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MEDICAL EDUCATION

We have no right, it is urged, to sct up standards which will clese the profession to
“poor boys.” :

‘What are the merits of this contention? The medical profession is & socicl orgen,
created not for the purpose of gratifying the inclinations or preferences of certain
individuals, but as a means of promoting health, physical vigor, happiness—aund
the economic independence and efficiency immediately conuected with these factors.
VWhether most men support themselves or become charges on the community depends

iy ) pmmm%eﬁinmh Now, can anyone serigusly
contend that in the midst of abundant educational resources, a congenial or profit-
sble carcer in medicine is to be made for an individual regardless of his capacity
to satisfy the purpose for which the profession exists? It is right to sympathize with
thog,_who_lack_nnly opportunity; still botter to agr°mwmﬁ§mt
cles; but not at the price of centain iniurg 4o the common weal. Cowmiseration for

the hand-spinner was not suffered for one moment to defeat the gencral economic
edvantage procurzble through machine-made cloth. Yet the hand-spinterhed a sort ’
of vested right: society had tacitly induced him to enter the trade; he had grown
up in it on that assurance; and he was now good for nothing else. Your “poor boy”

U Wilgus, Legal Education in the United States, p. 99,

3 There are 33,000 more in the preparatory departments of coileges and universities.

3We are indebted for these stutistics to the United States Commissioner of Education.
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h2s no right, natural, indefeasible, or acquired, to enter upon the practice of medi-
¢ine unless it is best for society that he should.

As a matter of fact, the attainments required by our entire argument are not, as
a rule, beyond the reach of the earnest poor boy. He need only take thought in geed
season, lay his plans, be prudent, and stick to his purpose. Without these qualities,
medicine is no calling for him; with them, poverty will rarely block his way. Besides,
if poverty is to be a fuctor in determining entrance standards, just where does pov-
erty cease to excuse ignorance? Apparently the inexcusable degres of ignorance be-
gins just where the ability to pay fees leaves off. For the schools that maintain
“equivalents™ for the sake of the “poor boy” are not cheap, and the student who
can pay his expenses in them can also pay for something better, and pay his fees the
student must; for it is precisely the proprictary and independent schocls, avowedly
solicitous for the “poor boy,” that do the least for him by way of scholarship or other
exemption,' They exact a complete settlement in cash or notes. Thus a four-year
medical education in Baltimore, Philadelphia, or Chicago schools, on the “equiva-
lent” basis, costs & boy in tuition fees and board about $12420. The sane student can
go to Ann Arbor, get there two years of college work in the pre-medical sciences and
modern langueges, and four years in medicine, besides, for an expenditure of 31446,
covering the samie items. Thus six years at Ann Arbor are not appreciably more ex-
pensive than four years in Beltimore, Philadelphia, or Chicago. Or, if a large city be
preferred, he can get his two years in the admirable pre-medical laborateries of the
University of Minnesota, at Minneapolis, followed by his four-ycar medical work
there, for very little more. Low entrance requirements flourish, then, for the benefit of
the poor school, not of the poor boy. Meanwhile, opportunities exist, in a messure
during the school year, still more during vacation, to enrn part, perhaps all, of the
required sum.® Doubtless in the near future, the problem will be still further cinpli-
fied in the interest of the better training by increased scholarship and other endovwr-
ments, as in Germany. Meanwhile, it is dubious educational philanthropy to interrupt
& poor boy’s struggle upwards by inviting him into a medical school where thers are
excessively large chances of failure, escaping which he is at once exposed to a diszd-
vantageous competition with men better trained by far.

So much from the standpoint of the individual. The proper method of caleulating
cost is, however, social. Society defrays the expense of training and maintaining the

(>
medical corps. In the long run which imposes the greater burden on the community,—

3Three scholarships, amounting to tuition fees for one year, are, however, annually awerded at the
University of Maryland.

#1t is stated that at the University of Chicago *the opportunities for taking work are more nnmar-
ous than the number of students desiring to take cdvantage of them. . .. Thereis ample opportunity
for the energetic student to earn his way, eitker in whole or in part, and opportunities usually out-
number those seeking them.” School Review, January, 1910 (Notes and News), It must, of course, be
remembered that only the vigorous and talented can afford to undertake the study of medicine under
such conditions. The athers are barred just as effectively from the low-grade as from the high-grade
school. Students are found **working their way through™ at the n:cdical departments of Farvard,
Michigan, Toronto, McGill, ete.
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. the training of a needlessly vast body of inferior men, a large proportion of whom break

