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MEDICAL EDUCATION.

: Delivered af the opening of the Winter Session of the Medical Facully
of University College.

By Proressor E. A. SCHAFER, F.R.S,
Jodrell Professor of Physiclogy in the College.

It has long been the custom to inaugurate the commencement of each
academic year of the Medical School of University College by an
introductory address delivered by some member of the teaching staff
to the students of the faculty, old and new. In some of the medical
schools of the metropolis, the custom is now honoured more in the
breach than in the observance, and it is possible that this may soon
be the case here also ; for there are those among us who regard this
function as an anachronism—harmless enough, perhaps, but pro-
ductive of no particular benefit, and therefore a thing to be got rid of.
I must even admit that I have myself been constantly on the side of
the abolitionists. An engagement is not likely to be less successfully
fought because it has not been preceded by a fanfare of trumpets, and
the work of a session is not ]ike}) to suffer becaunse it is begun without
a corresponding introductory flourish. No doubt there are a few
things to be said in favour of these addresses; they are not entirely
barren. They undoubtedly afford a convenient occasion of formally
welcoming into our ranks those who have determined to cast in their
lot with us, and of reassembling those who have already pursued a
portion of their studies in our school ; and they also give {ha person
who is deputed to deliver the address an opportunity of bringin
before the world his views upon some subject connected with me :‘mﬁ
science, On the other hand, there is a chance that these views, in-
teresting as they may be to the author himself, may prove somewhat
less interesting to his audience ; and, even at its best, the address is
neither more nor less than a “‘ lecture”—that is to say, an addition to
the ever increasing burden which the modern student of medicine is
compelled to bear, in obedience to the oftentimes illogical but always
legalised commands of the licensing corporations. Whether, however,
we approve or not of the system, the fact remains that I am here to
give you an address, and you are here to listen to it; so the sooner
we begin the better, The utmost I can do is to promise to be as brief
as possible,

n the first place, then, it is my duty and pleasure to welcome, in
the name of my colleagues, the new faces that I sce amongst you.
The selection of a particular school in which to follow the study of
medicine must always be a difficult matter for those who are ignorant
of the relative advantages offered by the several schools. Those who
are here present have probably already made their selection, and it is
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trade, that is required ; and, more than this, for a liberal and learned
profession, There is no saying more true than 1hat of which we were
reminded by my distinguished predecessor, in the introductory address
which he delivered here a few years ago, that medicine is ‘‘ the worst
of trades, the best of professions.” For those who desire to obtain a
qualification for the sake of practising medicine as a trade, any smat-
tering of learning will suffice; the more superficial and easily acquired
the better; and the only movement towards the reform of medical
education that will satisfy them is one of retrogression. The con-
tinued existence of persons of this way of thinking is probable, from
the ery which is occasionally raised that the standard of medical edu-
cation is too liigh ; that the time occupied in acquiring knowledge is
tno long ; that the cost of a medical education is too great; that a
qualification should be granted easily, and should rank as the degree
of an university ; that the “‘gninea’s stamp” should be used for
baser metals. OF those who think thus, it is not probable that there
will be any here present ; and this is the more fortunate, because the
opinions that I shall have to put forward are likely to be in no way in
sonsonance with their views. If it be admitted that medicine shonld
be practised as a profession, it must further be conceded that those
whe intend to practise it ought, first of all, to be educated gentlemen;
in other words, they ought to be gentlemen by breeding, and to have
had the ordinary education of the class to which they belong. This
is no less desirable for the profession of medicine than for the church,
the army, or the law. There should be the same acquaintance with
classics and mathematics, the same knowledge of the English language
and literature, of history and of geography, and of one or more
medern langnages, which are regarded as formin IE the essential elements
of the education of an English gentleman. do not myself think
that a boy who, either by his own choice or that of his parents, has
been destined to pursue a medical career, shonld, while he is atschool,
depart in any way from the ordinary school curriculum. It is some-
times thought proper, in such a case, to permit a boy, whilst still at
school, to commence the study of natural science, even of physiolo
and anatomy, to the neglect, in most instances, of Latin and Greek,
or of some other subject of the ordinary course.

