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REPOT OF -THE ATING PRESIDENT
SHOULD HOLD TO ITS TRADITIONS.

(Continued from page 2.)
Needs of the Departments.

The immediate needs of the various de-
partments should not pass unnoticed by
me, even though they are more fully
presented in the separate reports of those
in charge.

Nearly all of the departments are il
serious need of additional floor-space for
laboratories, class-rooms, and places for
students to study. The demand for bet-
ter laboratory accommodations is per-
haps most urgent in the Departments of
Mechlanical Engineering, Mlining Elngin-
eering, and Chemistry. In the first of
these departments some additional pro-
vision nmust be made at once in order
that the recently purchased steam tur-
bine and its accessories may be installel;
and in the Chemical Department the
much larger number of students who will
take organic chemistry next year, owging
to changes in the course schedu'es, can
not be accommodated with the present
facilities.

Additional equipment is also much
needed by several departments. Some of
the la-ger and most essential machines
are as follows:: a surface condenser, re-
frigerating plant, and impact tester are
Important to the Department of Mechan-
ical Engineering, additions the need of
which has been strongly urged by your
visiting conmmittee; new engine and
speed lathes and other machines, as we'l
as extensive repairs to the building ale
required by the laboratories of Mechanmi;
Arts; a large storage battery is greatly
needed by time Electrical Engineering De-
partment; and a newv boi!er for tihe heat-
ing and power plant is essent:al before
the beginning of the next school year.

Educational Field of the Institute.
It is well, I believe, for the (Corpora-

tion to take under consideration fromi
time to time those fundamental plinci-
ples which express the main purposes'
for which the Institute exists and which
should deternmine the educational field
which it is to occupy and the directions
in which it is to be developed. In this'
belief, I here present my views for your
consideration.

Should Continue as an Undergraduate
School.

First of all, I b)elieve that all those
connected with the Institute should
clearly recognize that one of its nain'
functions, as all indlpeludlent seientifie
school, is to educate for thie scientific
aild engineerin-g profissions yonmg niin
who have previously received oim y a
hIighi-school education. It mumst reniminm
in large mneasure a school for under-grad-
uates, and must not allow itself thromulh
the influence of the policies of univem.-i-
ties to become a graduate school for tihe
professional trainiing of the graduates or
former students of other co.leges. Tie
question here at issue is not which is
miore advantageous-a professional train-
ing preceded by a liberal education of
an elective character or a co-ordination
of the two in a single prescribed courle,
but whetlher or not there is a large fiecd
for education of the latter type. Some
may prefer to drive tandeml, with a
loose rein uponii the leader, and
some to drive abreast; but nomle
wishes his freedom of choice re-trieted.
By the establishmenet in this oninimnuty
of the Graduate School of Applied S(i-
ence at Hiarvard Umiversity, and by a
similar development at other universi-
ties throughout the country, ample pro-
vision will doubtless be mnade, as fast
as the demand arises, for thie cnrigineering
education of college graduiates. It should
be, on the other hand, the epecial care
of the Institute to maintain and de-
velop that combination of liLeral and
professional training for undergraduates
for which it has stood from its founda-
tion. If ever there should cease to be a
demand for this type of education, or if
ever it shall have been demonmstrated
that this type whlen propery deve op:d
produces only engineers and scienti-ts of
an inferior grade, then, and nut till then,
will it be time to consider the conversion
of the Institute into a pur.ely graduate
school. To abandon at this sta.ge tihe
educational experiment wvlhich the linsti-
tute is making, instead of coping w.th
the difficulties in its problem whichl have
become apparent, would be a betrayal of
the trust which its past imposes and a
severe blow to the educational deve:op-
meat of this country. Thlere is as yet
no indication that the sources that have
directly fed the streams which are inun-
dating our technological schools are dry-
ing up, nor is there as yet any adequate
experience which warrants us in divert-
ihg those streams into a different chan-
nel. It is certainly desirable that the
new type of engineering education be de-
veloped, in which cultural subjects are
given as collegiate courses and the pro-
fessional traini% in a graduate school;

but this is not our field of educational
service. Such a development is to be
welcomed in part because it is a stimulus
to us to study the conditions ror making
our own type of education more effective.
We must therefore not allow our attack
upon the problems of, undergraduate
educatioln to be weakened by theories as
to the tendencies of professional educa-
tion under university conditions, nor by
inconclusive comparisons between the re-
sults attained in graduate schools of
latw and medicine and those that may be
expected in similar sehoo's of apl)lied
science.