down, or that of a smaller bedy of competent men who actually achieve their purpese?
When to the direct waste here in question there is added the indirect loss due to in-
competency, it is clear that the more expensive type is decidedly the cheaper. Aside
from interest on investment, from loss by withdrawal of the student body from produc-
tive occupations, the cost of our present system of medical education is annually ebout
$83,000,000, as paid in tuition fees clone, The number of high-grede physicians really
required could be educated for much less; the others would be profitably employed
elsewhere; and society would be still further enriched by efiicient medical service.
The argument is apt to shift at this point. If we refuse to be moved by the “poor
boy,” pity the small towns; for it is speciously argued that the well trained, college-
bred student will scorn them. Not sympathy for the poor boy requires us now to
sacrifice the small town to him, but sympathy for the small town requires us to sze-
rifice the poor boy to it. Two vital considerations are overlooked in this plea. In the
first place, the small town needs the best and not the worst doctor procurable. For
the country doctor has only himself to rely on: he cannot in every pinch hail spe-
cialist, expert, and nurse. On his own skill, knowledge, rescurcefulness, the welfare
of his patient eltogether depends. The rural district is therefore entitled to the best
trained physiciari that can be induced to go there, But, we are teld, the well trained
man will not go; he will not pay for a high-grade medical education and then con-
tent himself with a modest return on his investment. Mow the six-year medical edu-
cation (thet based on two college years) and the four-year medical educction (t?mt
based on the high school or equivalent) may, as we saw above, be made to cost the
game sum. As far &s cost is concerned, then, the better sort of four-year medical edu-
cation must have precisely the same effect on distributicn of dectois as the six-year
training furnished by the state universities. If a Jefferson graduate is not deterred
by the cost of his education from seeking a livelihood in the country, the Aun Arbor
or Minnesots man will not be deterred, cither. But a deeper question may be reiced.
What is the financial inducement that persuedes men scientifically inclined to do
what they really like 7—for 2 man who does not like medicine has no business in it.
How far does the investment point of view actually control? Complete ard relizble
dats are at hand. The college professor has procured for himself an even more elaborate
and expenswe training than has here been advocated for the prospective physician.
Did he require the assurance of large dividends on his investment? “The full professor
in the one hundred institutions in the United States and Cznada which are financially
strongest receives on the average en annual compensation of appreximately $2500.”!
But the scholar dees not usually edvance beyond the assistant professcrsm') what fig-
ure has financial reward cut with him? “ At the age of twenty-six or twenty-seven, af‘ter
seven years of collegiate and graduate study, mvohmg not only considerable outle, 7

14 The Financial Status of the Professor in America and la Germany,"” Cariegic Foundation for ths
Ads nt of 1 , Bulletin 1L, p. vi.
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but ulzo the important item of the foregoing of earning during this period, he is the
proud possessor of his Ph.D. and is ready to enter his profession. The next five years
he spends as instructor. In his thirty-second year he reaches assistant professorship.
He is now in his thirty-seveath year, having been an assistant professor for five years.
His average selary for the ten years has been 31825, .. . At thirty-seven he is mar-
ried, has one child, and a salary of 81800, In Germany “the road to a professor-
ship involves a period of training and of self-denial far longer and more exacting
than that to which the American professor submits;”? in France “ there are no pe-
cuniary prizes whatever in their calling for even those who attain its highest posts.”?
What is cven more to the point,—the posts of instructor and assistant in small col-
leges situated in out-of-the-way places can be readily filled at slender salaries with
expensively trained men. Of course there are compensations, But the point is that a
lorge financial inducement is not indispensable, provided a man is doing what he
likes. In most sections the country doctor has better worldly prospects. The fact
stands out that it is not income but taste that primarily attracts men into schalarly
or professional life. That granted, the prospect of a modest income does not effectually
deter; and not infrequently the charn of living away from large cities may even
attract. '

Our limited experience with physicians trained at a high level sustains this view.
We have thus far produced relatively few college-bred physicians; large cities have
bid high for them, without, however, bagging all. Johns Hopkins graduates in med-
icine, to take the highest quality the country has produced, are already scattered
through thirty-two states and territories. As if to prove that money is not the sole
deciding consideration, a dozen have gone as missionaries to the Orient and several into
the army and navy. In this country there is a Johns Hopkins man practising at Clay-
ton, Alabamaz, with 1000 inhabitants; at Fort Egbert, Alaska, with 458; at Gorham,
Colorado, with 864; at Chattahoochee, Florida, with 460; at Fort Bayard, New Mex-
ico, with 724 at Sonyea, New York, with 300; at Blue Ridge Summit, Pennsylvania,
with 50; at Wells River, Vermont, with 660; at Fairfax, Virginia, with 200; at Fort
Cesey, Washington, with 300; at Kimball, West Virginia, with 2000; at Mazomanie,
Wisconsin, with 900. They have scattered to the four winds, and inevitably.* No
single influence controls: home, money, taste, opportunity, all figure. When we have
produced as large a number of well trained doctors as Germany, they will be found
in our villages, just as one finds them over there. Minnesota, closed after 1912 to all
low-grade graduates, Kansas and North and South Dakota, agricultural states, Con-

18tatistics from twenty leading universities, discussed by Guido H. Marx in address, The Problem of
the Assistant Professor, before Association of American Universities, January, 1910,

3 Carnegis Foundation, Bulletin IL., p. vii,
3 Bodley : France, vol. i. p. 54.
§ Western Reserve men (three years of college required for entrance) are to be found in Cochranton,

Pennsylvania (population, 721); Solon Springs, Wisconsin (population, 400) ; Kinsman, Ohio (popula-
tion, #21); Rawson, Ohio (population, 55:”.).°
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necticut, Indizna, Colorado, look forward confideatly to the higzh standard besis, Is
there any reason founded in consideration for public welfara which holds back Ilinois,
Mew York, Penusylvania, from similar action?