In my judgment, this is a mistake. The small amount of science
which is thereby acquired, is easily picked np after leaving school ;
and it is even not unlikely that much of what is learned at school may
afterwards have to be uuiaarnml; whereas the loss which will have
resulted from the neglect of the classics may be much more serious
than is frequently supposed. There is always time and opportunit
for obtaining the necessary knowledge of science after leaving school,
but the opportunity of acquiring a knowledge of Latin and Greek
never recurs, and if it be lost, be sure that, in the after-studies, the
loss will be many a time deplored. *‘Stinks,” as science is eupho-
niously termed by the schoolboy, is popular with idle boys because it
involves less labour than the preparation of a Latin or Greek construe;
but there is no profession in which this labour will better pay in the
long run than tFmt of medicine. And the reason is not far to seek.
Almost the whole of scientific and medical nomenclatare is derived
from these languages, and very largely fiom the Greek. I take up a
book at random ; it happens to be a work on physiology, but the I[:u:t
would be just as strikingly illustrated by one on anatomy, botany,
zoology, medicine, or any other science. Turning over the pages
carelessly, I come in succession npon the terms hematin, kymograph,
chondrin, notochord, sphygmograph, stethograph, ophthalmoscope,
tachometer, ganglion, mvosin, amylolytie, proteid, pleura, cardiac.
It is difficult to find a term whicﬂ has not been taken from the
Greek, To those who are completely ignorant of this language, these
sounds convey no meaning; they are merely names to be learned
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ko speak and read the languages fluently—than as many years on a
modern side. I have known many boys who have enjoyed all the
henefits of the modern side of a large public school, and have gene-
rally remarked that, whilst they have to the full displayed the deficiency
in knowledge of the classics which was to have been expected from
the circumstances of the case, the unmgunsﬂtmg proficiency in French
or German and natural science which they were to have exhibited, was
not any means markedly apparent.

gt Hnofwish to be lmtlﬁsjlr'atgclajg to be in favour of excluding the
teaching of science from schools, Some there no doubt are in which
the elements of natural science are efficiently taught. But, even in
these rare instances, I do not think science should be touched until a
sufficient knowledge is acquired of the ordinary subjects of a gencral
education. It is only during the final period of school-life that they
should be allowed to be taken up, and then they should not be subor-
dinated to any other branches of study, but made the principal ob-

jects of attention, T
If this course be followed, I see no objection to the commencement

of the study of physics and chemistry, and even also of biology, whilst
still at school. But there are very few schools which can afford to

ess the necessary laboratories and appliances for the effectual
teaching of these subjects ; nor are there likely always to be found
in schools teachers whose familiarity with all these seiences issufficient
to enable them to impart a clear idea of essential principles without
burdening their teaching with unessential details.

A frinn% of mine who has had some experience in examining in
biological science in the local examinations of one of the universities,
has furnished me with some amusing illustrations of the kind of
science which is often picked up at school, the answers, be it undce-
stood, being all given by canﬂiﬁat&s—hnya and girls—over the age of
16. Being asked, what is meant by reflex action ! one candidate, who
probably had not altogether neglected his classics, answers that it is
*f the action of bending and bending back into the former position of
different Partic]ea : the particles that act thus are glfneml];f fine and
hair-like.” Another candidate describes it as ‘‘ the action of the
muscles when they work forwards and backwards. Examples :
stomach of mminants and the heart.” Another says, *“ by reflex
action, we mean the action of the thumb, which is opposed to the
fingers.” Another, who is evidently weaker in classics than the first,
states that it is * the flowing back. The impure blood is taken to the
heart and purified ; instead of flowing on, it returns by the auricles
into the veins from which it has come.” Another candidate men-
tions the curious fact that, ‘“in reflex action, it sometimes happens
that the blood goes from left to right; then it clogs, and the person
ceases to live,” Asked forinformation about the blood, one candidate
gl'a‘mlj' states that ** the lnngs mainly propel the blood throngh the

llﬂfl{;JI and send it to the heart ;" another that *‘ the chiel Mnction of
the blood is to earry air to the lungs ;" while yet another makes the
undoubtedly correct statement that “‘arterial blood is of a Lright red
colour,” but adds the somewhat doubtful appendix that **some think
this is due to hematite,”