Should both Train and Broaden.
The second principle which I desire tL

emphasize is that already indicated by
imy preceding words, name'y, that as
an independent undergraduate school the
educational problem of the Institute is
necessarily of a two-fo'd character: for
we have to develop a plan of education
which is adapted to produce not only
well-trained engineers, but a'so broad-
minded, high-purposed men. We must
aim to make the work of the students
at the Institute and the conditions of
their life outside such as lead to a duly
proportioned development in these two
directions.

It is sometimes said, however, that in
attempting to solve this two-fo'd prob-
lein in a four-year undergraduate course,
the Institute is undertaking a hopeless
task. This contention I would mneet by
the statement that, whether or not it
be hopeless to give a fully adequate edu-
cation upon these two sides within the
period of four years, it is our prob!em
to (do this in as large a measure as is
possible; for to further increase this lain-
immli period of study would close the
doors of the institutions of technological
education to a large number of young
men whose financial resources are al-
ready taxed to the utmost. Moreover,
the careers of Institute graduates in the
past warrant the conclusion that the re-
suits attained in the past are as a vwhole
satisfactory; and when the many pv'.sS-
bilities of further development in thi
educational work and the conditions o6
student life are considered, the futiure
outlook for a fuller success of the four-
year course is a bright one. Before con-
ceding the necessity of an extension of
this period of study, we must at least
consider the possibilty of utilizing in
part the intermediate summner vacations
which now cover no less than one-third
of the whole year; but to this matter I
shall return when I come to consider the
specific lines of develol)pment which are
niost inl)erative.

Should Specialize in a Fifth Year.
The general principle whilch should de-

termnine the chlaracter of our four-year
course of study-and this is tully r!cog-
nizc(l by our Facult.y,-is that a libeial
education be provided such as will de-
velop character, breadth of view, and
high ideals of service, and that the pro-
fessional education be mainly confined to
a thorough training in the princip es cf
the fundamental sciences and in scientific
methods, specific engineering subjects
being only so far included as the remain-
ing time permits and as the mininmum re-
quirementcs of professional practi(e de-
muand. It should be our aim not to turn
out at the end of a four-year course ,
specialist, but rather to provide for spe-
cialization in a fifth-year graduate coUlse.
By courageously eliminating from our
fourth-year curriculum the most telhni-
cal branches of instruction, however im-
portant they may be for the practising
engineer, and by making more ample
provision for them as subjects to be pur-
sued in graduate courses, we shall, on
the one hand, be able to make our under-
graduate course more educational in the
broadest sense, and, on the other hand,
make more evident to the student the
npractical importance of returning for a
littlh year to acquire the more slpecial-
ized knowvledge of the separate engiineer-
ing professions. This, then, is tihe direc-
tion in which, ilil my judgment, tlhe
courses of study at the Institute shiou d
be (developed; we will give in our four-
year undergraduate course an ev, n
broader and deeper- training than at pro.,
cut in cultural and fundamental scit n-
tific studies-a training which will sti.l
enable those students that are obliged to
do so to enter at once upon thie practice of
their professions, handicapped somnewhb;,
it may be, by the lack of technical ex-
perience, but with a sound knowlvedge of
principles and a developed mental power
which will gradually enable them to
overcome this disadvantage; and, cn the
other hand, we will develop graduate
courses of such a character as will obvi-
ously remedy this deficiency of insuffi-
cient specialization and will attract such
graduates of scientific schools as are fi-
nancially able to continue their edu- a-
tion. We shall thus create a type of
graduate school in which is offered ad-

vanced training for Bachelors of Science
rather than for Bachelors of Arts.

But this is by mo means tile'only filnic-
tion which thle Ilnstitulte should Iill. It
must aim to be the leader in the develop-
nment of all grades of higher scientific and
technological education, of wrh'ell the
mathematical, physical, and natural si-
enees form tihe main basis, exceptions
only being made in cases, like those of
mne(licine land agriculture, where amtmple
provision has already been made by alln-
other class of institutioni. Some of the
other directions in which our develop-
mnent must be continued or extend d
therefore (aeserve consideration.