There is, however, still another standpoint from which the question under discus-
sion ought to be viewed. We have been endecvoring to combat the srgument in
favor of admittedly inferior schools dependent on fees on the ground that in the
east, north, and west, these schools have alveady outlived theiv usefulness; that, even

n_tha south, the need, greatly exaggerated, will gradually disapnear. Let us, how-

evet, for the moment concede that the south, and pechaps othar parts of the couatry,
still require some medical schools operating on the high sclico! Lasis, or a little less,
Does it follow that the proprietary or independent unendowed redical school has
thereby established its place? By no means, It is precisely the inferior medical stu-
dent who requires the superior medical school. His responsibilities are going to be
as heavy as thosz of his better trained fellow practitioner : to be equally trustworthy,
his instruction must be better, not worse. The less he brings to the school, the more
the scheol must do for him. The necessity of recruiting the medieal school with high
school boys is therefore the final argument in favor of fewer schools, with better
equipment, conducted by skilful professionsl teachers. :
The truth is that existing conditions are defended only by way of keeping un-
necessary medical schools alive. The change to a higher standaxd could be fatal to
many of them without in the least threatening social needs. Momentarily there would
be & sharp shrinkage. But forethought would ke thus effectively stimulated; trained
men would be attracted into the field; readjustment would be complete long before
any community felt the pinch.! Despite prevailing confusion-—legal, popular, and
educational—as to what good training in medicing demands, the enrolment in the
five schools which have during the last four years required two or more years of college

- work is already 1186 students, and is increasing rapidly.? When the Johns Hopkins

plans were under discussion in the middle seventies, Dr. John S. Billings, the adviser
of the trustees in things medical, suggested that the graduating class b limits] to
twenty-five. “I think it will be many years before the number of twenty-five for
the graduating class can be reached,” he said.® The school opened in 1898; the first
class, graduated in 1897, numbered 15; the third, graduated in 1899, nurbered 82:so0
promptly did the country respond. Institutions that have switched from the high

1]t has been calculated that in the supply of doctors the country i3 now **about thirty-five years in
advance of the requirements™! Benedict : Journal of American Madical Asaociation, vol. lii., no. 5,
pp. 378, 379, ..

2In the sixteen schools on the two-year college basis there were (1508-9) 1850 students who had en- -

tered at that level. The total enrolment in these sixtcen institutions was much greater, because the
upper classes in several had entered on a lower basis. These figures are far from the total number of
college men in medical schools. The pity is that they are scattered through institutions in which they
lose the advantage which their education should give them,

3 Medical Education: Extructs from Lectures befors ths Johne Hopking University, 1877-8, p. 22 (Baiti-
more, 1878). .
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echool to the college standard after due notice given! have thus far lost only cne-
Balf or less of their former enrclment. The only thing that falls in proportion is the
jucome from fees; the percentage of graduates is reduced much less. At the Univer-
sity of Minnesota; there used to be an average first-year attendance of 80 on the
high school basis; on the two-yeer college basis it is now 40; at Harvard on the
former basis, 1G0 new matriculants; now, on 2 college basis, 75, Western Reserve,
with 84 on the high school basis, advanced suddenly in 1801 to a three-year college
requirement; the enrolment foll to 12, but by 1908 the loss was practically recovered.
Most significant is the demonstration that the greatest Joss is duz to the transition
frora the hizh school or cquivalent to the one-year college brsis; the rise from one
to two years of college Las relatively little effect on enrolment. It would appesr that
the college requircment compels deliberation. Once decided, the student is not seri-
ously hampered by the effort or the expense of an additional year.

It does not follow, however, that if schools generally rose to the college require-
ment, their losses would be only one-half and the recovery therefrom ultimately es-
sured. For the schools that came off thus lightly were previously attended by a large
propertion of high-grade men.? A much greater loss would undoubtedly take place
in tha lower-grede schools; many of them would be practically annihiluted. For the
tendency of elevated standurds and ideals is to reduce the numbsr of students to
something like parity with the demand, and to concentrate this reduced student body
in fower institutions, adeguately supported.

The basis which we have urged for medical education gives an undoubted advan-
tage to the university medical departments. We shall see in subsequent chapters
that other equally important factors are at work tending to restore mediesl educa-
tion to the university status ; but for the moment the difiiculty of procuring anywhere
else the necessary educational foundation is perhaps most cogent. A countermove,
by way of avoiding this tendency, has recently emanated from certain Philadelphia
schools,’ in the form of a suggested five-year course, the first year to be devoted to
the pre-medical sciences,

Several serious objections to this proposition may be urged: (1) a single year is
insufficient for three lahoratory sciences, and makes no provision for modern lan-

guages; the very best medical schools could with difficulty give one year's pre-medi-

3Coraell changed from the high school to the three-year college requirement with less than a year's

potice. There was, of course, no chance to readjust matters; the next first-year class (1908) num-
bered 15; in 1909, this increased to 23.

1o these schools standards were elevated in advance of the operation of the formal declaration to
that effect. For example, Columbia (Collegre of Physicians and Surgeons, New York) goes to the
two-year college basis 1910-11; but the entering class 1909-10 contained among its 86 matriculates
43 students with degrees, and 11 more who had had two years of college work.

3 These schools have no endowments: and the pre-medical sciences cannot be Ervopetly taught out of
fees, s will become evident in chapterviii., ** The Financial Aspects of Medical Education.” Hence the
work must be mainly make-believe. It would have to be given by already overburdened science
teachers or, still worse, by practitioners. The Medico-Chirurgical Collsge of Philadelphia offers these
ccurnes **in conjunction with classes in the sister department of pharmacy.” This is absurd,
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&

