
compassion for their weakness dlld their sorrows. And, if
ignorance of everything which it is needful a ruler should
know is likely to do so much harm in the governing
classes of the future, why 1is 1it, they ask reasonably
cnough, that such ignorance in thg governing classes of
the past has not been viewed with equal horror ?

Compalc the average artisan and the average country
squire. and 1t may bc doubted if you will hnd a pin to
choose between the “two in point of ignorance, class
feeling, or prejudice.
a. different sort—that the class feeling is in favour of a
different class, and” that the prejudice has a distinet
favour of wrongtheadedness in each case—but it is
questionable if the one is either a b better, or a bit
worse than the other. The old protectionist theory -is

&
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'the doctrine of trades unions as apphed by the squires,
and the modern trades unionism 1s th¢ doctrine of the
squires applied by the artisins. Why should we be
worse off under one régime than under the other ?
| Again, this sceptical minority asks-the clergy to think
whether 1t is really want of education which keeps the
masses away from their ministrations—whether the most
completely educated men are not as open to reproach on
this score as the workmers; and whether, perchance, this
may not indicate that it 1s not education which lies at
the bottom of the matter ?

Once more, these people, whom there is no pleasing,

 venture to doubt whether the glory, which rests upon

being able to undersell all the rest of the world, is a very
safe kind of glory—whether we may not purchase it too
dear ; especially if we allow education, which ought to
be directed to the making of men, to be diverted into a
process of manufacturing human tools, wonderfully adroit
n the exercise of some technical industry, but good for
nothing else.

And; finally, these people inquire whether it is the
masses alone who need a reformed and improved educa-
tion. They ask whether the richest of our public schools
might not well be made to supply knowledge, as well as
G(It‘em.xnly habits, a strong class feeling, and eminent
yproficiency in cricket. They seem to think that the noble
foundations of our old universities are hardly fulfilling
their functions in their present posture of half-clerical
seminaries, half racecourses, where men are trained to
win a senior wranglership, or « double-first, as horses arc
trained to win a cup, with as little reference to the needs
of after-life in the case of the man as in that of the

racer. And, while as zealous for education as the rest,

they affirm that, if the education of the richer classes
were such as to fit them to be the leaders and the

o =
e e e T e
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governors of the poorer; and, if the education of the
poorer classes were such as to enable them to appreciate
really wise guidance and good governance ; the politicians
need not fear mob-law, nor the clergy lament their want
of flocks, nor the capitalists prognosticate the annihilation
of the prosperity of the country.

Such is the diversity of opinion upon the why and the
wherefore of education. And my hearers will be pre-
pared to expect that the practical recommendations
which are put forward are not less discordant. There is
a loud cry for compulsory education. We English, in
spite of constant experience to the contrary, preserve a
touching faith in the efficacy of acts of parliament; and
I believe we should have compulsory education in the
course of next session, if there were the least probability
that half a dozen leading statesmen of different parties
would agree what that education should be.

Some hold that education without theology is worse than
none.
tion with theology is in the same predicament.

Others maintain, quite as strongly, that educa-
But this
is certain, that those who hold the first opinion can by no

means agree what theology should be taught; and that
those who maintain the second are in a small minority.

At any rate “make people learn' to read, write, and
cipher,” say a great many; and the advice is un-
doubtedly seunsible as far as it goes. But, as has
happened to me in former days, those who, in despair of
getting anything better, advocate this medsure, are met
with the ()bJ((thIl that it is very like making a child
practise the use of a knife, fork, and spoon, without
giving it a particle of meat. I really don’t know what
reply 1s to be made to such an objection.

But it would be unprofitable to spend more time in
disentangling,-or rather in showing up the knots in, the
ravelled sl\uub of our IlLl”thUlb Much more to the
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purpose is it to ask if we posscs\any clue of our own
which may guide us among these entanglements. And
by way of a beginning, let us ask omsulvcs—What 18
education ? Above all things, what is our ideal of a
thoroughly liberal education —of that education which,
if we could begin life again, we would give ourselves—
of that education which, if we could mould the fates to

our own will, we would give our children. Well, I know

not what may be your conceptions upon this matter,
but I will tell you mine, and I hope I shall find that our
views are not very discrepant.

Suppose it were perfectly certain that the life and
fortune of every one of us would, one day or other,
depend upon his winning or losing a game at chess.
Don’t you think that we should all consider it to be a
primary duty to learn at least the names and the moves
of the pieces; to have a notion of a gmlblt and a keen
eye for all the means of giving and getting out of check?
Do you not think that we should look with a disappro-
bation amounting to scorn, upon the father who allowed
his son, or the state which allowed its members, to grow
up without knowing a pawn from a knight ?

Yet it 1s a very })1&111 and (,anl(,ntdly truth, that the
life, the fortune, and the happiness of every one of us,
and, more or less, of those who, are connected with us, do
depend upon our knowing something of the rules of a
game infinitely more difficult and complicated than chess.
It is a game which has been played for untold ages, every
man and woman of us being one of the two pl(xyo s 1n a
game of his or her own. The chess-board is the world,
the pieces are the phenomena of the universe, the rules
of the game are what we call the laws of Nature The
player on the other side is hidden from us. . We know
that his play is always fair, just, and patient. DBut also
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we know, to our cost, that he never overlooks a mistake [iilarrow, Wo
or makes the smallest allowance for ignorance. To the jiircumstanc
man who plays well, the highest stakes are paid, with that jillew accomp
sort - of ()\(1ﬁuwmfr ge nowblt) with which the strongfill And if t
shows delight in .str(,ngth. And one who plays ill isjjilr, better s
checkmated—without haste, but without remorse. ocial and
My metaphor will remind some of you of the famous jilind woes,
picture in which Retzsch has depicted Satan playing at jibut faint sl
chess with man for his soul. Substitute for the mocking jilHappiness
fiend in that picture, a calm, strong angel who is playing Jloarser mor
for love, as we say, and would rather lose than win—and jtill be sha
I should accept 1t as an image of human life. juences of
Well, what I mean by Lduc(ltlon 13 learning the rules jihe nature «
of this mlgh‘ry oame. In other words, education is the[ll To every
instruction of the intellect in the laws of Nature, under filhew as to .
which name I include not merely things and their forces, [ieptible of
but men and their ways; and the fashioning of the filks in hand,
affections and of the will into an earnest and loving [iducational
desire to move in harmony with those laws. For me, [iBccordance
education means neither more nor less than this. Any- fiénded untir
thing which professes to call itself education must be il speak of t
‘tried by this standard, and if it fails to stand the test, | he as olc
will not call it education, whatever may be the force of jiliresh as it -
authority, or of numbers, upon the other side. povelties fo
It 1s important to remember that, in strictness, there f@iNature is st
is no such thing as an uneducated man. Take an ex- [hat great 1
treme case. Suppose that an adult man, in the full jihembers—I
vigour of his faculties, could be suddenly pl weed in the [ Those wh
\\ulld, as Adan: 1s .wnd to have been, and then left to jllearn the la
do as he best might. How long would he be left jhem, are t
uneducated 2 Not five minutes. Nature would begin [¥orld. The
to teach him, through the eye, the ear, the touch, the jick up jus
properties of objects. Pain and pleasure would be at his it.  The
elbow telling him to do this and avoid that; and by slow jhen you c:
degices the man would receive an education, which, if fxterminatio
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parrow, would be thorough, real, and adequate to ‘his
ircumstances, though there would be no extras and very

e w accompllshments

And if to this solitary man entered a second Adam,
br, better still, an Eve, a new and greater world, that of
ocial and moral phenomena, would be reve: aled. Joys
nd woes, compared with which all others might scem
but faint shad()ws would spring from the new rel ations,

appiness and sorrow would take the place of the
oarser monitors, pleasure and pain ; but conduct would
till be shaped by the observation of the natural conse-
juences of actions; or, in other words, by the laws of
he nature of man.

To every one of us the world was once as fresh and
pew as to Adam. And then, long before we were sus-
eptible of any other mode of instruction, Nature took
is in hand, and every minute of waking life brought its
ducational influence, shaping our actions into rough
ccordance with Nature’s laws, so that we might not be
nded untimely by too gross disobedience. Nor should
speak of this process of education as past, for any one,
be he as old as he may. For every man, the world is as
resh as it was at the first day, and as full of untold
povelties for him who has the eyes to see them. And
ature is still continuing her patient education of us in

hat great university, the universe, of which we are all

nembers—Nature having no Test-Acts.

Those who take honours in Nature’s university, who
parn the laws which govern men and things and obey
hem, are the really great and successful men in this
orld.  The great mass of mankind are the “Poll,” who

ick up just enough to get through without much dis-

redit. Those who won’t learn at all are plucked ; and
hen you can’t come up again. Nature’s pluck means
xtermination.

D

e P o s
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Thus the quéstion of compulsory cducation is settle
so far as Nature is concerned. Her bill on that questig
was framed and passed long ago. But, like all con
pulsory legislation, that of Nature is harsh and wastef
in its operation. Ignorance i8 visited as sharply 4
wilful disobedience—incapacity meets with the samj
punishment as crime. Nature’s discipline is not even;
word and a blow, and the blow first; -but the bloy
without the word.
your ears are boxed.

The object of what we commonly call education—thy
education in which man intervenes and which I shal
distinguish as artificial education—is to make good they
defects in Nature’s methods; to prepare the child ¢
receive Nature’s education, neither incapably nor igne
rantly, nor with wilful disobedience ; and to understan
the preliminary symptoms of her displeasure, withou
waiting for the box on the ear. In short, all artifici
education ought to he an anticipation of natural educ:
tion. And a liberal education is an artificial education
which has not only prepared a man to escape th
great evils of disobedience to natural laws, but h:
trained him to appreciate and to seize upon the reward
which Nature scatters with as free a hand as h
penalties.

That ‘man,

It 1s left to you to find out why

I think, has had a liberal education, wh

has been so trained in" youth that his body 1s the read

servant of his will, and does with ease and pleasure a
the work that, as a mechanism, it is capable of ; whos

intellect is a clear, cold, logic engine, with all its part

of equal strength, and in smooth w mkmg order ; ready
like a steam engine, to be turned to any kind of work
and spin the gossamers as well as forge the anchors ¢
the mind ; whose mind is stored with a knowledge

the

great and fundamental truths of Nature and of tl
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is scttlqill,ws of her operations; one who, no stunted ascetie, is
. questioiull of life and fire, hut whose passions are trained to
all conflbome to heel by a vigorous will, the servant of a tender
1 wasteflll nscience; who has learned to love all beauty, whether
harply «@f Nature or of art, to hate all vileness, and to respect
the san@ilbi]iers as himself. |
ot even{ Such an one and no other, I conceive, has had a liberal
the bloWducation ; for he 4s, as completely as a man can be, in
out whlarmony with Nature. He will make the best of her,
nd she of him. They will get on together rarely ; she
ion—tha his ever beneficent mnthu he as her mouth-piece,
'h 1 shiller conscious sclf, her minister and interpreter.

child {8 Where is such an education as this to be had?
nor 1gnogeVhere is there any approximation to it? Has any one
nderstanfiliied to found such an cducation? Looking over the
, withou bngth and breadth of these islands, T am afraid that all
| artificidilhese qucstunh must receive a negative answer. Con-
al educillider our primary schools, and what is taught in them.
»ducatiol child learns :—

1. To read, write, and (1phor more or less well; but

a very Luwe proportion of cases not so well as to take
leasure in re ddm(r or to be able to write the commonest
I as hdstter properly.

2. A quantity of dogmatic theology, of which the
Rhild, nine times out of ten, understands next to nothing.
the read@llt 3. Mixed up with this, so as to seem to stand or fall
casure aggtith it, a few of the broadest and simplest principles of
’f} whodRVorality. This, to my mind, 1s much as if a man of

1ts parl Rence should make the story of the fall of the apple in
r; readill bwton’s garden, an integral part of the doctrine of
W vitation, and teach it as of equal authority with the

of the inverse squares. :

. A good dml of Jewish history and Syrian geo-
raphy, Aud perhaps, a little something about English

D 2

> reward

tion, whi

»vludge
nd of th
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history and the geography of the child’s own country
But I doubt if there is a primary school in England y
which hangs a map of the hundred in which the villag
lies, so that the children may be practically taught by
what a map means.

5. A certain amount of regularity, attentive obedienc
respect for others : obtained l»y fear, if the master be iy
competent or foolish; by love and reverence, if he be wig

So far as this b(,ll()()l course embraces a training |
the theory and practice of obedience to the moral lay
of Nature, I gladly admit, not only that it contains
valuable educational element, but that, so far, 1t de:
with the most valuable ad important part of all educ
tion. Yet, contrast what is done in this girection wi
what might be done ; with the time given to matters
comparatively no importance ; with the absence of an
attention to things of the highest moment ; and one |
tempted to think of Falstaff’s bill and “the halfpenn
worth of bread to all that quantity of sack.”