The structure and functions of the olfactory organ are treated by
one candidate at considerable length. *‘The nostril of primates is
situated in the centre of the face, and divided into two partitions.
This organ is connected with the mouth and other senses, and fulfils
the duty for which it was formed. In the cetacea, or whales, the
semse of smell is Prndunud by a very small nostril, which, when
annoyed, the animal can use asa sort of defence. With and from
this organ, it can spurt out great jots of water with such foree that
they are often very dangerous.” Interesting information is afforded
regarding fishes. 'We are told that * they do not generally suckle
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insisted upon by those who have practically the direction of medical
education. To take a lad straight from school—or, perhaps, to allow
him first to waste a year or more bumping about on country roads in
a doctor's gig, umifm- the idea that he is thereby acquiring am
insight into medical science—and to send him to study physiology, to
say nothing of pathology, without his having acquired even the most
rudimentary notions of chemistry, physics, and biology, is to compel
him to learn that subject without understanding it, to rob it of all the
interest it possesses, and is fatal to the future comprehension of the
physical and vital problems of medicine and surgery. :

From my own experience, which I am very sure could be corrobo-
rated by that of every other teacher of physiology, 1 can bear ample
testimony to the value of a previous training in the preliminary
sciences ; and, if I could have my own way, I would insist upon every
intending student of medivine acquiring a competent and practieal
knowledgs of those sciences previously to presenting himself for regis-
tration. I have often heard students deplore the difficulties which
they have experienced in comprehending many of the facts of physio-
logy, difficulties which have resulted solely from previous ignorance of
the simplest principles of chemistry and physics. And how is it

ossible to expect a student, who has never been through a course of
Eio]ngj', never investigated for himself the struecture of a worm, nor
seen a bacterium, fo pursune the changes and combat the ill-effects of
the innumerable parasites that are liable to infest the human frame,
or to follow the development, and endeavour to stay the ravages, of
the many microscopic organisms which are instrumental in the pro-
duction of disease

We next arrive at the period when the candidate becomes a medical
student in the ordinary acceptation of the term, the time, thatis, when
he enters at a medical school attached to a recognised hospital. It is
universally acknowledged that, from that time to the time when the
complete qualification is obtained, four years is the wvery shortest
period that must be devoted to the more special departments of
medical education. We have, then, to consider how this period may
best be allotted.

I would have the first year given up to elementary physiology,
histology, elementary anatomy, and materia medica. I would have
all these subjects taught more by practical work than by means of
lectures, chiefly using the latter to furnish an explanatory accompani-
ment to the work of the laboratory and dissecting room. The diffi-
culty of making instruction, especially in physiology, more practical,
which arises from the amount of time which such practical work
wonld necessitate, is in great measure obviated if we determine to
relegate the study of the preliminary sciences to an antecedent year,
for this would at once enable the stndent to devote almost the whole
of his time during the first two years after registration to anatomy
and physiology.