cal work,—they cannot pessibly give twos as for anything more liberal, there 13 no
chance ot all. IIC"Ac“ the step would shorﬂ} prove an obstructicn to further progress,
(2) Unguestionably, the day is coming when the medieal school proper will want a
fifth or hcspxta‘ ear,—a enlmination that will be indefinitely pﬁshm‘d if the yaar
in question is prefized to the course and assigned to prcliminm’y treiging. (3) Finally,
the arrangement protracts our present educationnl disorganization. It proposss that
the medical scheol should do the work of the college, just es it is either doing—or
doing without—the work of the high school. Now the strength of an educational
systera is wholly a gqnestion of the competent parformance of differentint:: | function
by each of its orgnnic parts. Qur tardily awekened educations! conscience and in-
telligence find themselves confrontad with several independent and detached educa-
tional agencies,—high schools, colleges, professional schools. Obviously, they are
not indifferent to each other; they belong in a definite order and relation. We now
know perfectly well what that order, what that rclation, is. And the solidity of cur
educational and scientific progress depends on our success in mnking it prevail.
To no inconsiderable extent, inefficiency kas been due to irresponsibility resulting
from just this lack of organized relstionships; and the cure for evils due to lack
of responsibility is not less resporsibility, but more; not less differentintion, but more.
The reconstruction of our medical educotion on the basis of two years of required
college work is not, however, going to end matters once and for ell. It leaves un-
touched certsin outlying problems that will all the mexe surely come into foeus when
the professional training of the physicien is once securely established on o scientific
basis, At that moment the social réle of the physician will generally expand, and to
support such expansion, he will crave a more liberal and disintei ested educational
experience. The question of age—not thus far important becaus2 hitherto our demands
have been well within the limits of adolescence— will then require to be rackoned
with. The college freshman avernges nineteen yeass of age; two yeors of college work
permit him to begin the study of medicine at twenty-one, to be graduated at twenty-
five, to get a hospital year and begin practice at twenty-six or twenty-seven, No one
familiar with the American coller*e can lightly ask that this age be raised two yesrs
for everybody, for the sake of the additional results to be secured from non-profes-
sional college work. There is, however, little question that compression in the ele-
mentary school, closer articulation between and more effective instruction within
secondary school and college, can effect economies that will give the youth of twenty-
one the advantage of a complete college education. The basis of medical education

will thus have been broadened without deferring the actual start. Meanwhile we are

“So far from endeavoring to force a smglmmz_nlad_stan..a.:d on_the entire.countey

that our proposition explicitly recognizes at least three concurrent levels for the
tlme being: (1) the state umvemty entrance standard in the south, (2) the two-year
co'llege basis as legal minimum in the rest of the country, (3) the degree stendard
’ in a small number of institutions.
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The practical problem remains, How is the existing situation to be handled? The
Ligher standand is alike necessary and fensible. How long is it to be postponed be-
cause it threatens the existence of this school or of that? In general, our madical
schools, like cur colleges, are local institutions; their students coms mainly from
their own vicinity. The xatio of physicians to population in s given state is there-
fore & fair indication of the numker of medical schools needad, VWhere physicians ere
supembundant, and high schools and colleges at least not 1o.cking, tha medical
echools cannot effectively plead for mercy on the ground that elevated standards
will be their death. New York has two schools on the two-year college basis or bet-
ter; nine others rest on & lower basis. They would improve if they could “afford
jt.”! But with onedcctor for every 600 people in the state, with accessible high schools,
with chesp—and in Mew York City, at least, free—colleges, it is absolutely immate-
yiel to the public whether they can afford it or not. The public interest demands the
change. We may therefore at once assume (what everybody grants) that the problem
is insoluble on the basis of the survival of all or most of our present medical scheols,
To live, they must get students; they must get them far in excess of the numkér
they will graduate; they must graduate them far in excess of the number of
dectors needed. They will therefore require their clientele of ill prepared, discon
tented, drifting boys, accessible to successful solicitation on comrmarcial lines, Ia-
evitably, then, the way to better medical education lies through fewer medical
schools; but legal enactments on the subject of medical education uxxﬁmmﬁi
be requiréd before the madical schools will either give up or relate themselves soundly
to the educational resources of their respective states. Mo general Jegislation is at the
moment feasible, The south, for instance, may well rest for a time, if every state will
at once restrict examinations for license to candidates actually possessing the M.D.
degree, and require after, say, January 1, 1911, that every such degree shall ema-
nate from a medical school whose entrance standards are at least those of the stats
university. Such legislation would suppress the schools that now demoralize the situ-
ation; it would concentrate the better students in a few solvent institutions to which
the next moves may safely be left. Elsewhere, every available agency should be em-
ployed to bring examining boards to reinterpret the word “equivalent” and to adopt
efficient machinery for the enforcement of the intended standard. Equivalent means
“equal in force, quality, and effect.” The only authorities competent to pass on such
values are trained experts. The entive matter would be in their hands if the state boards
should in every state delegate the function of evaluating entrance credentials to a
competently organized institution of learning. In many states, the state university
1The dean of a superfluous southern medical school writes : “Our faculty gets only what’s left after
all expenses are paid, and that averages $400 per session of seven months. This we will cheerfull
forego, and teach gratis, if only a class, or endowment, will pay cost of running the college. We wi
advance to the highest requirements just as soon as the conditions will admit, and are ready now to
cpen next session under highest requirements if the wherewith to pay expenses is in sight.” Ob-

serve that there is small consideration here for the ** poor boy” or the **back country;™ it is simply
& question of college survival.

|
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could very properly perform this duty; elsewhere, an equally satisfuctory arrangement
could be made with an endowead institution. Whatever the stendard fixed, it would
thus be intelligently enforced. The school catalogues would then announce that no
student can be matriculated whose credentinls are not filed within ten days of the
opening of the session, and that no M. D. degree cen be conferred until at least four
years subsequent to complete satisfaction of the preliminary requirement. These ere-
dentials, sent at once to the secretary of the statc board, would be by him turnsd
over to the registrar of the state or other university, whose verdict would be final,
A state that desired to enforce a four-year high school requirement could specify as
satisfying ils requirements:

(1) Certificate of admission to a state university requiring a four-year high school
education;

(2) Certificate of admission to any institution that is o member of the Associztion
of Americen Universities;

(3) Medical Student Certificate of the Regents of the University of the State of
New York: :

(4) Certificates issued by the College Entrance Examination Board for 14 units.