Let us consider what a child thus “educated” kn0\
and what it does not know. Begin Wlth the most in
portant topic of all—morality, as ; the guide of condue
The child knows well enough that some acts meet wi
approbation and some thh (lmppwbxtmn But 1t h
never heard that there lies in the nature of things
reason for every moral law, as cogent and as well detine
as that which underlies every ph) sic .ll law ; that stealiy
and lying are just as certain to be followud by ey
consequences, as putting your hand in the fire, or jum
ing out of a garret window. Again, though the scho
may have been made acquainted, in dogmatic fashio
with the broad laws of morality, he has had no trainiy
in the application of those laws to the difficult problen
which result from the complex conditions of modes
civilization. Would it not be very hard to expect any ol
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» solve a problem in conic scctions who had merely been
ught the axioms and definitions of mathematical science?
A workman has to bear hard labour, and perhaps

privation, while he sces others rolling in wealth, and

ceding their dogs with what would keep his children
om starvation. Would it not be well to have helped
1at man to calm the natural promptings of discontent

showing him, in his youth, the necessary connexion

bf the ‘moral law which prohibits stealing with the

tability of soctety—by proving to him, once for all, that
is better for his own people, better for himself, better
r future gencrations, that he should starve than steal ?
f you have no foundation of knowledge, or habit of
1ought, to work upon, what chance have you of persua-
ling a hungry man that a capitalist is not a thief * with
circumbendibus ”  And if he honestly believes that, of
hat avail 1s it to quote the commandment against steal-
ng, when he proposes to make the capitalist disgorge ?
Again, the child learns absolutely nothing of the
istory or the political organization of his own country.
His general impryssion is, that everything of much im-
ortance happenéd a very long while ago ; and that the
ueen and the gentlefolks govern the country much
fter the fashion® of King David and the elders and
obles of Isracl—his sole models. 'Will you give a man
ith this much information a vote? In cp.{y times he
lls it for a pot of beer. Why should he not? 1t is of
bout as much use to him as a chignon, and he knows as
nuch what to do with it, for any other purpose. In bad
mes, on the contrary, he applies his simple theory of
overnment, and believes that his rulers are the cause of
18 sufferings—a Delief which sometimes hears remark-
le practical fruits.
Least of all, does the child gather from this primary
education” of ours a conception of the laws of the




38 LAY SERMONS, ADDRESSES, AND RLVIEIVS. [

physical world, or of the relations of cause and cffecfillamong thos
therein. And this’is the more to be lamented, as th{illsicht. The
poor are especially exposed to physic al'\evnls and ar@lpreposterou
more interested in removing them than any other clas@liThe only m
of the community. If any one is concerned in ]\nm\mg voes of ma
the ordinary laws of mechanics one would think it is thjwrite, and y
hand-labourer, whose daily toil lies among levers an{jilithe wisdom
pulleys ; or among the otlier implements of artisan workjjillhe ever ope
And if any one s interested in the laws of health, it ijilipol as
the poor wogkman, whose strength is wasted by ill-prejiliswallows th
pared food, whose health is sapped by bad ventilation aniiiitimes a mar
bad drainage, and half whose children are massacred by lame, as
disorders which might be prevented. Not only does oufilithought the
present primary education carefully abstain from hinting pather that
to the workman that some of his greatest evils are traccfiignorant of
able to mere physical agencies, which could be removejgremamn 1gng
by energy, paticnee, and frugality ; but it docs worse—jare means.
it renders him, so far as it can, deaf to those who coul
help him, and tries to substitute an Oriental submissior It may ]
to what is falsely declared to he the will of God, for Liepply to pri
natural tendency to strive after a better condition. \ny rate, 1o
What wonder then, if very recently, an appeal h n.fi“'t: the)
been made to statisties for the proi‘uumlly foolish pus bject. )
pose of showing that education is of no good—that i Let us in
diminishes neither mise Iy, nOr crime, among the masses @Fchools, tho
mankind ? I reply, why should the tlnnﬁq which hJjgeountry sen

been called education do either the one or the other ? truction g
more readin

very one k
he middle «
or who can
matical (to
'he ““ ciphy
elementary
ith a littl

I am a knave or a fool, teaching me to read and wn
won’'t make me Iess of either one or the lother—unle
somchody shows me how to put my reading and writiy
to wise and good purposes.

Suppose any one were to argue that medicine 18 of 1
use, because it could be ]n'ovcd %tatistically, that t
percentage of deaths was just the same, among -peop
who had been taught how to open a medicine chust, a
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nd effefllamong those who did not so much as know the key by
d, as thillsight. The argument is absurd; but it is not moye
and arjllpreposterous than that against which I am contending.
her ¢log@@The only medicine for suﬁ'cring. crime, and all the other
knowingillwoes of mankind, is wisdom. Teach a man to read and
- it is thjwrite, and you have put into his hands the great keys of
vers anifilthe wisdom box. But it 18 quite another matter whether
san workjilihe ever opens the box or not. And he is as likely to
alth, it ifillpoison as to cure himself,: if, without guidance, he
yy ill-prefillswallows the first drug that comes to hand. In these
ation andiltimes a man may as well be purblind, as unable to read
sacred b lame, as unable to write. But I protest that, if I
does oufilthought the alternative were a necessary one, I would
n hintinglrather that the children of the poor should grow u
are traccigoorant of both these mighty arts, than that they should
removcjiremain ignorant of that knowledge to which these arts
. worse—lare means.
‘ho coul
ubmissiof® It may be said that all these animadversions may
d, for hiflepply to primary schools, but that the higher schools, at
om. iy rate, must be allowed to give a liberal education.
ppeal b n.fuct, they professedly sacrifice everything else to this
olish pur bject. . . .
1—that #@ Let us inquire into this mattér, What do the higher
masses dichools, those to which the gredt middle class of the
vhich hdlcountry sends it children, teaeh, over and above the iny
sthier 1 truction given in the primary schools ? There is a little
and wriloore reading and writing of English.  But, for all that,
»r—unledlevery one knows that it is a rare thing to find a boy of
'd writiglithe middle or upper classes who can read aloud decently,
ot who can put his thoughts on paper in clear and gram-
e is of fimatical (to say nothing of good or elegant) language,
" that th he “ ciphering” of thg lower .S(-hools' expands into
g -peap lgmental'“y mathematics in the lug}xcr; into arltlm‘lcu(':,.
chest, a ith a little algebra, a little Euclid. But I doubt if
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one boy in five hundred has ever heard the explanation Now let
of a rule of arithmetic, or knows his Euclid otherwisc {illaffairs ; for
than by rote. _ quote it as

Of theology, the middle class schoolboy gets ratherlitheir ances
less than poorer children, less absolutely and less rels {ithoroughly
tively, because there are so many other claims upon his illwanderers
attention. I venture to say that, in the great majority lliprecisely th
of cases, his ideas on this subject when he leaves school lla people v
are of the most shadowy and vague description, andlloreat scale
associated with painful impregsions of the weary hpurs@most profo
spent in learning collects and catechism by heart.| t happene

Modern geography, modern history, modern literature; iistudy with
the Eunglish language as a language ; the whole circlelipeople whi
of the sciences, physical, moral, and social, are evenjiiremarkable
more completely ignored in the higher than in the lowerjination who
schools. Up till within a few years back, a boy mightjupon their
have passed through any one of the great public schoolsgintelligent
with the greatest distinction and credit, and might neverflof the crea
so much as have heard of one of the subjects I havejistable equi
just mentioned. He might never have heard that thefllcisely this 1
earth goes round the sun; that England underwent afiigeople tell -
great revolution in 1688, and France another in 1789;Mthousand pe
that there once lived certain notable men called Chaucer,jlitwelve of t.
Shakspeare, Milton, Voltaire, Goethe, Schiller. The firsti#There you
might be a German and the last an Englishman for any-Jyou shall n¢
thing he could tell you to the contrary. And as forjmost want
science, the only idea the word would suggest to hisjiupon the |
mind would be dexterity in boxing. probability

I have said that this was the state of things a fewjiwhere, or b
years back, for the sake of the few righteous who arciithe differer
to be found among the educational cities of the plainjimeaning of
But I would not have you too sanguine about the resultin a colony
if you sound the minds of the existing generation offllis part of I
public schoolboys, on such topics as those I haveld “ Very p
mentioned, jou shall 1
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lanation Now let us pause to consider this wonderful state of
therwisc illaffairs ; for the time will come when Englishmen will

, quote it as the stock example of the stolid stupidity of
s rather litheir ancestors in the nineteenth century. The most
ess relo- Mlthoroughly commercial people, the greatest voluntary
upon his wanderers and colonists the world has ever seen, are
majority lllprecisely the middle classes of this country. If there be
es schoo Jlla people which has been busy making history on the

ion, and oreat scale for the last three hundred years—and the -

ry hpursflmost profoundly interesting history—history which, if
eart. “5\ t happened to be. that of Greece or Rome, we should
terature; lstudy with avidity—it is the English. If there be a
le circleflipeople which, during the same period, has developed a
are evenjlremarkable literature, it is our own. If there be a
he lowerflination whose prosperity depends absolutely and wholly
oy mightfllupon their mastery over the forces of Nature, upon their
¢ schoolsjilintelligent apprehension of, and obedience to, the laws
tht neverfillof the creation and distribution of wealth, and of the
s I havefiistable equilibrium of the forces of society, it is pre-
that thejlicisely this nation. And yet this is what these wonderful
erwent affipeople tell their sons :—* At the cost of from one to two
in 1789 ;§thousand pounds of our hard earned money, we devote
Chaucer,jlitwelve of the most precious years of your lives to school.
The firstflThere you shall toil, or be supposed to toil ; but there
 for any-Jllyou shall not learn one single thing of all those you will
1d as forflimost want to know, directly you leave school and enter
st to hisflupon the practical business of life. You will in all
probability go into business, but you shall not know
gs a fewfliwhere, or how, any article of commerce is produced, or
who arcjithe difference between an export or an import, or the
he plainfmearting of the word ‘capital” You will very likely settle
he resultin a colony, but you shall not know whether Tasmania
ration offis part of New South Wales, or wvice versd.
I have “ Very probably you may become a manufacturer, but
you shall not be provided with the means of under-

"

> B e e el



42 LAY SERMONS, ADDRESSES, AND REVIEWS. [

standing the working of one of your own steam-engines
or the nature of the raw products you employ ; and
when you are asked to buy a patent, you shall not have
the slightest means of judging whether the inventor is
an impostor who is contravening the clementary prin.
ciples of science, or a man who will make you as rich
as Croesus.

“ You will very likely get/into the House of Commons
You will have to take your share in making laws which
may prove a blessing or a curse to millions of men,
But you shall not hear one word respecting the political
. organization of your country ; the meaning of the con
troversy between freetraders and protectionists shall
never have been mentioned to you; you shall not so
much as know that there are such things as economical
laws.

“The mental power which will be of most importance
in your daily life will be the power of sceing things as
they are without regard to authority ; and of drawing
accurate general conclusions from particular facts. But
at school and at college you shall know of no source of
truth but authority ; nor exercise your reasoning faculty
upon anything but deduction from that which is laid
down by authority.

“You will have to weary your soul with woik, and
many a time eat your bread i1n sorrow aud in bitterness,
and you shall not have learned to take refuge in the
great source of pleasure without alloy, the serene resting-
place for worn human nattire,/—the world ot art.”

Said I not rightly that we are a wonderful people !
I am quite prepared to allow, that education entirely
devoted to these omitted subjects might not be a com-
pletely liberal education. But is an education which
ignores them all, a liberal education? Nay, is it too
much to say that the education which should embrace
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these subjects and no others, would be a real educa-

tion, though an incomplete one; while an education

whicl’ omits them 1s really not an education at

all, but a more or less useful course of intellectual
asties ?

gymnastics

For what docs the middle-class school put in the place
of all these things which arc left out? It substitutes
what is usually comprised under the compendious title
of the “ classies”—that 1s to say, the languages, the

literature, and the history of the ancient (nccl\% and

Romans, and the geography of so mueh of the world
as was known to these two great nations of antiquity.
Now, do not exptct me to depreciate the earnest and
enlightened pursuit of classical learning. I have not
the least desire to speak ill of such occupations, nor
any sympathy with those who run them down.  On
the contrary, if my nppmtumtw had lain in that di.
rection, there is no investigation into which I could
have thrown myself with greater delight than that of
antiquity.