We must, while not permitting any
sacrilice of the instruction of our und.i-
graduate studenlts, encourlage coll ge
graduates to enter the higher years of
our regrular courIses and Ouir advanced(
courses, and offer them such add tional
facilities as their diflerent preparation
dlemands. Future experience alone ( an
determine whether suchl graduates wvill
receive a better education in, the gradu-
ate schools of universities in courtses at-
tended often not only by themselves but
by college men wvithout definite profes-
sional aim, or in scientific schools work..
ing side by side iil thile un(lergraduate
courses with men earnestly devoted to
preparation for their proftssin. T!'e
presence together of these two groul-s
of men is certainly mutually advanta.
geous: the graduate student fromn an-
other institution tends to broaden the in-
terests of his undergraduate asoc'aLt,;
and the latter embues the former wvith
the spirit of hard work and seriousness
of purpose which attendance at the sci-
entific school has in-pired. For the e
reasons we must not fail to provide suit-
able courses and conditions of work fcr
the college graduates who are coming to
us in constantly increasing niumbers.

Need for Research Work.
·Development is also of the gr(eatest im-

lportance in the direction. of larger op-
portumnities and inducements mor research
wvork and advanced studies in the lpure
and applied sciences which form the basis
of our currieulun. An inst:.tutikn of
learning which does not cnntributt
through tile researches of its iiitrucling
staff and graduate students to the ad-
vancement of science call not secure tIhe
highest grade of teachers, call not keep
its courses of instruction upon the p!ane
of broad and deep scholarship, and can
not retain its educational prestige. 1
have already spoken of one kind of ad-
vanced courses which we are already de-
veloping-one whichll would provide thle
more specializel instruction in engineer-
ing subjects whilch industr:al adlvanccs
are making morie and more imperative.
Such a cours(e. whlich hardly needs to l.e
of more than one year's duration, leads
to thle degree of Master of Science.
Lhere is, however, a second kind of ad

vanced course wllich is even inoe essel-
tial to the development of the lghlest
type of scientist or engineer. This is a
course in which the student, while pur-
suinfr more advanced studlies in the un-
derlying sciences. devotes himself mainly
to the oriiginal investigation of problems
in pure or applied science. It is inves-
tigation work of this sort which tends to
develop the crecative powver of the man
and his ability to hand'e newv puoblems
relating to tile im)provelnent of industrial
processes and engineering methi(ls. Such
a course, when of two or three years'
dtration, may lead to tile degr ee of
Doctor of Philosophy or Doctor of En-
gineering. The Institute has already
made encouragin progress in this direc-
tion; but the number of students en-
gaged in such work has tihus far been
sin'all. This matter of rescarc'l work,
both with reference to adv-anced students
and the members of our own instruct'ng
,tafl', I shall consider more fully a little
later.

The Larger Problems of Development.
Let me next speak of what amy lbe

callcd thle larger plroblems of develop-
nient--of those lines of aetfon which are
essential to the fuller accomplishmient of
our educational purposes.

It is scarcely necessamy to ameition tllhat
one of the most important of these prob-
lems is the selection of a perimarent
lhrcsident who has a true conception of
the educational idea's of the Institute,
combined with the high character, sound-.
ness of judgment, and powver of in'tia-
tive and of energetic execution, that will.
make him an effective agent in the recil-
ization of those ideals. The qualifica-
tions for the office are so numerous and
varied that their combination in a sin-
gle person is extreme'y rare; and all
such persons are in great demand For the
highest executive positions. With lthe
consideration of this matter the Exece-
tive Committee is still actively engaged.

Permanent Location.
Another matter of the greatest me-

went is the reaching of a decision as Co
tihe permanenit location of the Instituite,
in order that its future develolpment may
be assured and its immmediate uLeeds
adleqnatel:' providedl for. I shall not
howeve-r, discuss this question: for I
know- that you fully realize its vital
signiificance. You have apl)pointed aConi-
Mittee of your body to deal withi it; and]l
that Comihiittee will dloubtless take ac-
tiolon anld report to yoiu as i-npromptly as
possible. It wvill of eoure be al)ppreciated
that tihe first prelimninary to any actioni
imist be a careful eomnsdorationi of tihe
nmu-ais for financing tihe undertakinig;
andm that tihe present imonetary situatiun
makes this impracticable. Frienids of tihe
Institute should, howvever, realize that
agmain in its history the timei has arrived
when provision muust be madec for far-
reaching iilni'ovenmiemts in the physi(al
coinditions iunlder which its work is tar-
ried oil. New buildings nlimst be creeted,
new laboratories providledl and newt
equipiment secured, in orderl that tihe In-
stitute may retain its leadership in tech-
nological education. And these are not
matters tihat can lbc imumch longer de-
fe'red.