In exchange for such eredentials, or for high school diplomas acceptable to the
academic authorities acting for the state board, a medical student certificate would
be issucd; in default thereof, the student must by examination earn one of the afore-
said credentials, in its turn to be made the basis of his medicel student certificate,
In the southern states, the legal minimum would be necessarily below the four-year
high school; in Minnesota, above it. But the same sort of machinery weuld work,
The schools would have nothing to do with it except to keep systematically regis-
tered the name of the student and the number of his certificate; the state board or
the university acting for it would keep everything else, open to inspection.

This is substantially what takes place in New York, where the State Education De-
partment superintends the process. What is wanted in other states is an agency
similarly aualified. For the present nothing can so well perform the office within a
given state as its state university, or, in default thereof, the best of its endowed in-
stitutions. This suggestion is perfectly fair to all medical schools, for the credentials
would pass through the hands of the state board to the reviewing authority without
information as to the purpose of the applicant. The directions required would take
up less space in the medical school catalogues than the complicated details they now
contain. It should be further provided that the original credentials of every student
be kept on file in the office of the state board or the reviewing university, and that

they shall be open to inspection, without notice, by properly accredited representa-
tives of medical and educational organizations. These simple measures would intro-
duce intelligence and sincerity where subterfuge and disorder now prevail. The beéne-
ficial results to the high school and the medical school would be incaleulable. Nor
would the poor boy be subjected to the least hardship; for by exercising forethought,
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he could accumulate genuine scholastic credits by examination or otherwise, pari
pasai, during the time he is accumulating the money for his medical education. So
much actually accomplished, the rest will be easier. The reduced number of schools
will not resist the forces me ‘(mrr for 2 higher legal minimum. The state universities
of the west will doubtless lead thm movement; for once established on the two-year
collegre basis, they will induce the states to protect their own sons and the public
health against the lower-grade doctors made elsewhere. The University of Minnesota,
having by statesmanlike action got rid of all other medical schools i in the state, is thus
backed up by the legislature and the state board, North Dakota nd Indiana have
token the seme sbmd Michigan and Jowa will probably soon follow. “The adjust-
ment is perhaps difficult, but not too difficult for American strength.™ |

VAdapted from Billroth: Usber das Lehren und Lernen der medicinischen Wi haft, quoted by
Lewis, loc. cit.
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CHAPTER 1V
THE COURSE OF STUDY: THE LAZORATORY BRANCHES

(a) Firsr axp Seconp YEARS

Trrez characteristic stages are to be discerned in the evolution of medical teaching.!
The fizst and longest was the era of dogma. Its landmarks are Hippocrates (a.c. 460-
877) and Galen (a.p.180-200), whose writings were for centuries transmitted as an
authoritative canon. Observation and experience hod indeed figured considerably in
their compasition,? but increesingly remote disciples in sccepting the tradition lost
all interest in its source. The Galenic system took its place in the medieval univer-
sity with Buclid and Aristotle,—a thing to be pondered, expounded and learned;
facts had no chance if pitted agninst the word of the master. So completely was
medicine dominated by scholasticism that surgery, employing such base tools as sight
and touch, was held to be something less than a trade and accordingly excluded
from intellectual company. )

The sccond era is that of the empiric. It began with the introduction of anatomy
in the sizteenth century, but did not reach its zenith until some two hundred years
later. At its best it leaned upon experience, but its means of analyzing, classifying,
and interpreting phenomena were painfully limited. Medical art was still under the
sway of precenceived and preternatural principles of explanation; and rigorous ther-
apeutic meastres were not uncommonly deduced from purely metaphysical assump-
tions, The debility of yellow fever, for example, Rush explained by “the oppressed
state of the system;” and on the basis of a gratuitous abstraction, resorted freely to
purging and bleeding. His first four patients recovered ; there is no telling how many
lives were subsequently sacrificed to this conclusive demonstration. The fact is that
the empiric lacked u technique with which to distinguish between apparently similar
phenomena, to organize facts, and to check up observation; the art of differentiation
through controlled experimentation was as yet in its infancy. Under vague labels
like rheumatism, biliousness, malaria, or congestion, a hodgepodge of dissimiler and
unrelated conditions were uneritically classed; the names meant nothing, but they
answered as explanation, and even sanctioned severe and nauseous medication. Igno-
rant of causes, the shrewdest empiric thus continued to confound totally unlike
conditions on the besis of superficial symptomatic resemblance; and with amazing
assurance undertook to employ in all a therapeutic procedure of doubtful value in
any. He combined the vehemence of the partisan with something of the credulity of

medical science and teaching. It is a great pity that some effort is not made in the better m
schools to interest the student in the subject. A proper historical perspective would render impos-
sible such opposition to improved medical teaching as is now based on conscientious but mistaken
devotion to outgrown conditions.

34 The correct inductive method was borne in on the triumph of Hippocrates.” Gomperz's Graek
Thinksrs (translated by Magnus, vol. i. p. 308).