What science can present greater attractions than
philology ?  How can a lover of literary excellence fail
to rejoice in the ancient masterpicces? And with what .
consistency could I, whose business lies so much in the
attempt to decipher the past, and to build up intelligible
forms out of the scattered fragments of long-extinct
beings, fail to take a sympathetic, though an unlearned,
interest in the labours of a Niebuhr, a Gibbon, or a
Grote? Classical history is a great scction of the pa-
leontology of man; and I have the same double respect
for i§ as for other kinds of palwontology—that is to say,
a respect for the facts which it establishes as for all
facts, and a still greater respect for it as a preparation
for the discovery of a law of progress.
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But if the classics were taught as they might be
taught—if boys and girls were instructed in Greek and
thm not merely as languages, but as illustrations of
philological science ; if a vivid picture of life on the
shores of the Mcdltcrmnean two thousand years ago,
were imprinted on the minds of scholars ; if ancient
history were taught, not as a weary series of fouds and
fights, but traced to its causes in such men placed under
such conditions ; if, lastly, the study of the classical
books were followed in such a manner as to impress boys
with their beauties, and with the grand simplicity of
their statement of the everlasting problems of human
life, instead of with their verbal and grammatical pecu-
liaritic ; I still think it as little proper that they should
form the basis of a liberal education for our contempo-
raries, as I should think it fitting to make that sort of
paleeontology with which 1 am fanuhar the back-bone
of modern education.

It is wonderful how close a parallel to classical
training could be made out of that palgontology to which
I refer. In the first place I could getsup an osteological
pnmur so arid, so puhntlc in its tmmlnolony, 80 alto
gether distaste ful to the youthful mind, as to beat the
recent famous production of the head-masters out of
the field in all these excellences. Next, I could exercise
my boys upon easy fossils, and bring out all their
powers of memory and all their ingenuity in the applica-
tion of my osteo-grammatical rules to the interpretation,
or construing, of those fragments. To those who had
reached the higher classes, I might supply odd bones
to be built up into ammalq giving great honour and
réward to him who succeeded in fabricating monsters
most entirely in accordance with the rules. That
would answer to verse-making and essay-writing in
the dead languages.

J
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To be sure, if a great comparative anatomist were
to look at these fabrications he might shake his head,
or laugh. But what then ? Would such a catastrophe
destroy the parallel? What think you would Cicero,
or Horace, say to the production of the best sixth
form going? And would not Terence stop his ears
and run out if he could be present at an English per-
formance of his own plays? Would Hamlct in the
mouths of a set of French actors, who .should 1nsist
on pronouncing [inglish after the fashion of their own
tongue, be more lndcously ridiculous ?

But it will be said that I am forgetting the beauty, and

the human interest, which appmtam to classical studies.

To this I reply that it is only a very strong man who
can appreciate the charms of a landscape, as he is
toiling up a steep hill, along a bad road. What with
short-windedness, stones, ruts, and a pervading sense
of the wisdom of rest and be thankful, most of us
have little enough sense of the beautiful under these
circumstances. The ordinary schoolboy is precisely in
this case. He finds Parnassus uncommonly steep, and
there is no chance of his having much time or inclination
to look about him till he gets to the top. And nine
times out of ten he does not get to the top.

But if this be a fair picture of the results of classical
teaching at its best—and I gather from those who
have authonty to speak on such matters that it is so—
what is to be said of classical teaching at its worst,
or in other words, of the classics of our oulmary middle-
class schools?' T will tell you. It means getting up .
endless forms and rules by heart. It means turmnO'
Latin and Greck into English, for the mere sake of
being able to do it, and without the smallest regard

! For a justification of what is here said about these schools, see that
valuable book, “ Essays on a Liberal Education,” passim.
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to the warth, or worthlessness, of the author read. I
" means the learning of innumerable, not always decent
fables in such a shape that the meaning they once hag
18 dried up into utter trash; and the only impression
left upon a boy’s mind is, that the people who believed
such things must have been the greatest idiots the
world ever saw. And it means, fm ally, that after q
dozen years spent at this kind of work, the suffere
shall be incompefent to interpret a passage in an author
he has not already got up; that he shall loathe the
sicht of a Greek or Latin book; and that he shall
never open, or think of, a classical writer again, until,
wonderful to relate, he insists' upon submitting his
sons to the same process.

These be your gods, O Israel! For the sake of this
net result (and respectability) the British father denies
his children all the knowledge they might turn to
account in life, not merely for the achicvement of
vulgar success, but for guidance in. the great crises of
liuman existence. This is the stone he offers to those
whom he is bound by the strongest and tenderest ties
to feed with bread. ;

If primary and secondary education are in this un-
s'xtiuf'u'mry state, what 1s to be said to the universities '
This is an awful subject, and one I almost fear to
touch with my unhallowed hands; but I can tell you
what those say who have authority to speak.

The Rector of Lincoln College, in his lately published,
valuable “ Suggestions for Avadomlcal Organization with
especial reference to Oxford,” tells us (p. 127)

“The colleges were, in their origin, endowments,
not for the elements of a general liberal education,
but for the prolonged study of special and professional
faculties by’ men of riper age. The universities em-
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raced both these objects. The colleges, while they
incidentally aided in elementary education, were specially
devoted to the highest learning. . . . .

““This was the theory -of the middle-age university and
the design of collegiate foundations in their origin. Time
and circumstances have brought about a total change.
The colleges no longer promote the researches of science,
or direct professional study. Here and there “college
walls may shelter an occasional student, but not in
larger proportions than may be found in private life.
Elementary tcaching of youths under twenty is now
the only function performed by the university, and
Imost the only object of college endowments. Colleges
were homes for the life-study of the highest and most,
abstruse parts of knowledge. They have become boarding
schools in which the elements of the learned languages
are taught to youths.”

If Mr. Pattison’s high position, and his obvious love
and respect for his university, be insufficient to convince
he outside world that language so severe is yet no
more than just, the authority of the Commissioners
who reported on the University of Oxford in 1850 is
open to no challenge. Yet they write :—

“It 18 generally acknowledged that both Oxford and
he country at large suffer greatly from the absence of a
body of learned men devoting their lives to the cultivation
of science, and to the direction of academical education.

“The fact that so few books of profound research |
emanate from the University of Oxford, materially
impairs its character as a seat of learning, and con-
sequently its hold on the respect of the nation.”

ambridge can claim no exemption from the reproaches
addressed to Oxford. And thus there seems no escape
from the admission that what we fondly call our great
seats of learning are simply “boarding schools” for
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bigger boys ; that learned men are not more numeroy
in them than out of them; that the advancement
knowledge is not the object of fellows of colleges
that, in the philosophie calm and meditative stillney
of their greenswarded courts, philosophy does not thriv
and meditation bears few fruits.

It is my great good fortune to reckon amongst my
friends resident members of both universities, who an
men of learning and research, zealous cultivators o
science, keeping before their minds a noble ideal of 4
university, and doing their best to make that ideal 4
reality ; and, to me, they would necessarily typify the
universities, did not the authoritative statements I hawe
quoted compel me to believe that they are exceptional
and not representative men. Indeed, upon calm con.
sideration, several circumstances lead me to think that
the Rector of Lincoln College and the Commissioner
cannot be far wrong.

I believe there can be no doubt that the forurrner
who should wish to become acquainted with the sc1ent1ﬁc
or the literary, activity of modern England, would simply
lose his time and his pains if he visited our universities
with that object.

And, as for works of profound research on any subject,
and, above all, in that classical lore for which the
universities profess to sacrifice almost everything else,
why, a third-rate, poverty-stricken German university
turns out more produce of that kind in one year, than
our vast and wealthy foundations elaborate in ten.

Ask the man who is investigating any question, pro-
foundly and ‘thoroughly —be it hlstomcal philosophical
philological, physical, literary, or theological; who is
trying to make himself master of any abstract subject
(except, perhaps, political economy and geology, both
of wlnch are intensely Anglican sciences) whether he
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s not compelled to read half a dozen times as many
berman, as English, books? And whether, of these
nglish books, more than one in ten is the work. of
fellow of a college, or a professor of an English
niversity ?

Is this from any lack of power in the English as
mpared with the German mind? The countfymen

Grote and of Mill, of Faraday, of Robert Brown,
f Lyell, and of Darwin, to go no further back than
he contemporaries of men of middle age, can afford
p smile at such a suggestion. England can show now,
s she has been able to show in every generation since
jvilization spread over the West, individual men who
Id their own against the world, and keep alive the
Id tradition of her intellectual eminence. ,

But, in the majority of cases, these men are what
hey are 1n virtue of their native intellectual force, and

a strength of character which will not recognise impedi-

ents. * They are not trained in the courts of the
emple of Science, but storm the walls of that edifice in
I sorts of irregular ways, and with much loss of time
nd power, in order to obtain their legitimate positions.
Our universities\not only de not encourage such men ;
p not offer them pogitions, in which it should be their
ghest duty to do, thoroughly, that which they are most
pable of doing ; but, as far as possible, university train-
g shuts out of the minds of those among them, who
e subjected to it, the prospect that there is anything m
e world for which they are specially fitted. Imagine
e success of the attempt to still the intellectual hunger
any of the men I have mentioned, by putting before
m, as the object of existence, the successful mimicry
the measure of a Greek song, or the roll of Ciceronian
ose! Imagine how much success would be likely
attend the attempt to persuade such men, that the
E
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education which leads to perfeetion in such elegancia
is alone to be called culture; while the facts of lustorv
the process of thought, the conditions of moral anf
| social existence, and the laws of physical nature, ar
left to be dealt with as they may, by outside bar
barians !

It is not thus that the German universities, fron
being heneath notice a century ago, have bedome wha
they are now—the most intensely (ultivatc3‘<\)nd the
most productive mtdlu tual corporations the world ha
ever seen.

The student who repairs to them sees in the list of
classes and of professors a fair picture of the worl
of knowledge. Whatever he needs to know there i
some one ready to teach him, some one competent t
discipline him in the way of learning ; whatever hi
special bent, let him but be able and diligent, and i
due time he shall find distinction and a career. Among
his professors, he sces men whose names are knows
and revered throughout the civilized world; and thei
living example in‘ccts him with a noble ambition, and
love for the spirit of work.

The Germans dominate the intellectual world by
virtue of the same simple secret as that which mads
Napoleon the master of old Europe. They have declare
la carriére ouverte aux talents, and every DBursd
marches with a professor’s gown in his knapsack. L4
him become a great .sgholar or man of science, and
ministers will compete for his services. In Germany
they do not leave the chance of his holding the offic
he would render illustrious to the tender mercies of
hot canvass, and the final wisdom of a mob of country
parsons.

In short, in Germany, the universities are exactly wh
the Rector of Lincoln and the Commissioners tell us tl
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nglish universities are not ; that is to say, corporations
of learned men devoting their lives to the cultivation
science, and the direction of academical education.”
iey are not ““ boarding schools for youths,” nor clerical
bminaries ; but institutions for the higher culture of
pen, in which the theological faculty 1s of no more
mportance, or prominence, than the rest; and whicl
truly “universities,” since they strive to represent
d embody the totality of human knowledge, and
b find room for all forms of intellectual activity.
May zealous and clear-headed reformers  like Mr.
attison succeed in their noble endeavours to sha e
r universities towards some such ideal as this, without
sing what is valuable and distinetive in their social
jne | But until they have succeeded, a liberal education
ill be no more obtainable in our Oxford and Cumbridge
niversities than in our public schools.

If I am justified in my eonception 6F the ideal of a
eral education ; and if what I have said about the
isting educational institutions of the country is also
e, it 1s clear that the two have no sort of relation
one another; that the best of our schools and the
ost complete of our university trainings give but

Inarrow, one-sided, and essentially illiberal education—

iile the worst give what is really next to no education
al. ~ The South London Working-Men’s  College
uld not copy any of these institutions if it would,

bold enough to express the conviction that it

ight not if it could.

For what is wanted is the reality and not the mere
me of a liberal education; and this College must
adily set before itself the ambition to be able to
e that education sooner or later. At present we

but beginning, sharpening our educational tools,
9
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as it were, and, except a modicum of physical scieng
we are not able to offer much more than is to be fou
in an ordinary school.

Moral and social science—one of the greatest ap
most fruitful of our future classes, I hope—at prese
lacks only one thing in our programme, and that is
teacher. A considerable want, no doubt; but i1t mug
be recollected that it is much better to want a teach
than to want the desire to learn. ,

Further, we need what, for want of a better nam
I must call Physical Geography. What I mean is thy
which the Germans call “ Erdkunde.” It is a descri
tion of the earth, of its place and relation te oth
bodies ; of its general structure, and of its great featun
—winds, tides, mountains, plains; of the chief fom
of the vegetable and animal worlds, of the varieti
of man. It is the peg upon which the greatest quanti
of useful and entertaining scientific information can }
suspended.