Need for Reduced Tuition.
N'ext in imiportance to this matter

of making provisionI for our immiiediate
needs and future developaimemt comes tIhe
question of reduced tuitioni fees or in-

em'cased scholarship aid. The inade-
quacy of our edlowniment comnlbined with
the higih eost of the kinid of instruCe-
tion furniisihed by- theb Institute, made it
seem necessary a few y(ears ago to in-
crease our tuitionI fee to $250-an
amoumnt whichi exceed- lv one lhmundredl
dollhtrs time fee cihargedl at niy othier set-
cintifie school ill Newo lEngland. This ill-
crease wvill, I earl iestly hope, be re-
garded as only ua temiporary expedient
for whiich a reniedy muimist lbe founud mt
the earliest mmomemit. Th'e )present high
tuition not oeily is shuttiug out a large
group of the most l)promisiing younlg mei
fromit the advantage. of ma -c-ientifie aImd
ellgilleerilg education, liit is imposing
upon aanother large groupl). or ul)on their
parenits, a financial l dil-(mi wiich tihey
are scarcely able to beam, and which
foerces such students to live and to wvork
undler condlitions unifavorable to their
healtih and social developmuent. Any of
tihe administrative olieers of the 1im-
stituite could rccount nlumlerous in-
stances where the umianticipatud need of
plmurchasimg a militaryv uniformi or a set
of drcawing instrumments or some explen-
sive book has been tihe lahst. s-,traw add(led
to tihe financial load of thle overbur-
dened student. where mnen have l)eeu
obliged to withdraw from the Institute
hbecause thevy could. not raise tihe last
fifty dollars of tiheir tuitioni. or twhere
they have been living on thiirty or forty
cents a day in order to nieft it. Ourl
high tlition is, moreover, sending young
imei more and more to tihe other less

expensive institutions. Alany of these
take the full cours-es of study there, but
there is a lar-ge aud increasing numnber

hto for reasonis of economiv rel)lace tihe
first year or first two vears of the In-
stitute course h)y corriespondinig wvork at
another institutioi and th len nter the
second or the , mrdl year of the Insti-
tute. There is inivolved iln this plan a
lack of continuity and of adelquate prep-
aration which is nnmortunate. While
we are not interested in h bimgimg about
any large increase in the numnihber of our
students, we are concernied in drawimg
to us young men of thIe highest quality.
We nmist, thercfore, not permc it ti;e
financial resources of applicants to be
the principle of eliminmation in any
greater measure than is a.bsolutely es-
sential. There is, in my opinion, no
form of educational expeinditure which
produces so large a ret-urn to the com-
mmnity as tihe higher tiraining for the
scienitific ad e (,ngince-ring professions of
those comnparatively few younig men
whose eharacter and ability are such
as to enabt)le thiemn to rise to positions
of leadership. Aind this tlype is, I be-
lieve, inmost commonly devc-loped among
fatmilies which hiave sifleient mmeans to
send their sons to the high school, but
yet are obliged to make them work at
odd timies to earn iummney towards tiheir
owni supliport. ]Boy' from poorer fam-
ilies arc, unfortiuimatcly, not likely to
litve the opljortunity of even a hiigh
.lchool education, or tt.e hlimme surroumnd-
ings or antecedents which conduce to
intellecftkual development. wiile those
from riciher families are apt to lack the
earnestness of purpose and inclination
to subordinate the pursuit of pleasures
to thorough preparation for a life of
service which is acquired by the boy
whio has alreadyv learned to wtork. It is,
however. just such families of small
means which. find it exceedingly diffi-

I IT.TT

i

I0

L"P"- 

I

i
b

i

i

I

I

i

I

i
I

i
i
i

I

I

f

II

� BOSTON, M.A�S-S-,- IRRIDAY, MCUMBUR 13, 1907 3