1 Nothing would do more to orient the student intelligently than a knowledge of the histoelgr. o{
1cal
s
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a child, persuading too often by ardent insistence rather than by logical proof. His
students were thus passive learners, even where the teaching was demonstrative,
They studied anatomy by watching o teacher dissect; they studied therapeutics by
taking the word of the lecturer or of the text-book for the efficecy of particular
remedies in certain effections,

The third era is dominated by the knowledge that medicine is part and parcel
of modern science. The human body belongs to the animal world. It is put together
of tissues and organs, in their structure, origin, and development not essentially un-
like what the biologist is otherwise familiar with; it grows, reproduces itself, decays,
according to general laws, It is liable to attack by hostile physical and biological
agencies; now struck witi a weapon, again ravaged by parasites. The normal course
of bedily activity is 2 matter of observation and experience; the best methods of
combating interference must be learned in much the same way. Gratuitous specu-
lation is at cvery stage foreign to the scientific attitude of mind.

We may then fairly describe modern medicine as characterized by a severely criti-_

eal handling of experience. It is at once more skeptical and more assured than mere
empiricisin. For though it takes nothing on faith, the fact which it secepts does not
fear the hottest fire. Scientific medicine is, however, as yet by no means all of one
piece; uniform exactitude is still indefinitely remote; fortunately, scientific integrity
does not depend on the perfect homogeneity of all its data and conclusions, Medern
medicine deals, then, like empiricism, not only with certainties, but also with pro-
babilities, surmises, theories: It differs from empiricism, however, in actually know-
ing at the moment the logical quality of the matucial which it hendles. It knows, as
empiricism never knows, where certainties stop and risks begin. Now it acts confi-
dently, because it has facts; again cautiously, because it merzly surmises; then tenta-
tively, because it hardly more than hopes. The empiric and the scientist both theo-
rize, but logically to very different ends. The theories of the empiric set up some
unverifiable existence back of and independent of facts,—a vital essence, for example;
the scientific theory is in the facts,—summing them up economically and suggesting
practical measures by whose outcome it stands or falls. Scientific medicine, thereforsy
bas its eyes open; it takes its risks consciously; it does not cure defects of knowledge
by partisan heat; it is free of dogmatism and open-armed to demonstration from
whatever quarter. -

On the pedagogic side, modern medicine, lIike all scientific teaching, is character-
ized by activity. The student no longer merely watches, listens, memorizes; he does.
His own activities in the laboratory and in the clinic are the main factors in his in-
struction and discipline. An education in medicine nowadays involves both learning
and learning how; the student cannot effectively know, unless he knows how.

Two circumstances have mediated the transformation from empirical to scientific
medicine: the development of physics, chemistry, and biology; the elaboration out
of them of a method just as applicable to practice as to research. The essential de-
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pendence of modern medicine on the physical and biological sciences, already ad.
verted to,! will hereafter become increasingly obvious in the wealth of the curricula
based upon them, and no less in the poverty of those constructed without them,
But the practical importance of scientific method as such to the general practitioner
is by no means so generally conceded. Its function in investigation is granted: there
it is justified by its own fruits. But what has this to do with the education or the
daily routine of the family doctor?

The question raised is fundamental; the answer dcc.des the sert of medlcal edu-
cation that we shall seek generally to provide. If, in a word, scientific method and
interest are of slight or no importance to the ordinary practitioner of medicine,* we
shall permanently establish two types of school,—the scientific type, in which en-
lightened and progressive men may be trained; the routine type, in which “family
doctors™ may be ground out wholesale. If, on the other hand, scientific method is
just as valuable to the practitioner as to the investigator, it may indeed be expe-
dient partly, or even in some instances altogether, to set aside gifted individuals as

teachers or investigators and to guard the undergraduate studeﬁ?ga_ﬁ‘s'f Tigioal .

work prematurely undertaken, But this will not be constraéd t6 involve the nbrupt

and total segregation of medical education from medical research. Much of the edu-
cator’s duty may consist in traversing a well known path; but if otherwise he is pro-
gressively busy, the well known path will never look exactly the same twice. The
medical school will in that case be more than the undergraduate curriculum, Ae-
tivities will be in progress that at every point run beyond the undergraduate’s
capacity and interest at the moment. But the undergraduate curriculum will not
differ in spirit, method, or aspiration from the interests that transcend it. .

The conservative in medical education makes much of what he conceives to be a
fundamental opposition between medical practice and medical science; occasionally
a despairing progressive accepts it. The family doctor represents the former type.
One can ask of him—so the conservative thinks—only that he be more or less wall -
grounded in things as they are when he gets his deo-ree The momentum with which
be is propelled from the medical school must carry him to the end of his days,—ona
gradually declining curve; but that cannot be helped. The other type——the scien-
tific doctor—either himself ‘““investigates,” or has a turn for picking up increases
due to others. How profound is_the opposition here depicted ? Opposition of course
there is between all things in respect to time and energy. The doctor who puts on
his hat and goes out to see a sick baby cannot just then be making an autopsy on a
guinea-pig dead of experimental dysentery. But does the oppoesition go any deeper?
Is there any logical incompatibility between the science and the practice of medi-
cine?

1 Chapter ii. p. 24.

3This is the common contention of the routine schools that run on low admission requir ts and
employ practitioner teachers.
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The main intellectual tool of the investigator is the working hypothesis, or theory,
£3 it is more commonly called. The scientist is confronted by & definite situation; he
chserves it for the purpose of taking in all the facts. These suggest to him a line of
action. He_constructs & hypothesis, as we say. Upon this he acts, and the practical
outcome of his procedure refutes, conﬁrms, or modifies his theory. Between theory
and fect his mind flies like a shuttle; and theory is helpful and important just to
the degree in which it enables him to understund, relate, and control phenomena.