Literature is not upon the College programme ; b
I hope some day to see it there. For literature i
the greatest of all sources of refined pleasure, and o
of the great uses of a liberal education is to enab
us to enjoy that pleasure. There is scope enough f
the purposes of liberal education in the study of th
rich treasures/of our own language alone. All t
18 needed is direction, and the cultivation of a refind
taste by attention to sound criticism. But there i
no reason why French and German should not b
mastered sufficiently to read what is worth readi
in those languages, with pleasure and with profit..

And finally, by-and-by, we must have Histo
treated not as a succession of battles and dynastie
not as a series of biographies; not as evidence tl
Providence has always been on the side of either Whi

]

r Tories ;

ast, and 1ir
But, as :

e self-supy
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r Tories; but as the development of man in times
ast, and in other conditions than our own.
But, as it 1s one of the principles of our College to
e self-supporting, the public must lead, and we must
pHow, in these matters. If my hearers take to heart
that I have said about liberal education, they will
esire these things, and I doubt not we shall be able
p supply them. But we must wait till the demand
y made.




IV.

SCIENTIFIC EDUCATION: NOTES OF AN
AFTER-DINNER SPEECH.

[Mg. THACKERAY, talking of after-dinner speeches, has lamented ti
“one mnever can recollect the fine things one thought of in fl
cab,” in going to the place of entertainment. I am not aware th
there are any “fine things” in the following pages, but such
there are stand to a speech which really did get itself spoken,
the hospitable table of the Liverpool PhMomathic Society, more
less in the position of what “one thought of in the cab.”]

'\

'3
THE introduction of scientific training into the gene
education of the country is a topic upon which
could not have spoken, without some more or I
apologetic introduction, a few years ago. But up
this, as upon other matters, public opinion has of la
undergone a rapid modification. Committees of bol
Houses of the Legislature have agreed that somethi
must be done in this direction, and have even throw
out timid and faltering suggestions as to what sho
be done; while at the opposite pole of society, con
mittees of working-men have expressed their convicti
that scientific training is the one thing needful f
their advancement, whether as men, or as workme
Only the other day, it was my duty to take part
the reception of a deputation of London working me
who desired to learn from Sir Roderick Murchison,
Director of the Royal School of Mines, whether t
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organization of the Institution in Jermyn Street could
be made available for the supply of that scientific
instruction, the need of which could not have been
lapprehended, or stated, more clearly than it was by
them.

The heads of colleges in our great Universities (who
have not the reputation of being the most mobile of
persons) have, in several cases, thought it well that.
out of the <m‘ it number of honours and rewards at
their (hspo.sal, a few should hercafter be given to the
cultivators of the physical sciences.” Nay, I hear that
some colleges have even gone so far as to appoint one,
or, may be, two special tutors for the purpose of putting
the facts and principles of physical science before the

ot aware b

but such @ undergraduate mind.  And [ say it with gratitude
1,ftsl’°ke“’ and great respect for those eminent persons, that the
; more . ) v

{)eni" head masters of our public schools, Eton, Harrow,

Winchester, have addressed themselves to the problem
of introducing instruction in physical science among
the studies of those great educational bodies, with
much honesty of purpose and enlightenment of under-
standing ; and I live in hope tlmt before long, impor-
tant changes in this direction will be carried into effect
in those strongholds of ancient prescription. In fact,
sich changes have already been made, and physical
science, even now, constitutes a recognised eclement of

hat shoufill the school curriculum in Harrow and Rugby, whilst
sety, ca I understand that ample preparations for such studies

convictidill are being made at Eton and elsewhere.

yeedful f Looking at these facts, I might perhaps spare myselt
workmelll the trouble of giving any reasons for the introduction
ke part of physical science into elementary education ; yet I
rking mefll cannot but think that it may be well, if I place before

cchison, il you some consideratious which, I)Lllldlh, have hardly

received full attention,
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At other times, and in other places, I have endeavoure
to state the higher and more abstract arguments, by
which the qtudy of physical science may be shown
to be mdlspcnsable to the complete training of the
human mind; but I do not wish it to be supposed
that, because 1 happen to be devoted to more or les
abstract and ‘unpractical” pursuits, I am insensible
to the weight which ought to be attached to that which
has been said to be the English conception of Paradis

‘namely, getting on.” I Took upon it, that * getting
on” is a very important matter indeed. I do not
mean merely for the sake of the coarse and tangible
results of success, but because humanity is so con
stituted that a vast number of us .would never be
impelled to those stretches of exertion which make
us wiser and more capable men, if it were not for the
absolute necessity of putting on our faculties all the
strain they will bear, for the purpose of “getting on’
in the most practical sense.

Now the value of a knowledge of physical science
as a means of getting on, is indubitable. There are
hardly any of our trades, except the merely huckstering
ones, in which some knowledge of science may not
be directly profitable to the pursuer of that occupation
As industry attains higher stages of its development,
as its processes become mere complicated and refined,
and competition more keen, the sciences are dragged
in, one by one, to take their share in the fray ; and
he who can best avail himself of their help is the man
who will come out uppermost in that struggle for exist
ence, which goes on as fiercely beneath the smooth
surface of modern society, as among the wild inhabit-
ants of the woods.

Jut, in addition to the bearing of science on ordinary
practical life, let me direct your attention to its immense
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eavoure{linfluence on several of the professions. I ask any one
1ents, byfwho has adopted the calling of an engineer, how much
e shown ime he lost when he left school, because he had to
r of thefdcvot: himself to pursuits which were absolutely novel
suppose(@land strange, and of which he had not obtained the
e or lesfiilyemotest conception from his instructors? He had
nsensiblefilto familiarize himself with ideas of the course and
at whichinhowers of Nature, to which his attention had never
Paradisc@ilbeen directed during his school-life, and to learn, for
“gettingiilithe first time, that a world of facts lies outside and
do notfbeyond the world of words. I appeal to those who
tangible@lknow what Engincering is, to say how far I am right
so con-ln- respect to that profession; but with regard to
never befenother, of no less importance, I shall venture to
h makefilspeak of my own knowledge. There is no one” of
it for thefillhs who may not at any moment be thrown, bound
3 all thefihand and foot by physical incapacity, into the hands
ting on’{f a medical practitioner. The chances of life and
feath for all and each of us may, at any moment,
1 scienceflepend on the skill with which that practitioner is
'here arcfble to make out what is wrong in- our bodily frames,
ckstering@ind on his ability to apply the proper remedy to the
may notjillefect.
cupation @ The necessities of modern life are such, and the
Jopment,@Blass from which the medical profession 1is chiefly
l ecruited is so situated, that few medical men can hope
0 spend more than three or four, or it may be five,
ay ; andfilears in the pursuit of those studies which are imme-
the manjilliately germane to physic. How is that all too brief
for exist-@eriod spent at present? I spcak as an old examiner,
, smoothiaving served some eleven or twelve yecars in that
ppacity in the University of London, and therefore
aving a practical acquaintance with the subject;
ordinary@ut I might fortify myself by the authority of the
immensef@resident of the College of Surgcons, Mr. Quain, whom
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I heard the other day in an admirable address (th
Hunterian Oration) deal fully and wisely with this ve
topic.!

A young man commencing the study of medicine i
at once required to endeavour to make an acquaintane
with a number of sciences, such as Physics, as Chemistry
as Botany, as Physiology, which are absolately and entirel
strange to him, however excellent his so-called educ “atioy
at school may have been. Not only 1s he devoid of a
apprehension of scientific conceptions, not only does hy
fail to attach any meaning to the words “matter,
“force,” or “law” in their scientific senses, but, worg
still, he has no notion of what it is to come 1nt0 conta
with nature, or to lay his mind alongside of a physic
fact, and try to conquer it, in the way our great naw
hero told his captains to master their enemies. Hi
whole mind has been given to books, and I am hardj
exaggerating if I say that they are more real to hi
than Nature.
got out of books, and rests upon the

1 Mr. Quain’s words (M(ds: 1l Tvmes and Gazette, February 20) are :—“

few words as to our special Medical course of instruction and the influens
upon it of such changes in the elementary schools as I have mentioned.

student now enters at once upon several sciences—phvsics, chemistry, anatom

hysiology, botany, pharmacy, therapeutics — all thuw the facts and th
Emgu. ge and the laws of each, to be mastered in eighteen months. Upt
the beginning of the Medical course many have learned little. We canr
claim anything better than the Examiner of the University of London
the Cambridge Lecturer have reported for their Universities. Supposing th
at school young people had acanived some exact elementary knowledge i
physics, chemlstry, and a branch of natural history—say botany—with

hysiolog gy connected with it, they would then have gained necessary kno
Fedge, with some practice in inductive reasoning. The whole studies
processes of observation and induction—the best (lmmplme of the mind
the purposes of life—for our purposes not less than any. ‘By such stud

(says Dr. Whewell) of one or more departments of inductive science t

mind may escape from the thraldom of mere words.’ By that plan
burden of the early Medical course would be much lightened, and more ti
devoted to practical stulies, including Sir Thomas Watson’s * final and supres
stage ’ of the knowledge of Medicine,”
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master or other; nor does he entertain any misgiving
that the metth of learning which led to pmhmcncy

in the rules of grammar, w111 suffice to lead him to a

mastery of the laws of Nature. The youngster, thus
unprepared for serious study, is turned loose among
his medical studies, with the result, in nine cases out
of ten, that the first year of his curriculum is spent
in learning how to learn. Indeed, he is lucky, if at
the end of the first year, by the exertions of his teachers

| and his own industry, he has acquired even that art of

arts. After which there remain not more than three,
or perhaps four, years for the profitable study of such
vast sciences as Anatomy, Physiology, Therapeutics,
Medicine, Surgery, Obstetrics, and the like, upon his
knowledge or ignorance of which it depends whether
the prac titioner shall diminish, or increase, the bills of
mortality. Now what is it but the preposterous con-
dition of ordinary school education which prevents a
young man of seventeen, destined for the practice of
medicine, from being fully prepared for the study of
nature; and from cogming to the medical school, equipped
with that preliminary l\nowlcdgo of the pxm(,lplcs of
Physics, of Chemistry, and of Biology, upon which he
has now to waste one of the precious years, every
moment of which ought to be given to those studies
which Dbear directly upon the knowledge of his
profession ?

There is another profession, to the members of which,
I think, a certain preliminary knowledge of physical
science might be quite as valuable as to the medical
man. The practitioner of medicine bLtS before himself
the noble object of taking care of man’s bodily welfare ;
but the members of this other profession undertake to
“minister to minds diseased,” and, so far as may be,
to diminish sin and soften sorrow. Like the medical
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profession, the clerical, of which I now speak, rests i
power to heal upon its knowledge of the order of th
universe—upon certain th(“OI‘lL‘l of man’s relation t;
that which lies outside him. It is not my business t
express any opinion about these theories. 1 merely
wish to point out that, like all other theories, they ar
professedly based upon matter of fact. Thus the clerical
profession has to deal with the facts of Nature from 4
certain point of view ; and hence it comes into contact
with that of the man of science, who has to treat the
same facts from another point of view. You know how
often that contact i1s to be described as collision, or
violent friction; and how great the heat, how little
the light, which commonly results from it.

In the interests of fair play, to say nothing of those
of mankind, I ask, Why do not the clergy as a body
acquire, as a part of their preliminary cdumtlon some
such tincture of physical science as will put them in

a position to understand the difliculties in the way
of accepting their theories, which are forced upon the
mind of every thoughtful and intelligent man, who has
taken the trouble to instruct himself in the elements
of natural knowledge ?

Somz time ago I attended a large meeting
clergy, for the purpose of delivering an address which

of the

I had been invited to give. I spoke of some of the
most elementary facts in physical science, and of the
manner in which they directly contradict certain of the
ordinary teachings of the clergy. The result was, that,
after I had finished, one section of the assembled eccle-
siastics attacked me with all the intemperance of pious
zeal, for stating facts and conclusions which no com
petent judge douht% while, after the first speakers had
subsided, amidst the cheers of the great majority of their
collcwucs the more rational nunouty rose to tell me
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hat I had taken wholly superfluous pains, that they
already knew all about what I had told them, and
perfectly agreed with me. A hard-headed friend ot
imine, who was present, put the not unnatural question,
“Then. why don’t you say so in your pulpits?” to

I 1merely which inquiry I heard no reply.

: tl(fy an In fact the clergy are at present divisible into three
1e clerical sections : an 1mmense body who are ignorant and speak
re from a : . g

out; a small proportion who know and are silent;
and a minute minority who know and speak according
o their knowledge. By the clergy, I mean especially
the Protestant clergy. Our great antagonist—I speak
ps a man of science—the Roman Catholic Church, the
pne great spiritual organization which is able to resist,
and must, as a matter of life and death, resist, the
progress of science and modern civilization, manages
her affairs much better.