In considering the relative apportionment of time to each of these
two subjects, we must take into account their relative importance to
the student of wedicine. The arrangement of time which at present
obtains is apparently based upon tie assnmption that anatomy is the
foundation upon which all the superstructure of medical and surgical
science 1s reared, whilst physiology is of comparatively little conse-
quence to the future surgeon and physician, and requires compara-
tively little effort to master, and needs, therefore, an expenditure of
not more than one-sixth the time which is claimed for anatomy.
This assumption conld only be justified if the object of medical educa-
tion were to provide physicians, not for the living, but for the dead.
But since it is life, and the problems presented by the living body in
!lﬂf"]th 5-"‘1.111 disease, that both surgeon and physieian must enconnter,
it is the science whick deals with life and tim processes of the living
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Whilst the student may profitably m:cugy his time during the first
winter session in familiarising himself with the fundamental facts of
physiology and anatomy, he may devote the first summer chiefly to
the study of histology, and partly to the acquirement of the rudi-
ments of materia medica, exclusive of the action of drugs. Un-
questionably, a complete course of histology, accompanied by practical
work with the microscope, of such a nature that each student learns
for himself and constantly practises all the more important methods
of modern histology, will occupy the greater part of the short summer
session. What time remains unoccupied by this may probably be
most profitably emploved in acquiring some notion regarding the
appearance, characters, and composition of drugs. Not that this
knowledge ought necessarily to form part of the stock-in-trade of
every medical man, but because, in very many cases, it is still needful
for the doctor to deal in drugs, especially in localities which are not
populons or civilised enough to sufr rt a regular druggist. The time
of a prolessional man is, or should be, more valuable than to be spent
in bottling up medicines or preparing pills and powders, and it were
much to be desired that the practitioner should be relieved of this
incubus, and set free for the performance of work requiring greater
skill and Kigher knowledge. Until, however, this change is every-
where possible, it may be necessary to require the student to obtain
some knowledge, and that of a precise kind, of the general properties
and appearance and methods of compounding drugs, so as to be able
readily to distinguish them, and to detect adulteration. DBut to ex-
Flnm:l the teaching of materia medica to the extent to which it is

eveloped by many lecturers and text-books—I can speak freely,
because this has long since ceased to be the case in this College—to
expect the student to remember the characters of all natural orders
that contain any medicinal plants, to enter into the most minute
details regarding the methods adopted in the manufacture of medi-
cinal remedies, to rake together as much information of a misecel-
Ianeous kind as can be compressed within the limits of a course of
lectures or between the covers of a text-book, and label the contents
of the heap materia medica—against such practices as these we cannot
raise too loud or vigorous a protest. Truly, Goldsmith might as a
medical student havebeen contemplating the bald and venerable pate of a
worthy predecessor of our }i:lmfesmr of materia medica, when he com-
posed the expressive lines which tell how

8 Bl they mazed, and still the wonder grew,
That one small imu.{l could ecarry all he knew 1"

" What wonder that a cry has been raised for reforming materia
medica altogether away from the medical curricnlum ! [ remember,
many years ago, to have heard in this very theatre no less an authority
than Professor Huxley advocating its abolition. I am not quite sure
whether this bag-and-baggage policy might not eventually prove best;
but in the meanwhile, both in teaching and in examinations, the
subject ought to be shorn of its preposterous proportions, and reduced
to its legitimate level. Materia medica is to pharmacology and thera-
rauhcs as anatomy to physiology and pathology, but it is of even
ess relative importance.

Let us next consider the manner in which the second year of the
medical quadrennium may be filled up.  Again, the greater part must
be given up to physiology and anatomy. During the second winter
18 the time when the more recondite principles and facts of physiology
may best be followed. To facilitate this, not only should the teaching
be illustrated experimentally in every possible way, but it should be
aceompanied also by practical work of a more advanced character than
that which I have supposed to occupy the first winter, In the event
of any student showing a special desire and aptitude for scientifie
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truly indigenous in this country, where a sentimental regard for the
brute creation is reckoned a truer nobler instinct than the love and
care of one's fellowmen. Our hospitals and schools of medicine may
Janzuish, and the progress of science be hindered for lack of funds,
but there will never be a want of provision for our stray cats and