This is essentially the technique of research: wherein is it irrelevant to bedside

'}:‘Lomcticc? The physician, too, is confronted by a definite situation. He must needs

seize its details, and only powers of observation trained in actual experimentation
will enable him to do so. The patient’s history, conditions, symptoms, form his dats.
Thereupon he, too, frames his working hypothesis, now called a diagnosis. It sug-
gests a line of action. Is he right or wrong? Haus he actually amassed all the signifi-
cant facts? Does his working hypothesis properly put them together? The sick man’s
progress is nature’s comment and criticism. The professional competency of the
physician is in proportion to his ability to heed the response which nature thus
makes to his ministrations. The progress of science and the scientific or intelligent
practice of medicine employ, therefore, exactly the same technique. To use it, whether
in investigation or in practice, the student must be trained to the positive exercise
of his faculties; and if so trained, the medical school begins rather than completes his
medical education. It cannot in any event transmit to him more than a fraction of
tha2 actual treasures of the science; but it can at least put him in the way of steadily
inereasing his holdings. A professional habit definitely formed upon scientific method
will convert every detail of his practising experience into an additional factor in his
effective education.

From the standpoint of the young student, the school is, of course, concerned
chiefly with his acquisition of the proper knowledge, attitude, and technique. Once
more, it matters not at that stage whether his destination is to be investigation or
practice. In either case, as beginner, he learns chiefly what is old, known, understood.
But the old, known, and understood are all alike new to him; and the teacher in pre-
senting it to his apprehension seeks to evoke the attitude, and to carry him through
the processes, of the thinker and not of the parrot.

The fact that disease is only in part accurately known does not invalidate the
scientific method in practice. In the twilight region probabilities are substituted for
certainties. There the physician may indeed only surmise, but, most important of
all, he knows that he surmises, His procedure is tentative, observant, heedful, re-
sponsive. Meanwhile the logic of the process has not changed. The scientific physician
still keeps his advantage over the empiric. He studies the actual situation with
keener attention; he is freer of prejudiced prepossession; he is more conscious of
liability to error. Whatever the patient may have to endure from a baffling disease,
he is not further handicapped by reckless medication. In the end the scientist alone
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draws the line eccurztely between the known, the partly known, and the unknown,
The empiricist fares forth with an indiscriminate confidence which sharp lines do
not disturb. ' .

Investization and practice sre thus one in spirit, methed, and. object. What is
apt to be regarded as & logical, is really but a prectical, difficulty, due to tha noges.
sity for & division of lebor. “The golden nuggets at or near tha surfece of ﬂx.i_;-.{s
have been for the greater part discovered, it seems safe to say. We must dig d«_.ap:,
to find new ones of equal value, and we must often dig circuitously, with mere hintg
for guides.”! If, then, we differentinte investigator and prectitioner, it is because
in the former case action is leisurely and indivect, in the lotter case, immediate any
anxious. The investigator swings around by & larger loop. But the mental qualities
involved sre the same. They employ the sawe methed, the sarae sort of intelli-
gence. And as they get their methed and develop their intelligence in the fist
place et school, it follows that the medern medical school will ke a productive as
well as & transmitting agency. An esacting discipline canuot be imparted except
in & keen atmosphere by men who are themselves “in training.” Of courze the busi-
ness of the medical school is the making of doctors; nine-tenths of its graduates will,
as Dr. Osler holds, never be enything else. But peactitioners of modern medicine
must be alert, systematic, thorough, critically open-minded; they will get no such
training from perfunctory teschers. Educationelly, then, research is required of the
medical faculty because only research will keep the teachersin condition. A non-pro.
ductive school, couceivably up to dete to-day, would be out of date to-morrow; its
dead atmosphere would soon breed a careless and unenlightenad dogmaticm,

. Teachers of modern medicine, clinical as well as scientific, must, then, be men of
active, progressive temper, with definite idesls, exacting habits in thought and
wosland with shill some Wargin fo-growth, No inconsiderable part of their energy
and time is indeed absorbed in whet is after all routine instruction; for their situa-
tion differs vastly from that of workers in non-teaching institutions devoted wholly
to investigation. Their practical success depends, therefore, on their ability to cairy
into routine the rigor and the vigor of their research moments. A happy adjust-
ment is in this matter by no means easy; nor has it been as yet invariably reached.
Investigators, impressed with the practical importance of scientific method to the
practising physician, tend perhaps to believe that it is to be ecquired only in origi-
nal research. A certain impatience therefore develops, and ill equipped student barks
venture prematurely into uncharted seas. But the truth is that an instructor, devot-
ing part of his day under adequate protection to investigation, can teach even the
elements of his subject on rigorously scientific lines. On the other hand, it wiil never
happen that every professor in either the medical school or the university faculty
is & genuinely productive scientist. There is room for men of another type,—the

1C. A. Her%er: “Imagination and Idealism in the Medice! Sciences,” Colsmbia Univ. Quart., vol. xil.,
no. 11, p. 16.
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nan.Prcductive, assimilative teacher of wide learning, continuous receptivity, critical
gense, and responsive interest. Not infrequently these men, catholic in their sympa-
thies, scholarly in spirit and method, prove the purveyors and distributors through
whom new idens are harmonized and made corrent. They preserve balance and make
connections. The one person for whom there is no place in the medical school, the
university, or the college, is precisely he who has hitherto generally usurped the
pmedical field,—the scientifically dead practitioner, whose knowledge has long since
come to a standstill and whose lectures, composed when he first took his chair, like
pebbles rolling in a brook get smoother and smoother s the stream of time washes
over them.