[t was my fortune some time ago to pay a visit to
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tlllwm '"Mlbne of the most important of the institutions in which
the way he clergy of the Roman Catholic Church in these islands
upon the

pre trained ; and it seemed to me that the difference
petween these men and the comfortable champions of
Anglicanism and of Dissent, was comparable to the
ifference  between our gallant Volunteers and the
rained veterans of Napoleon’s Old Guard.

The Catholic priest is trained to know his business,
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o Of, ﬂﬁe nd do it effectually. The professors of the college in
a0 the juestion, learned, zealous, and determined men, per-
T Oi}f te nitted me to speak frankly with them. We talked like
was, that,

jutposts of opposed armies during a truce—as friendl

3 nemies ; and when I ventured to point out the difhi-
of plous@Ryities their students would have to encounter from
no com Esientific thought, they replied : “Our Church has lasted
akers ha,d nany ages, and has passed safely through many storms.
y (;gltl;h;lz he present is but a new gust of the old tempest, and
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we do not turn out our young men less fitted to weather
it, than they have been, in former times, to cope with
tha difficultics ot those times. 'The heresies of~the day
are explained to them by their professors of philosophy
-and science, and they are taught how those heresies are
to be met.”

I heartily respect an organization which faces it
enemies in this way ; and I wish that all ecclesiasticil
organizations were in as effective a condition. I think
it wpuld be better, not only for them, but for us. The
army of liberal thought is, at present, in very loos
order ; and many a spirited free-thinker makes use of
his freedom mainly to vent nonsense. We should be
the better for a vigorous and watchful enemy to hammer
us into cohesion and discipline ; and I, for one, lament
that the bench of Bishops cannot show a man of
the calibre of Butler of the “ Analogy,” who, if he
were alive, would make short work of much of the
current @ prior: “ infidelity.”

I hope you will consider that the arguments I hawe
now stated, even if there were no better ones, con-
stitute a sufficient apology for urging the introduction
of science into schools. The next question to which
I have to address myself is, What sciences ought to be
thus taught ? And this is one of the most important of
questions, because my side (I am afraid I am a terribly
candid friend) som times spoils its cause by going nn
for too much. There are other forms of culture beside
physical science ; and I should be profoundly sorry t
sce the fact forgotten, or even to observe a tendency to
starve, or cripple, literary, or wsthetic, culture for the sake
of science. Such a narrow view of the nature of ceduci
tion has nothing to do with my firm conviction tha
a complete and tllUlOuOh scientific culture ought to be
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ptroduced into all schools. By this, however, I do not
pean that every schoolboy should be taught everything
 science.  That would be a very absurd thing to con-
pive, and a very mischievous thing to attempt. What
mean is, that no boy nor girl should leave school
ithout possessing a grasp of the general character of
ience, and without having been disciplined, more or
gs, in the methods of all sciences; so that, when
rned into the world to make their own way, they
hall be prepared to face scientific problems, not by
nowing at once the conditions of every problem, or
y being able at once to solve it; but by being familiar
ith the general current of scientific thought, and by
eing able to apply the methods of science in the
oper way, when they have acquainted themselves with
he conditions of the special probklem.

That is what I understand by scientific education.
o furnish a boy with such an education, it is by no
cans necessary that he should devote his whole school
xistence to physical science: in fact, no one would
ment so one-sided a proceeding more than I. Nay
ore, it 18 not necessary for him to give up more than a
oderate share of his time to such studies, if they be
operly selected and arranged, and if he be trained in
em in a fitting manner.

I conceive the proper course to be somewhat as
llows. To begin with, let every child be instructed in
ose gencral views of the phenomena of Nature for
hich we have no exact English name. « The nearest
proximation to a name for what I mean, which we
pssess, 18 “ physical geooraphy.” The Germans have a
ptter, “ Erdkunde,” (*‘ earth knowledge ” or * geology ”
its etymological sense,) that is to say, a general know-
dge of the earth, and what is on it, 1n it, and about it.
any one who has had exnerience of the ways of young
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children will call to mind their questions, he will finf
that so far as they can be put into any scientific category,
they come under this head of “ Erdkunde.” The chi
asks, “ What is the moon, and why does it shine!
“ What is this water, and where does it run ?”  “ Why
is the wind ?”  “ What makes the waves in the sea!’
“ Where does this animal live, and what is the use ¢
that plant ?” And if not snubbed and stunted by being
told not to ask foolish questions, there is no limit to the
intellectual craving of a young child ; nor any bounds t
the slow, but solid, accretion of knowlcdge and develo
ment of the thinking faculty in this way. To all sud
questions, answers which are necessarily incomplety
though true as far as they go, may be given by any
teacher whose ideas represent real knowledge and no
mere book learning ; and a panoramic view “of Nature,
accompanied by a strong infusion of the scientific habi
of mind, may thus be placed within the reach of ever
child of nine or ten.

After this preliminary opening of the eyes to the
great spectacle of the daily progress of Nature, as th
reasoning faculties of the child grow, and he become
familiar with the use of the tools of knowledge—reading
writing, and elementary mathematics—he should pas
on to what-is, in the more strict sense, physical science
Now there are two kinds of physical science : the on
regards form and the relation of forms to one another
the other deals with causes and effects. In many d
what we term our sciences, these two kinds are mixe
up together; but systematic botany is a pure examplé
of the former kind, and physics of the latter kind, d
science. Every educational advantage which training
in physical science can give is obtainable from the propd
study of these two; and I should be cohtented, for th
present, if they, added to our * Erdkunde,” furnishe
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he whole of the\yicntiﬁc curriculum of schools. Indeed,
conceive 1t woul be one of the greatest boons which
puld be conferred®ipon England, it henceforward every
hill in the country were instructed in the ge neral
mowledge of the tlnngs about 1t, 1n the (,lL‘IllOntb
h\'sl(s and of botany. But [ should be still
ptter pleased 1if there could be added somewhat of
hemistry, and an elementary acquaintance with human
hysiology.
So far as school education is concerned, I want to go
p further just now ; and I believe that butll mstxuctwn
ould make an excellent introduction to that preparatory
jentific training which, as I have indicated, is so e&sen-
al for the successful pursuit of our most important pro-
wions. But this modicum of ipstruction must be so
ven as to ensure real knowledge and practical discipline.
scientific education is to be dmlt with as mere book-
rk, it will be better not to attempt it, but to stick to
e Latin Grammar, which makes no pretence to be any-
ing but bookwork.
If the great benefits of scientific training are sought,
is essential that such training should be real : th,lt 18
say, that the mind of the scholar should be brought
o direct relation with fact, that he should not merely
told a thing, but made to see by the use of his own
ellect and ability that the thing is so and no otherwise.
e great peculiarity of scientific training, that in virtue
which it cannot be replaced by any other discipline
hatsoever, 18 this bringing of the mind directly into
tact \\1th fact, and practising the intellect in the
mpletest form of induction ; that is to say, in drawing
clusions from particular facts made known by imme-
te observation of Nature.
'he other studies which enter into ordinary education
not discipline the mind in this way, Mathematical
.
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training is almost purely deductive. The mathematici @l + e soli
starts with a few simple propositions, the proof of whiil . 1. ca;
is 80 obvious that they are called self-evident, and tl owledee,
rest of his work consists of subtle deductions from thenl = ot att
The teaching of languages, at any rate as -ordinarifl ’t}e pul
practised, 1s of the same general nature,—authority ay pecially, |
tradition furnish the data, and the me ntal operations @ compelle
the scholar are deductive. Liteve iha
Again: if history be the subject of study, the faq iscipline ¢
are still taken upon the evidence of tradition and afl 1o sure -
thority. You cannot make a boy see the battle @ mation
Thermopylee for himself, or know, of his own knowleds@l  have e
that Cromwell once ruled England. There 18 no gettig practical
into direct contact with natural fact by this road ; thefl@ Ope is c
is no dispensing with authority, but rather a restili;cation b
upon 1t. intelliges
In all these respects, science differs from other el informa
cational discipline, and prepares the scholar for comm@ills it heoin
life. What have we to do in every-day life? Most ject_logs()]
the business which demands our attention is matter @ fit for s
fact, which needs, in the first place, to be accuratiiler a modi
observed or apprehended ; in the second, to be S People f
terpreted by inductive and deductive reasonings, whifilhildren su
are altogether similar in their nature to those employ: their
in science. In the one case, as in the other, whatever@ropositions
taken for granted is so taken at one’s own erll . the educ:
and reason are the ultimate arbiters, and patience a cessantly
honesty are the great helpers out of difficulty. " science
But if scientific training is to yield its most emingiupidity of
results, it must, I repeat, be made practical. That 1s §lhat stupid
say, in explaining to a child the general phenomena @ascitur,” a
Nature, you must, as far as possible, give reality to yilind pedag
teaching by object-lessons; in teaching him botany, | petites, o
must handle the plants and dissect the flowers for hi tificial on
self ; in teaching him physics and chemistry, you mi sentially i
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hematici@ + he solicitous to fill him with information, but you

f of whi st be careful that what he learns he knows of his own
it, and th owledge. Don’t be satisfied with telling him that a

from thenfll,onet attracts iron. Let him see that it does ; let him
ordinari@l | the pull of the one upon the other for himself. And,
,hori.t_v g peciully, tell him that it is his duty to doubt until he
rerations @l compelled, by the absolute authority of Nature, to
clieve that which is written in books. Pursue this
r, the fa iscipline carefully and conscientiously, and you may
on and afill ke sure that, however scanty may be the measure of
» battle @ formation which you have poured into the boy’s mind,
knowledsfiloy have created an intellectual habit of priceless value
no gettifly practical life. :
‘oad ; the One is constantly asked, When should this scientific
r a restifiucation be commenced ? I should say with the dawn
f intelligence. As I havo,alréady said, a child seeks
other eiflbr information about matters of physical science as soon
‘or commiills it begins to talk. The first teaching it wants 1s an

? st @ibject-lesson of one sort or another ; and as soon as it
s matter i fit for systematic instruction of any kind, it 1s fit

accurat/filbr a modicum of science.
to be i People talk of the difficulty of teaching young
iings, whidlllhildren such matters, and in the same breath insist
se employflinon their learning their Catechism, which contains
whateve @ropositions far harder to comprehend than anything
_ peril ; {lllh the educational course I have proposed. Again, I am
atience ufllhcessantly told that we, who advocate the introduction
Uty. f science into schools, make no allowance for the
ost emindltupidity of the average boy or girl; but, iIn my belief,
That is @lhat stupidity, in nine cases out of ten, “fit, non
renomeni @ascitur,” and is developed by a long process of parental
ity to yflind pedagogic repression of the mnatural intellectual
1. botany, Mbpetites, accompanied by a persistent attempt to create
-ers for hifllrtificial ones for food which is not only tasteless, but
psentially indigestible.
F <)

-
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'Those \who urge the difficulty of instructing youn
peoplevdft science are apt to forget another very in
portant condition of success—important in all kinds
teaching, but most essential, I am disposed to" think
wlien th(, scholars are very young. This condition i
that the teacher should himself 14‘1l]> and practically
kinow his subject. If he does, he will he able to spei
of it 1n the casy language, aml with the completenes
of conviction, with which Le talks of any ordinary
every-day matter. If he does not, he will be afraid u
wander beyond the limits of the technical phraseology
which he has got up; and a dead dogmatism, whid
oppresses, or raises opposition, will take the place of th
lively confidence, born of personal conviction, whic
cheers and encourages the eminentlyysympathetic ming
of childhood.

[ have already hinted that such scientific training a
we seek for may be given without making any ex
travagant claim upon thc time now devote (1 to edu( atiot
We Lbl\ only for “a most favoured nation ” clause in oy
treaty with the schoolmaster ; we demand no more tha
that science shall have as much time given to 1t as an
other single subject—say four hours a weck in each clas
of an ()I(lllldl) school.

For the present, I think men of science Would be wel
content with such an arrangement as this ; but, speaking
for myself, I do not plctuul to lnlluc that such
arrangement can be, or will be, permanent. In the
times the educational tree seems to me to have its root
in the air, its leaves and flowers in the ground ; and,]
confess, I should very much like to turn it upside dow
so that"its roots might be solidly embedded among th
facts of Nature, and draw thence a-$ound nutrimen
for the foliage and fruit of literature and of art. N
educational system can have a claim to permanenc
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ng  youn inless it recognises the truth that education has two
o)

very in jreat ends to which everything else must be subordinated.
kinds EThe one of these is to increase knowledge ; the other is

o develop the love of right and the hatred of wrong.