duf‘:.thnlogv is at present mainly represented by pathological anatomy
in the same way that, fifty years ago, the teaching of physiology was
little more than a name, and consisted chiefly of some sort of
anatomy. One would think that such a science as experimental
pathology was non-existent ; that the cultivation and study of disease-
producing organisms was a form of amusement practised by a few
leasure-loving Germans ; that to know what a morbid product might
ijuuk like after death was the sole knowledge necessary to enable one to
combat its development and progress during life. I deeply regret that
University College is still behindhand in this matter ; it is almost the
only instance I can remember in which she has not taken the lead in
the path of progress. But it is to the University of Cambridge that
the honour belongs of having instituted the first chair of Pathology
roperly so-called, and of having made provision for the necessary
aboratories, I hope that we may not long linger behind, and that
the time is not far distant when we shall FOSSESS a labm-utm;f worthy
of the name, which shall be devoted wholly to pathology, and presided
over by a trained experimental pathologist. Until this shall have
been accomplished here and elsewhere, it is hopeless to expect that
the teaching of pathology will be anything but a makeshift; and it is
not to be wondered at that our students find it necessary to go to
Berlin, or Leipzig, or Strasburg, in order to acquire that know-
ledge of pathological methods and practice in their application which
they in vain seek to obtain in this country. All the arguments which
I have urged in favour of the learning of physiology by practical
work, apply with even greater force to pathology, for it is with patho-
logical processes that the medical man is concerned, and pathology is
nothing but physiology gone wrong.

Only inferior to the claims of pathology are those of pharmarology.
Little as I would have the student’'s mind burdened with the dry
details of materia medica, so much the more- would I insist npon the
importance of his acquiring a proper understanding of the action of
drugs in health, so that they may be scientifically and aceurately ap-
plied to combat the manifestations of disease.

It will be said that this is merely a branch of physiology, and this is
true ; but it is so large and special a branch, that it is necessary it
should stand upon an independent footing., Like physiology and

athology, pharmacology is an experimental science, and, as such,
gamnnda laboratories fitted with the most approved instruments of
research, and every essential for teaching. But where—I do not say
in this metropolis, but in the whole United Kingdom—will you find a
laboratory devoted to this purpose, and presided over by one who has
familiarised himself with all the details of this important branch of
medical science, Probably not one single room is set aside even for
the carrying on of private research, certainly there will not be found
any means of enabling the intending medical man to study the action
of those drugs which %la is afterwards, often blindly and fortuitously,
to experiment with upon his unfortunate patients.

How far we are behind Germany in this matter will be evident from
the circumstance that even the smallest German University reckons
among its teachers a professor of pharmacology, to whose sole use a
laboratory is devoted for purposes of research and teaching. But, in
this country, the pharmacologist may think himself fortunate if he can
obtain the grodgingly yielded licence of a Secretary of State, and a
spare corner in a physiwological laboratory, in order to pursue those
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Under the present conjoint scheme of the Colleges of Physicians
and Surgeons, five examinations are required to be passed before the
candidate can obtain a diploma to practise. They are: 1. A sort of
easy matriculation examination, to be passed prior to registration.
9. "An examination in chemistry, chemical physies (sic), materia
medica, medical botany (sic), and pharmacy, to be passed after regis-
tration. 8. An examination in elementary anatomy and physiology,
at the end of the ficst year after registration. 4. An examination in
anatomy and physiology, at the end of the second year. 5. A final
examination in medicine, surgery, midwifery, and pathology. I would
like to see certain modifications made in the subjects of some of these
examinations, and in the mode of conducting others—modifications
which will bring the examinations into conformity with the scheme
of teaching which I have before propounded. I do not think
an objection can be taken to the number of these examinations. Ido
not see any harm in multiplying examinations, if you do not, at the
same time, increase the number of subjects of examination. If you
reduce the number of examinations, you must put more subjects into
each ; and, if a number of subjects are grouped into one examination,
there is a greater amount of diffienlty in working all up to the ex-
amination-point. At any rate, if, for convenience sake, several are
taken together, a student should not be rejected in all his subjects,
because he fails to pass in one or two. If he has shown, in a search-
ing examination, enough knowledge of any one subject, he should be
credited with that knowledge, and not required again to pass in that
subject. It is impossible for all the data which are required for an
examination to be for ever kept in memory. How many of us could
now pass an examination in many subjects with which we were at
one time perfectly familiar ?