The stedent is throughout to te kept on his mettle. He does not have to be a
passive learner, just because it is too early for him to be an original explorer. He
can ectively master and securely fix scientific technique and methed in the process
of acquiring the already known. From time to time a novel turn may indeed give
zest to routine; but the undergraduate student of medicine will for the most part ac-
quire the methods, standards, and habits of science by working over territory which
hes been traversed before, in an atmosphere freshened by the search for truth.

For purposes of convenience, the medical curricclum may be divided into two
parts, according as the work is carried on mainly in laboratories or mainly in the
hospital; but the distinction is only superficial, for the hospital is itself in the full-

t sense a laboratory, In general, the four-year curriculum falls into two fairly equal
sections: the first two years are’devoted mainly® to laboratory sciences,—anatomy,
physiology, pharmacology, pathology; the last two to clinical work in medicine,
surgery, and obstetrics. The former are concerned with the study of normal and
abnormel phenomena as such; the latter are busy with their practical treatment as
menifested in disease. How far the earlier years should be at all conscious of the
latter is a mooted question. Anatomy and physiology are ultimately biological sci-
ences. Do the professional purposes of the medical school modify the strict biologi-
cal point of view? Should the teaching of anatomy and physiology be affected by
the fact that these subjects are parts of a medical curriculum? Or ought they be
presented exactly as they would be presented to students of biology not intending
to be physicians? A layman hesitates to offer an opinion where the doctors disagree,
but the purely pedagogical standpoint may assist a determination of the issue. Per-
haps & certain misconception of what is actually at stake is in a measure responsible
for the issue. Scientific rigor and thoroughness are not in question. Whatever the

point of view—whether purely biological or medical —scientific method is equally.

feasible and essential; a verdict favorable to recognition of the explicitly medical
standpoint would not derogate from scientific rigor. There is no doubt that the
sciences in question can be properly cultivated only in the university in their entirety

An introductory course in physical diagnosis is given in the second year ; occasionallyclinical work
is begun in its latter half. .
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and in close nsseciation with contiguous, contributory, or overlapping seiences, Ny
ane of them is sharply demarcated; at any moment a lucky stroke may transfer a
problem from pu.thology,t? chemistry or Liology. There are indced no problems jp
pathology which are not simultanzously problems of chemistry and biology as wel],

So far the rigorously and disinterestedly scientific viswpoint is volid. These cap. |

siderations, however, still omit one highly important fact: medical education s 5
technical or professional discipline; it calls for the possession of certain portions of
many sciences arrangad and orgenized with a distinet practical purpose in view. That
is what makes it a “profession.” Its point of view is not that of any one of the sciences
as such. It is dificudt to see how separate acquisitions in several fields can be organi.
cally combined, can be brought to play upon each other, in the realization of a con-
trolling purpose, unless this purpose is consciously present in the selection and mani.
pulation of the raaterial. Pathology, for example, is a study of abnormal structure
and function; the pathologist as such works intensively within e circumscribed field,
For the time kaing, it pays him to ignore bearings and complications outside his im-
mediate territory. Undoubtedly, the progressive pathelogist will always be at work
upon certain problems, thus temiporarily, but enly temporarily, isolated. But in the
undergraduate class-room he is from time to time under necessity of escaping these
limitations: there he is engeged in presenting things in their relations. The autopsy,
the clinical history, will be utilized in presenting to the student, even if incidentally,
the total picture of diseas, Similarly, the anatomist can score many & point for the

physiologist without sctually forestalling him. He views the body not es & mosaic

to be broken up, but as a machine to be taken to pieces, the move perfectly to com-
prehend how it works. The pharmacologist is in a similar relation to the clinician,
The principles of bacteriology lose nothing in scientific exactitude because, taught
8s a part of the medical curriculum, they are enforced with illustrations from the bae-
terial diseases of man ratherthan from those of animals and plants; and histologyis not
the less histolegy because tissues from the human body are preferably employed.! In

1Th= followins quotations from **An Outline of the Course in Normal Histology,” by L. F. Barker
and C. R. Bardeen (Johns Hopkins Hospital Dullstin, vol. vii., nos. 62, 63, p. 100, etc.), forcibly illus-
trate the above contention.

*In deciding as to the plan to be adopted we have been much influenced, tco, by the fact that our
students are students of medicine. Thus it will be noticed that in the selection of tissues, those from
the huran body make up a large part of the material used ; and when animal tissues are employed,
special care has been taken to point out how they differ from the human. Moreover, in deciding what
to exclude from the course thought was given to the bearing of the specimens on the practical work
in medicine which was to follow, and stress was laid upon those portions of human histology which
previous experience has taught us are of the most importance in the appreciation and interpretation
of the pathological alterations in disease. In the present status of pathological histology a knowledge
of certain cetails is of much greater value than that of others; and for the student entering medicine,
a judicious selection of what shall be given and what shall be left out should be made by some one
who has had a more or less wide training in pathological histology.

 Further bearing in mind the life-work for which the student is preparing himself, we have not
always chosen the method which would show the finest structural details of the tissues. While the
most delicate methods have been introduced in places, we have endeavored to familiarize the stu-
dents with a large number of different modes of Freparntion. The student who has besn brought up
entircly on ‘gilt-edged” histological methods will find himself sadly at a loss in battling with the
‘rough and ready* world in which the pathologist has to live.” (Somewhat abridged.)