With wisdom and u}»unhtno%s a nation can make its
yay worthily, and beauty will follow in the footsteps
of the two, even if she be not specially invited ; while
here is perhaps no sight in the whole wmld more
addening and revolting than is offered by men sunk
1 ignorance of everything but what other men have
ritten ; secmingly devoid of moral belief or guidance ;
jut with the sense of beauty so keen, and the power of
xpression so cultivated, that their sensual caterwauling
nay be almost mistaken for the music of the spheres.

At present, education is almost entirely devoted to
he cultivation of the power of expression, and of the
nse of literary beauty. The matter of having any-
hing to say, beyond a hash of other people’s opinions,
r ot possessing any criterion of beauty, so that we may
istinguish between the Godlike and the devilish,
bft aside as of no moment. 1 think I do not err in
pying that if science were made the foundation of
lucation, instead of being, at most, stuck on as cornice
p the edifice, this state of things could not exist.

In advocating the 1nt1mlu<lmn of physical science
5 a leading ele ment in education, I by no means refer
nly to thc higher schools.  On the contrary, I believe
at such a ch ange 18 eve n more imperatively called for
b those primary schools, in which the children of the
or are c\]udul to turn to the best account the little
me they can devote to the acquisition of knowledge.
great step in this direction has already been nnulv
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out to be of more infportuncc to the welfare of tl Ecclesia
people, than many political changes, over which the noiy alling thi
of battle has rent the air. 5]1(»11](1 |
Under the regulations to which I refer, a schoolmaster L about
can set up a class in one or more branches of science il . 1ino ¢
his pupils will be examined, and the State will pay hin n\'thilrw !
at a certain rate, for all who succeed in passing. | " 0f?ns
have acted as an examiner under this system from thy 'nm\'lu]"e
beginning of its' éstablishment, and this year I expecil | tion {30
to have not fewer than a couple of thousand sets [ sheuld
answers to questions in Physiology, mainly from youndll il not
people of the artisan class, who have been taught I 10:1115, of
the schools which are now scattered all over Grefil.ir vood
Britain and Ireland. Some of my colleagues, who havil; | btlmt’
to deal with subjects such as Geometry, for which thgl - to Lri
present teaching power is better organized, I unde u-; at our
stand are likely to have three or four times as man And if
papers.  So far as my own subjects are concerned, I cofil.ve roforr
undertake to say that a great deal of the tc(ulnn(r thl snour of
results of which are before me in these ex .unmatlun.\,' inds of 1]
very sound and good ; and I think it is in the power @ilb¢ (1o wo
the examiners, not only to keep up the present standarilyom those
but to cause an almost unlimited improvement. Nofl}refore of
what does this mean ? It means that by holding ol v recom:
a very moderate inducement, the masters of primar@lict Ther
schools in many parts of the country have been led e t1c inst
convert them into little foci of scientific instruction; an ions from |
that they and their pupils have contrived to find, ort
make, time enough to carry out this{ object with a ver
considerable «lwlu- of efficiency. That efficieny wil
[ doubt not, l)c very much incRasad as the Systa
becomes sknown and perfected, - even with the ven
limited leisure left to masters and teachers on week
days. And this leads me to ask, Why should scientih
teaching be limited to week-days ?
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re of th Ecclesiastically-minded persons are in the habit of
1 the nois alling things tlw) do not like by very hard names, and
slmuld nnt wonder 1f they brand " the proposition I
1901m:x5ter am about to make as blasphemous, and worse.  But, not
f science Sl inding this, I venture to ask, Would there really be
I pay hin, mthm(r wrong in using part of Sund: ay for the pur-
assIng. pose of instructing those “who have no other lei isure, 1n a
1 from the knowledge of the phenomena of Nature, and of man’s
v 1 expecfilb]ation to Nature ?
nd sets [ should like to see a scientific Sunday-school in every
om youissnarish, not for the purpose of superseding any existing
Sl cans of teaching the people the things that are for
ver Grediilheir good, but side by side with them. 1 cannot but
. hink that there is room for all of us to work in help-
which th ng to bridge over the great abyss of ignorance which
[ undefillics at our feet.
'S as many And if any of the ecclesiastical persons to whom 1
ned, 1 culllbave referred, object that they find it derogatory to the
whing, ﬂl ponour of the God whom they worship, to awaken the
llhl“““‘ iinds of the young to the infinite wonder and majesty
e power b the works which they proclaim His, and to teach
tStiUl‘l*["" hem those laws which must needs be His laws, and
ent. Nolherefore of all things needful for man to know—I can
.”l(hllg ou nl\ recommend t]u-m to be let blood and put on low
f primar@liet. There must be some thing very wrong going on
een led 1l the instrument of logie, if it turns out su(h (onclu-
ction; afiions from such pre 1SSCS,
find, ort
vith a ver
1e1y wil
he b‘}'stt
the ven
on weck
d scientif




L)

V.

ON THE EDUCATIONAL VALUE OF THE
TUP;\L

{ NA HISTORY SCIENCES.

¢
THE subject to which I have to heg your attentin
during the ensuing hour is “The 1\(](lt10n of Ph}sm
lomml Science to other branches of Knowledge.”

Had circumstances permitted of the dvhvery,
their strict logical order, of that series of discourss
of which the prwunt lv( ture 18 a member, I should
have preceded my friend and colleague Mr Henfrey,
who addressed you on Monday last but while, fir
the sake of that order, I must beg you to suppose tha
this discussion of the Edu(atmnal bearings of Biology
in general does precede that of Special /,noln(ry ang
Bnt any, I am rejoiced to be able to take advantag
of the light thus already thrown upon the tende ey
and methm]s of Physiological Science.

Regarding Physiological Science, then, in its wides
sense—as the equivalent of Biology—the Science df
Individual Life—we have to consider in succession :

1. Its position and scope as a branch of knowledge.

2. Its value as a means of mental discipline.

3. Its worth as practical information.

And lastly,

4. At what period it may best he made a branch

Education.
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Our conclusions on the first of these heads must
cpon(l of course, upon the nature of the subject-
matter of Biology ; and I think a few preliminary
nn~1dt1atmnq will place before you in a clear light
he vast difference which exists between the hvmg
hodies with which Physiological science is concerned,
and the remainder of the universe ;—hetween the pheeno-
mena of Number and Space, of Physical and of Chemical
orce, on the one hand, and those of Life on the other.
The mathematician, the physicist, and the chemist
ontemplate things in a condition of rest; they look
pon a state of equilibrium as that to which all bodies
ormally tend.

The mathematician does not suppose that a quantity
jill alter, or that a given point in space will change
s direction with 10011‘(1 to another pomt .sp(mta-
eously And it is the same with the physicist.  When
Newton saw the apple fall, he concluded at once that
he act of falling was not the result of any power
pherent in the apple, but that it was the result of the
tion of something else on the apple. In a similar
panner, all physic al force is regarded as the disturbance
an equilibrium to which thmﬂs tended before its
gertion,—to which they will tcnd again after its
pssation.

The chemist equally regards chemical change in a
dy, as the effect of the action of something external
) the body changed. A chemical mmlmum] once
prmed  would persist for ever, if no alteration took
face 1n surrounding conditions.

But to the studvnt of Life the a\pmt of nature 1s
versed.  Here, incessant, and, so far as we know,
pontaneous change is the rule, rest the exception—
e anomaly to be accounted for. Living things have
D inertia, and tend to no equilibrium.
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Permit me, however, to give more force and clea i1l osive
ness to these somewhat abstract considerations, by u cvvl;p a
illustration or two. he water

Imagine a vessel full of water, at the ordinary tenjilb. means
perature, in an atmosphere saturated with vapour. Thjium.
quantity and the figure of that water will not chang Nor is
so far as we know, for ever. ittle creat

bu] pose a ]ump of gold be thrown into the vessel- aboratory
motion and (hstml)(m( e of figure exactly proportioniiilhe water
to the momentum of the go]«l will take place.  Buflhem into |
after a time the effects of this disturbance will subsii{lnd, at th
—equilibrium will be restored, and the water will retunfilulstance
to its passive state. Furtherr

Lxlmw the water to cold—it will solidify—and in yllhis increa:
doing its particles will arrange themse lves in  definitff 4 crvstal
cr).stalllm shapes. But once formed, these crystifxtent it
change no further. f the orig

Again, substitute for the lump of gold some substandfilirowth and

Ilpdl)l(‘ uf entering into chemical “relations -with th Nor is t
\\'dt(l‘ —say, a mass of that substance which 1s call:@nd subdiv

““ protein “"—the substance of flesh :—a very consideraliflew form,
disturbance of equilibrium will take place—all sorts @lecrete a s
chemical compositions and decompositions will occufhut up fo:
but in the end, as before, the result will be the resumpndirectly, |
tion of a condition of rest. Now, so

Instead of such a mass of dead protein, howevilllo the exist
take a particle of living protein—one of those minufllerm. A |
microscopic living things which throng our pools, afilends to liy
are known as Infusoria—such a creature, for instan:@@® Consider
as an Euglena, and place it in our vessel of watiilfom the d
It is a round mass provided with a long filament, aihemist hav
except in this peculiarity of shape, puwnh no appr The parti
ciable physical or chemical difference whereby it migifihe particle
be distinguished from the particle of dead protein. it also r

3ut the difference in the phenomena to which Sends to exl
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will give rise 1s immense: in the first place it will
develop a vast quantity of physical force— cleaving
he water in all directions with considerable rapidity
by means of the vibrations of the long filament or
flium.

Nor is the amount of chemical energy which the
ittle creature possesses less striking. It is a perfect
aboratory 1n itself, and it will act and react upon
he water and the matters contained therein ; converting
hem into new compounds resembling its own substance,
nd, at the same time, giving up portions of its own
hstance which have become effete.

Furthermore, the Euglena will inerease in size; but
s Increase 1s by no means unlimited, as the increase
bf a crystal might be. After it has grown to a certain
xtent 1t (h\ulc.\ and each portion assumes the form
hf the original, and proceeds to repeat the process of
irowth and division.

Nor is this all.  For after a series of such divisions:
d subdivisions, these minute points assume a totally
ew form, lose their long tails—round themselves, and
crete a sort of envelope or box, in which they remain
wt up for a time, eventually to resume, directly or
directly, their primitive mode of existence.

Now, so far as we know, there is no natural limit

the existence of the Euglena, or of any other living
rm. A living species once Lum( hed into existence
ends to live inl ever.

Consider how widely different this living particle is
om the dead atoms with which the physicist and
emist have to do!

The particle of gold falls to the hottom and rests—
e particle of dc(ul protein duum}mws and disappears
it also rests: but the living protein mass neither

inds to exhaustion of its forces nor to any permanency

B

i
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of form, but is essentially distinguished as a disturloji + more
of equilibrium so far as force is concerned, as under s clearly 1
going continual metamorphosis and change, in pou1ich the
of form. pver form
Tendency to equilibrium of force and to permancnc il e
of form then, are the characters of that portion of thjl.. the p
universe which does not live—the domain of the chemisfil1ic:h does
and physicist. Itthis b
Tendency to disturb existing equilibrium,—to takj o the I
on forms which succeed one another in definite cycle il tors upo!
is the character of the living world. Loxt be fi
What is the cause of this wonderful difference betwee [l volve neq
the dead particle and the living particle of mattofilleith whic)
appearing in other respects identical ? that differencjille] is said
to which we give the name of Life ? general,
— I, for one, cannot tell you. It may be that, by aniirsued in
by, philosophers will discover some higher laws il said to
which the facts of life are particular cases—very possibiiiology a
they will find out some bond between physico-chemicillbust confes
phgnomena on the one hand, and vital pheEnomengl So far
on the other. At present, ]m\\c\u we assuredly knovilf the mat
of none ; and I think we .\lmll exercise a wise humility ppose, a
in confessing that, for us at least, this successive assumpfilistes of th
tion of different states—(external conditions remaining ) conseque
the same)—this spontaneity of action—if 1 may usgl Science i
a term which implies more than 1 would be answertbl@lzed conm
for—which constitutes so vast and plzlin a ])l'zuttlm veteran m
distinction between living bodies and those which (@ffer from
not live, is an ultimate fact; indicating as such, tiqbardsman’s
existence of a broad line of demarcation between ti@l which a |
subject-matter of Biological and that of all other sciencel the same
For I would have it understood that this simp@livage has
Euglena is the type of all living things, so far as tifal advant
distinétion between these and inert matter is concernel jordsman’s
That cycle of changes, which is constituted by perhafilt the wea
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. disturbe i t more than two or three steps in the Euglena, is
-as unde-{s clearly manifested in the multitudinous stages through
. in pouhich the germ of an oak or of a man passes. What-
bver forms the Living Being may take on, whether
ermanencylimple or complex, production, growth, reproduction,
aon of thilre the pheenomena which distinguish it from that
he chemisfilehich does not live.
If this be true, it 1s clear that the student, in ]»(mm(r
,—to takjilom the physico-chemical to the phy \l(>]1)gl( al sciences,
ute cyclesfilnters upon a totally new order of facts; and it will
bext be for us to consider how far these new facts
ce betweaflinvolve new methods, or require a modification of those
of mattufilith which he is already acquainted. Now a great
differenc:illeal is said about the peculiarity of the scientific method
n general, and of the different methods which are
at, by ani@ursued in the different sciences. The Mathematics
r laws dfillre said to have one special method ; Physics another,
ry possibli@Biology a third, and so forth. For my own part, I
o-chemicifflust confess that I do not understand this phraseology.
dheenomenl So far as I can arrive at any clear comprehension
redly knovlf the matter, Science is not, as many would scem to
se humility pppose, a modification of the black art, suited to the
ve assumjistes of the nineteenth century, and flourishing mainly
remaining consequence of the decay of the Inquisition.
[ may usgl Science is, I believe, nothing but trained and orga-
answeribliilzed common sense, dlﬂum«r from the latter only as
a practiciflveteran may differ from a raw recruit : and its methods
which @ffer from those of common sense only so far as the
3 such, tibardsman’s cut and thrust differ from the manner
etween il which a savage wields his club. The primary power
ler sciencel the same in each case, and perhaps the untutored
this simpifivage has the more brawny arm of the two. The
far as tiial advantage lies in the point and polish of the
; concernei¥ordsman’s weapon ; in the trained eye quick to spy
by perhaft the weakness of the adversary; in the ready hand
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prompt to follow it on the instant. But after all, by Phypsiol
sword exercise 18 only the hewing and poking of thjkie Physi
clubman developed and perfected. being “ine