I would have the examinations distributed somewhat in the follow-
ing manner. The first would be encountered on leaving school, say,
at the age of 17 or 18, when the boy should be expected to show the
possession of a competent knowledge of Greek, Latin, and mathematics,
and of the English language and literature, and some acquaintance
with French and German, especially with the grammar of those
languages. He would then Er:}ceed to college, and follow courses
of instruction in chemistry, physics, and biology. In every case, exa-
minations in the preliminary sciences should be passed previously to
entering at a medical school. I would not have these examinations
diffienlt, but so far as they go I would have them searching and
practical. As in the preliminary scientific examination of the London
University, of which they would collectively be the equivalent, they
might be taken either together or piecemeal ; the latter course in
many cases would be greatly to the al?va.n e of the student. They
should be less difficult, but more practical than is the case at the pre-
liminary scientific. No one should be permitted to register as a
medical student until he conld produce certificates of having passed
in each suhject. I regard the introduction of a thorough and
practical examination of every intending student of medicine,
in the three sciences of biology, chemistry, and physics, as one
of the most important reforms to be introduced in medical
education.

Other examinations would come during, or at the end of, the first
year after registration, and would comprise the subjects of the first
year of study ; namely, physiology, anatomy, histology, and materia
medica ; and others, again, at the end of the second winter, inadvanced
physiology and anatomy. The examinations shonld be no less prae-
tical than the teaching, and they should occupy a much longer time
than is now the case. To attempt, for instance, to test a student’s
knowledge of physiology by a practical examination, which lasts onl
a few minutes, is a farce that can only be justified by the fact that it
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medical education? Surely the advancement of medical knowledge is
an object which every citizen, if only for his own and his children's
sake, should be anxious to promote. But the necessary changes
cannot be effected without some interests suffering, nor can they come
to pass without money. A considerable expenditure is undoubtedly
necessary, and this would have to be mainly provided by Parliament,
although it might be assisted by a rearrangement of a few existing en-
dowments. -

And why should not London obtain what other cities and towns
find no difficulty in obtaining? We hear of building grants to
Seottish universities, and of endowments to colleges in Wales and
Ireland, but of any aid to university education in London not a
sound. Even the fountains of private munificence run dry in Lon-
don. Manchester, Sheffield, Birmingham, Dundee, no town or city
in the provinces, but bears testimony, by the generous response whic
immnediately replies to the ery for higher education, to the loyalty
and liberality of its inhabitants. London alone langunishes. No
merchant prince opens his coffers to relieve her wants, no wealthy
guild comes forward to aid the teaching of that to which its members
often owe the health which is to them more precious than all their
riches.

We have the right to demand from the State that aid which we
cannot otherwise obtain, and which is essential to the interests of
medical education in Londen. The amount we should require annu-
ally would be but as a drop in a bucket in relation to the eighty mil-
lions we expend on other objects. And even the initial expenditure,
at the most extravagant estimate, would mnot exceed the cost of a
single ironclad, which in ten years becomes obsolete, if it is not long
previously sent to the bottom by a torpedo, nor equal half the expense
of a railway, which we send from Woolwich to the Red Sea, and from
the Red Sea to Woolwich, with no other result than to cover ourselves
with ridieule.

But no Government of this country will give a penny for the pur-
pose of assisting medical education uvnless we are unanimous and
urgent in our demands. We must take example by the woman in the
parable, and never cease from our importunity until we have obtained
the redress of our wrong. It is useless to point to Germany, which
spends half a,million of money in constructing laboratories, and thirty
or forty thousand a year in maintaining them in a single -city, not
one-tenth the size of London ; or to France, which during a few years
lays out more than four millions sterling upon her colleges ; unless we
are united in our purpose, and persistent in its advocacy. We must
leave no stone unturned which may assist our efforts, we must be
satisfied with nuthin% less than the complete fulfilment of our desires,
Only in this way will it be possible for us to obtain such provision
for medical education in this metropolis as shall be second to that of
no city in the world.