So, the vast results obtained ]»y Science are wo Now, th
by no mystical faculties, by no mental processes, othafillycthods or
than those which are practised by every one of u [t canno
in the humblest and meanest affairs of life. A detectivjiles | hope
policeman discovers a burglar from the marks madjilical in all
by his shoe, by a mental process identical with thufllyethod is t
by which Cuvier restored the extinct animals of Mou il [s it the
martre from fragments of their bones. Nor does thuléinexact”
process of induction and deduction by which a ladiberformed |
finding a stain of a peculiar kind upon her dress, cofiltomach ; t
cludes that .smmhndy has upset the inkstand thereol ws of a
differ in any way, in kind, from that by which Adangllways up :
and Leverrier discovered a new planet. lways ope

The man of science, in fact, simply uses with scrifenumeratin
pulous exactness, the mvthoda which we all, habitual{lin Euclid.
and at every moment, use carelessly ; and the mu f Biologic:
of business must as much avail himself of the scientiifanses: firs
method—must be as truly a man of science—as th plexity of
veriest bookworm of us all ; though I have no douigonditions,
that the man of business will find himself out to be pproximat
philosopher with as much surprise as M. Jourdiftances: an
exhibited, when he discovered that he had been (ibarative ye
his hife talking prose. If, however, there be no rdmany of 't
difference between the methods of science and thoBut in an e
of common life, it would seem, on the face of i distinou
matter, highly 1mpmbal>lc that there should be afhe acciden
difference between the methods of the different sciencefimethods an
nevertheless, it is constantly taken for granted, ti4f Physics
there is a very wide difference between the Physiologid8 It is saic
and other sciences in point of method. omparativ,

In the first place it is said—and I take this podll, . . ..
first, because the imputation is too frequently admitiqlso specially ac
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er all, tiillby Phpsiologists themselves-—that Biglogy differs from
ing of thjiikhe Ph)slco (hemu al and Mathe m/tn al sciences 1n
being “ inexact.”
are wop \m\ this phrase “inexact” must refer clrlw to the
sses, othafliethods or to the results of Physiological science,
me of u [t cannot be correct to apply it to the methods ; for,
\ detectivfillas I hope to show you by and by, these are iden-
arks mad{ltical in all sciences, and whatever is true of Physiological
with thufmethod is true of Physical and Mathematical me thml
s of Mol Is it then the results of Biological science which are
does thu inexact”? -I think not. If I say that respiration is
ch a lady@performed by the lungs; that digestion is effected in the
dress, corfiktomach ; that the eye 18 the organ of sight; that the
d thereofliaws of a vertebrated animal never open Sidew: ays, but
ich Adanlways up and down ; while those of an annulose animal
lways open sideways, and never up and down—I am
with scrfilenumerating propositions which are as exact as anything
habitualiin Euclid. How then has this notion of the inexactness
1 the mufbf Biological science come about? I believe from two
1e scientiifiibauses: first, because, in consequenée of the great com-
ce—as tiglexity of the science and the multitude of interfering
- no doufonditions, we arc very often only enabled to ptvdlc
out to be @Bpproximatively whap will occur ‘under given circum-
Jourduftances ; and secondly, because, on account of the com-
1 been igparative youth of the Phy \1()lo<r1ml sciences, a great -
be no rimmany of their laws are still nnpufw*tl} \\ml\od out.
and the@But, in an educational point of view, it is most important
ace of (Mo distinguish Dbetween the essence of a science and
ld be wgmhe accidents which surround it; and essentially, the
nt sciencefimethods and results of Physiology are as exact as those
anted, thilpf Ph)%le or Mathematics.
hysiolog® It 1s said that the Physiological method is especl ially
omparative ' ; and this dictum also finds favour in the

! “In the third place, we have to review the method of Comparison, which
so specially adapted to the study of living bodies, and by which, above all
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eyes of many. I should be sorry to sugoest that z}‘ s not a functi
\Imnlntuh on s unlllu classification have been misl ot been dete
by the accident of the name of one leading hranch low did Hary
];lulwl - (u/u/;r//rl/u(’ f/u/fu///// but I would a1+ X Cet I’.\' exyp
whether COLPUrisoi, and that classification which is tl. [il@ermine the fu
result of uvlll]illlmn, are not the cssence of every SC1CT B Ve l’_\' exper
whatsoever 7 How 1s 1t possible to discover a relation jperve at all,
cause and effect of any kind without comparing a seri koW even tha
of cases together i which the supposed cause and effe: o make the
oceur singly, or combmed? So far from mmpm\« bar 15 your hea
being in any way peculiar to DBiological science, 1t is hereby discove
| t]llll]\, the essence of eve ry sc rence, [t would re:

A >|u<ulm\< philosopher again tells us that th 1‘"'1“.‘."_\' 1S the ¢
Biological sciences are 11.\{111;_1111.\11('1 by Deing sciencesfiiiences 5 that

of observation and not of experiment ! ere observati

Of all the strange assertions into which speculatio Jilield for the ex
without practical acquaintance with a subject may leuj#he “-‘]""'“11““
even an able man, [ think this 18 the very stranges jFcre to ask mq
Physiology not an experimental science ! Why, ther \]"1””'“ [ s
. lllll(]\ than

others, that study must be advanced. In Astronomy, this method ioNs of the .1
necessarily lll‘l‘ll‘lbll('«llrlt' ; and it is not till we arrive at Chemistry that th Not to oive
third means of investigation can be used, and then only in subordination t | ¢
the two others. It is in the study, both statical and dynamical, of livir; VT, | must on
bodies that it first acquires its full (I":\rl«'pln«‘ll} ; and its use elsewhere cofinker of Our «
be only through its application here.”—Comre's Positece Philosophy, tran-jil hv of
lated by Miss Martinean.  Vol. 1. p. 372. .Hlf Ly ot all

3y what method does M. Comte suppose that the equality or inequality fter from all
forces and quantities and the dissinmlarity or similarity of forms— points
some slight mmportance not only in Astronomy and Physics, but even i
Mathematics—are ascertained, if not by Comparison ! -

1 ¢ Proceeding to the second class of means,— Experiment cannot but k ,""\“”""”t‘ Fonet
less and less decisive, in proportion to the complexity of the phanomena to lBtiere sucrée chez I’
explored ; and therefore we saw this resource to bg less effectual in chemisl” = Natural Grou,
tharr in physics : and we now find that it is emincéhtly useful in chemistry i adily fixed, though
comparison with physiology.  In fact, the nature of the phonomena seems _“'“1 ; l? 18 determi
offer almost tnswrmountabl fl//[un/[: nts to any et nsitee and /y}‘u//;ﬁ(‘ "1’['(’1”‘;‘ Int within : not ]DI\'.\
toon of such a procedure itn biology.”—Comte, vol. i. p. 367. an e.'\;unplv, not b

M. C'omte, as his manner is, contradicts himself two pages further on, brjjl for our directo
that will hardly relieve him from the responsibility of such a paragraph «Jcies of a genus, wh
the above. o the class, Al the

Kes place ]»y t
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s not a function of a single organ in the l»m]\' which has
ot been determined wholly and solely hy (‘]Nlllll( nt.
ow did Harvey determine the nature of the cireul: ation,
pxcept by <\]nmm nt?  How did Sir Charles Bell d«-—
ermine the functions of the roots of the spinal nerves,
kive by experiment 7 How do we know the use of a
perve at all, except by experiment? - Nay, how do you
kiow even that your eye is your seeing apparatus, unles

ou make the <\]»(1nmnt of shutt ting it ; or that your
bar 1s your hearing apparatus, unless you close it up and
herehy discover that you become deaf ?

It would really be mu(h more true to say that Phy-
jology 1s the e xpe riment: 1] science par e waccellence of all
qences ; that i which there is least to be learnt by
ere observation, and that which affords the greatest
eld for the exercise of those faculties which characterise
he cxperimental philosopher. T confess, if any one
cre to ask me for a model application of the In”ln of
\]unm( nt, [ should know no better work to put into

hm'l\ tll:m Bernard’s late Researches on the Fune-
ons of the Liver!

\nt to o1ve this lecture a too controversial tone, hu\\'»

, I must only advert to one more doctrine, held by

ml\(x of our own age and country, whose ulnmnnx are
orthy of all respect. It is, ’rh at the Biological sciences
iffer from all others, inasmuch as in them classification
kes place by type and not by definition.’

“Nouvelle Fonction du Foie considiéré _comme  organe producteur de
bticre sucrée chez 'Homme et les Animaux,” par M. Claude Bernard.
4 Natural Groups given by Type, not by Definition . ... The class i
adily fixed, though not precisely limited ; it is given, though ndt circnm
ibed ; it is determined, not by a boundary-line without, but by a central
int within ; not hygwhat it strictly excludes, but what it eminently includes ;
an example, not by a precept; in short, instead of Definition we have
e for our director. A type is an example of any class, for instance,
cies of a genus, which is considered as eminently possessing the characte
the class.  All the species which have a greater affinity with this typ.

G

o
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[t is said, in short, that a natural-history class is ymust aspire-
capable of being defined—that the class Rosacee, fofiitype is simj
instance, or the class of Fishes, 1s not accurately ujtemporary d
alw;lut(] r definable, inasmuch as 1ts members will P So much
sent (,\u])t]()llb to every possible definition ; and thyjthe reputed
the members of the class are united together only |jmethods. N
the circumstance that they are all more like sonj88The subject-
imaginary average rose or average fish, than thojilfrom that of
resemble anything else. Widentical ; an

But here, as before, I think the distinction has arnsq 1. Obseruv
entirely from confusing a transitory imperfection wiifilthat artificia
an essential character. So long as our information co 2. That pr
cerning them is imperfect, we class all objects togethgiliticketed and
according to resemblances which we feel, but canngiland Classifi
define ; we group them round types, in short. Thu icketed bunc
if you ask an ordinary person what kinds of anipi 3. Deduct,
there are, he will lnulnl»ly say, beasts, birds, reptiljposition to fa
fishes, insects, &e. Ask him to define a ])(‘d\t from genticipate fr
reptile, and he cannot do it ; but he says, things like fiAnd finally—
cow or a horse are beasts, and things like a hwr or 4. Verifica
lizard are reptiles.  You see he does class by type, an hether, in 1
not by definition. But how does this ¢ Jassification diff
from that of the scientific Zoologist? How docs tif Such are t]
meaning of the scientific class-name of “ Mammala perhaps you v
differ from the unscientific of  Beasts” ? pf their empl

Why, exactly because the former depends on a dif 'llw as a )
nition, the latter on a type. The class Mammalia g “the Clreul
scientifically defined as ¢ all animals which have a ve In this case
tebrated skeleton and suckle their young”  Here is il the existe
reference to type, but a definition rigorous enough forg@®morrhage,
geometrician.  And such 1s the character which ever forms us of
scientifiec naturalist recognises as that to which his clase W].\,[ the he

. 1t teack

species than with any others, form the genus, and are ranged about S, +< of the ]
deviating from it in various directions and different degrees. " _WHEWE +

The Philosophy of the Inductive Sciences, vol. i pp. 476, 477. e heart and

B
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lass 1s 1 must as];im-——knn\\'ing, as he does, t]m.r‘pi:tssiﬁmfion hy
sacew, {JBtype is simply an acknowledgment of 1onorance and a
¢ A, 1) A o < [

ately ayftemporary device.

will e So much 1n ‘T].lt‘ way of negative argument as against
and thyllthe reputed differences, bhetween Biological and other
C dy - o : .

v only |Jmethods.  No such differences, I believe, really exist.
like sonJ@The ,subject-matter of Biological science is different
han thelifrom that of other sciences, but the methods of all

are
jdentical ; and these methods are—

has arisy 1. Observation of facts—including under this head
tion witjilithat artificial observation which is called expervment.
ation con 2. That process of tying up similar facts into bundles,

s togethd icketed :11{(1. 1'1*:'1(1)' for use, which is called Comparison
ut cannfilland  Classification,—the results of the process, the
rt.  Thulticketed bundles, being named General propositions.
f anim 3. Deduction, which takes us from the general pro-
5, teptilposition to facts :xgnnl‘—tv;u'lws us, lf l-muy 80 say, to
st from g@nticipate from the ticket what is inside the Wundle.
ngs like gilAnd finally— o —
froo or 4. Verification, which is the process of ascertaining
“'l‘l"’ afhether, in point of fact, our anticipation 1s a correct
tion dififpne.
docs @M Such are the mcthods of all science whatsoever ; but
lammaliJ@ethaps you will permit me to give you an illustration
pf their employment in the science of Life : and I will
on a difilake as a spoeial case, the establishment of the doctrine
mmalia i f the Clirculation Q/' the Blood. ‘ \
ave a vofill In this case, simple obserration yields us a knmvhid;ﬂ*
Here is il the exidtence of the blood from  some accidehtal
yueh for zmnm'l'hug(*,‘\\'v will say : We may cven grant th:l.’f it
ich evefiforms us of the localization of this blood particalar
Lis clasqiessels, the heart, &c., from some accidental cut of the
. It teaches also the existence of 2 pulse in ¥arious
,‘n""]wf‘]"f:\‘l, arts of the hody, and acquaints us with the structure of
T b heart and vessels,

G 2

—
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Here, however, simple observation stops, and
must have recourse to (l/;(l////(nf

You tie a vein, and you find that the blood accumn.
lates on the side of the ligature opposite the heart. Yo
tic an artery, and you 111111 that the blood accumulate

("on the side near the heart. Open the chest, and yo

¢ the heart contracting with great forece.  Make open.
ings into its principal cavities, and you will find tha
‘nl] tlu blood flows out, and no more pressure 1S exerted
on cither side of the arterial or venous ligature.

Now all these facts, taken 14»('11111'1‘7 constitute thy
evidence that the blood is propelled by the heart througl
thv arteries, and returns by the veins—that, in short, the

hlood circulates.

Suppose our experiments and observations have bee
made on horses, then we group and ticket them into s
general proposition, thus :—all horses have a corculatio
«'A/' //l(’/'/' /)/uu(/.

Henceforward a horse is a sort of indication or labe
telling us where we shall find a” peculiar series of pha
nomena called the circulation of the blood.

“1'1'(’ l\ our !/l’l/(‘l'”/ j»/'r!/w,\‘l-h.w( t]l(‘]l.

How and when are we justificd in making our nex
step—a deduction from 1t ? 7

Suppose our l»ln\\mlmnht whose ‘\]nn(nw 1s limited
to horses, meets with a zebra for the first time,—will
suppose that this generalization holds good for zebra
also ? .

That depends very much on his turn of mind. . Bu
we will supposc Lhim to be a bold man.  He will say
“The zebra is certainly not a horse, but 1t 1s very |1k
one,—so like, that 1t must be the 11< ket” or mark ut' i
]iluml—(‘il‘(‘ll]:llH)ll also; and, I conclude that the zel

means to D
(u ality 1 f:
is, by mn]\m
In‘lfullllt 1] 0
the deducti
verification,
]msili\'t' wid
confidence n
Cases,

Thus, hav
our pll”usnlb
1stence of a
lit'l'.\'()]lh‘ wou
take the trou
at all ; and
history of th
fnow maintal

circulation @

However,
minds, it 1s,
fknowledoe,—
vertfication u
which we re
)l“\'“ll(l the
here is no
he hl\tm;
lood in the
very animal
bee I Ul)\( Trve (
vas known to
Now, there is
08sess a hear
vhich I spe ak
i¢ proprie ty
2 circulation

has a circulation.”
That is a deduction, a very fuir deduction, but by 1
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and : : i .
means to be considered scientifically secure.  This last | e
quality in fact can only be given by verification—that !
accumy. il 'l

is. by m: aking a zebra the \11|»|< ¢t of all the experiments
lwlfullllul on the horse.  Of course, in the present case,
the deduction would be ('«m‘/f/'/m'(/ ]»y this process of !
verification, and. the result would be, not merely a
].mm\( widenino of I\'m»\\'lm!g‘u, but a fair increase of
confidence in the truth of one’s generalizations in other

CASeS.

I't. \b(‘»
umulate
and you
k(‘ “]“'I.'
find tha

5 exerted

i3
ute ] Thus, having settled the point in the zebra and horse, (i
Lpute It . v . [
[ our philosopher would have great confidence in the ex- '
througl -

istence of a circulation in the ass. Nay, I faney most
short, the \ Y Y

i i |
ersons would excuse him, if in this case he did not \ \ i?iﬂ
take the trouble to go through the process of verification LT

ave bee : ‘ o L . bl

. at all; and 1t would not be without a parallel in the |5
m 03 ) . ) i p . . . . | |
it history of the human mind, if our imaginary physiologist ki
(iLon o o . . R . % )
now maintained that he was acquainted with  asinine ikl
. . 3 S e
Ll circulation @ priori. ’
01 1abel

However, if T micht impress any caution upon your

» :
()i )hit' . . . c e \ ! i
l minds, it 1s, the utterly conditional nature of all our LT
knowledge,—the danger of neglecting the process of g
J@verification under any eircumstances ; and the film upon ! b
our ney : :
which we rest, the m«nmnt our deductions

carry us |G
eyond the 1(&(]1 of this great process of verification. '
Hltl(* 1s no better instance of this than is afforded by
he history of our knowledge of the circulation of the
lood in the animal kingdom until the year 1824.

s limited
—will I

or zebra

[n

v ey animal possessing a circulation at all, which had
nd. i ‘ ) .
. @bcen observed up to that time, the current of the blood
will s, , - : . . .
G known to take one definite and invariable direction. .
very Lk — : XX : \
Y " “INow, there is a’class of animals called Asc idians, whic h |
nark of i |
| Jpossess a heart and a circulation, and up to the period of |
the zebn 'k
vhich I s spe ak, no one would have dreamt of (uestioning j
L
. MRhe propriety of the deduction, that these ercatures have ‘
ut by 1

p circulation in one direction ; nor would any one have

i
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thought 1t worth while to verify the point. But, in thy would be at
year, M. von Hasselt happening to examine a transparey o progressic
animal of this class, found to his infinite surprise, thy the same 1n
after the heart had beat a certain number of times, j ation of a
stopped, and then began beating the opposite way—s, jmore and th
as to reverse the course of the current, which returned by [ilicase of two
and by to its original direction. ' [ do not q
[ have myseltf timed the heart of these little animals matician 18
[ found it as regular as possible in its periods of reversal: positions, the
and I know no spectacle in the animal kingdom mox phservation,
wonderful ,than that which 1t prusonts—ulf the monjilo general 1
wonderful that to this day 1t remains an unique fac hat this dit
peculiar to this class among the whole animated worl| [ilidistinction 1
At the same fme I know of no more striking cése (f idents fof ]
the necessity of the werification of even those dedue lexity, and «
tions which seem founded on the widest and safes The Math
inductions. phjects only,
Such are the methods of Biology—methods which ar uctions he
obviously identical with those of all other sciences, anif#8% He 1s
therefore wholly incompetent to form the ground of anfpnd verificatic
distinction between 1t and them.! _ ' The Biolog
But I shall be asked at once, Do you mean to si bf objects, a
that there is no difference between the habit of minleeas; for ages
of a mathematician and that of a naturalist? Do yo pill be as de
imagine that Laplace might have been put into th lemselves.
Jardin des Plantes, and Cuvier into the Observator Such is the
with equal advantage to the progress of the sciencefiieal with o
they professed ? l_lt as the stu
To which I would reply, that nothing could be furthag@“c1ccs of a
from my thoughts. But different habits and vario ature ;. 80, on
special tendencies of two sciences do not imply differen jther more co
methods. The mountaineer and the man of the plai ‘t_lgc. Biolog
have very different habits of progression, and ead lgs—treats
1 Save for thf\ pleasure of doing so, I need hardly point out my obligation .l(il'(‘ 15 H’. hlgh
to Mr. J. S. Mill’s *“ System of Logic,” in this/view of scientific method. jVing bCII]gs J
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would be at a loss in the other’s place ; but the method

the same 1n each case.  Kvery step of each is a combi-
ation of a lift and a push; but the mountaineer lifts
ore and the lowlander pushes more.  And I think the
ase of two sciences resembles this.

[ do not question for a moment, that while the Mathe-

matician 18 busied with deductions from general pro-
positions, the Biologist 1s more especially occupied with
phservation, mmpmwn, and those processes which lead
0 gcncml propositions. All [ wish to insist upon 1is,
hat this difference depends not on any fundamental
istinction 1n the sciences themselves, but on the ac-
idents fof their subject-matter, of their relative com-
plexity, and consequent relative perfection.
The Mathematician deals with two properties of
phjects only, number and extension, and all the in-
fuctions he wants have been formed and finished ages
boo. He 1s occupied now with nothing but deduction
bnd verification.

The Biologist deals with a vast number of properties
pf objects, and his inductions will not be completed, I
ear, for ages to come; but when they are, his science
will be as deductive and as exact as the )Iatlu 'matics
hemselves.

Such is the relation of Biology to those sciences which
leal with objects having fower properties than itself.
But as the student, in reaching Biology, looks back upon
lences of a less mmpl« X aml therefore more. perfect
hature ; so, on the other hand, does he look forward to
ther more complex and less perfect branches of know-
pdge.  Biology deals only with ll\lnn beings as 1solated
lings—treats only of the life of the individual : but
lere 1s a higher division of science still, which considers
iving beings as aggregates—which deals with the rela-

animals
reversal:
lom mon
the mox
ique fact
ed world
g case U’:
3€ (1(‘(1“"'
nd safes

which ar
mees, an
id of an|

n to sy
of min(
Do ya
into the

servatory,

» sclency

ne furthe
1 varnou
r differen
he plain

and  eacl

y obligatio
method.

v.] EDUCATIONAL VALUE OF NATURAL HISTORY SCIENCES. §7

of Immcssmn by putting one leg hefore the other, is
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tion of living beings one to anot ther—the science wli

obseaves 111111—17\\1“»\D eaperiments are made by natio,

one upon another, i battle-ficlds—whose gene ral Pr
sitions are embodied in history, morality, and reli; 'w
whose deductions lead to our happiness or our misey
—and whose werifications so often come too late, L
serve ull[y

“To point a moral or adorn a tale "—

[ mean the science of Society or Soc {U/m/l/
[ think 1t i1s one of the grandest features of P)l(»]nm
that
ledge.  There 15 no side of
Ibll\\l()]ii”l(‘ll study leaves Wie ultivated.
mnumerable ties with abstract science,
i the most mmtimate relation with lmmmlt\'

the human mind

Physiology is \'

to look for a

mankind, and to believe that history
tragi-comic march nowhither.

n . . .

'he preceding considerations have, I hope, servedt

indicate

the range and position of

branch of knowledge, and what is its value as a meu

of mental disc 11;11111 .

[ts subject-matter 1s a large molety of the universe
1ts position 1s midway between the 1»11\\1(“ chemical an
the secial sciences.
1s partly that which it has in common with all sciences
the training and strengthening of common sense ;

it occuples this central position i human I\lln\\.
whid}
(‘onne ('tu] Iy

“and Iy
teaching us that law and order, and a de finite schen
of development, regulate even the strangest and wilde
manifestations of individual life, she prepares the studen
goal even amidst the prratic wandérings ¢
y offers somethng
morc¢ than an entertaining chaos—a journal of a toilsom

the replies which befiv the two first of th
questi