REPORT OF THE

SHOULD HOLD TO [T8 TRADITIONS.

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

The immediate needs of the various de-
paxtments shonid not pass unnoticed by
me, even though they are more funlly
presented in the separaie reports of those
in charge,

Nearly all of the departments are iy
serious need of additional floor-space for
laboratories, elass-rooms, and places for
students to study. The demand for bet-
ter laboratory accommodations is per-
haps most urgent in the Departments ot
Meehanical Engineering, Mining Engin-
eering, and Chemistry. In the first of
these departments some addilional pro-
vision must be made ab onee in order
that the recently purchased steam tur-
bine and its accessories may be installed
and in the Chemical Departmené the
much larger number of students who will
take organie chemistry next year, owing
to changes in the course schedules, ecan
not be acecommodated with the present

ueilities,

Additionzl equipiment is also much
needed by several departments. Some of
the larger and most ecssential maechines
are as follows: : a surface condenser, re-
frigerating plant, and impact tester arve
tmportant to the Department of Mechan-
ieal Enginecering, additions the meed of
which has lbeen strongly urged by your
vigiting commitiec; new engine and
speed lathes and other machines, as well
as extensive repairs to the Luilding asie
required by the Iaboratories of Mechanw:
Arts; a large storage batfery is greaily
needed by the Electrical Enginecring De-
partment; and a4 new loiler for the heat-
g and power plant iz essentlal hefore
the beginning of the next school year.

Educational Field of the Institute.

It is well, I Dbelieve, for the Corpota-
tion to take under consideration from:
time to time those fundamental pinci-
ples whieh express the main purposcs
for which the Institute exists und whieh
should determine the edncational field
which it is te oceupy and the divections
i which it is to be developed. In this
belief, I here present my views for your
considerntion.

Should Continue as an Undergraduate

School.

Fiyst of all, T believe that all those
connected with the [Institnte should
clearly recognize that one of ifs main
functions, as an independent scientific
seliool, is to cdueate for the scientifie
and engineering proféssions youmg mn
who have previously reccived ony a
high-seliool edueation. 1t must remain
in large measure a school for undergrad-
uates, and must not allow iself through
the influence of the policies of universi-
ties to beecome a gradunte school for the
professional training of the graduales or
former students of other coleges. Tue
question here at isswe is not which is
more advantageous—a professional train-
ing preceded by a liberal education of
an eleclive character or a co-ordination
of the two in a single presciibed cour-e,
but whether or not there is a large ficid
for education of the latter type. Nome
may prefer to drive tandem, with a
loose rein upon  the leader, and
some to  dvive  alreast;  but  nome
wishes his freedom of choice re-tricted,
By the establishment in this commun.ty
of the Graduate School of Applicd 8-
ence at MHarvard Eniversity, and by a
similar development at other universi-
ties throughout the country, ample pro-
vision will doubtless be made, as fast
as the demand arises, for the enginecring
education of eollege graduates. 1t should
he, on {he other hamd, the ospceial eave
of the Institute to maintam and de-
velop that combination of iileral and
professional training lor umdergiaduates
for which it has steod from its founda-
tion. If ever ihere should cease to be a
demand for this type of education, or it
ever it shall have bLeeca demonstrated
that this Lype when propery deve oprd
produces only engincers and scienbists of
an inferior grade, then, and not till then,
will it be time to consider the eonversion
of the Institute into a pureiy graduate
school. To abandon at this stace the
edueational experiment which the Insti-
tute is making, inslead of coping w.th
the difftculties in ils problem which have
become apparent, would be a betrayal ot
the trust which its pust imposes and a
severe blow to the educational develop-
ment of this country. There is as yet
no indication that the souvces 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-
ing those streams into a different chan-
nel, It is certainly desirable that the
néw type of engineering edueation be de-
veloped, in which cultwral subjeets are
given as collegiate courses and the pro-
feasional t.ra,ini‘ in a graduate school;
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but this is not our fleld of educational
service, Bueh & development is to be
weleomad in part beeause it is a stimulus
te ws to study the conditions ror making
our gwn iype of education move effective.
We must therefore not allow our aliack
upon the problems of ,undergraduate
edneation to be weakened by theories as
to the tendencies of professional educa-
tion under university conditions, nor hy
inconclusive comparisons belween the ve-
sults attained in gradnate schools of
law and medieine and those that may be
cxpected in similar schoo's of appled
seience.
Should kroth Train and Broaden.

The second principle which I desire to
emphasize is that already indicated by
my preceding words, namely, that ss
an independent undergraditate school the
cducational problem of the Imstitute is
necessarily of a two-fold character: for
we have to develop a plan of education
which is adapted to produce not only
well-trained engineers, but also Dbroad-
minded, high-purposed men. We musl
aim to make the work of the students
at Lhe 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-fold prob-
lem in a four-year undergraduate course,
the Insiitute is undertaking a hopeless
task, This contention I would meet by
the statement that, whether or mnot it
be hopeless to give a fully adeguate edu-
cation upon these two gides swithin the
period of four years, it is our problem
to do this in as large a measure as is
possible; for to further increase this min-
mum period of study would close the
doors of tie institutions of technological
education to a large number of young
men whose financial resources are al-
ready taxed to the utmost. Moreove,
the carcers of Institute graduates in the
past warrant the conelusion that the re-
sults atiained in the past are as a whola
satisfactory; and when the many poss-
bilities of further development in the
educational work and the conditions of
gtudent life are considered, the future
outlook for a fuller success of the four-
year course is a bright one. Before con-
ceding the ncecessity of an extension of
this period of study, we must at least
consider the possibilty of utilizing in
port the intermediate sunnner vacations
whielh ntow cover no less than one-thin
of the whole year; but to this matter 1
shall return when I come 1o consider e
specific lines of developmeni which are
most imperative,

Should Specialize in a Fifth Year,

The general prineipte which should de-
teyming the character of our four-year
comrse of study—and this is tully recog-
nized by our Faculty,—is that a libeial
education be provided such as wiil de-
velop characler, breadth of view, and
high ideals of serviee, and that the pro-
fessional education be mainly confined to
a thorough irzining in the prineip es of
the fundamental seiences and in seientiiic
methods, specific engineering subjeects
being only so far included as the remain-
ing time permits and as the minimum re-
quirements of professional praetice de-
mand. It should be our &im not to twrn
out at the end of & four-year course »
specialist, but rather to previde for spe-
cialization in & fifth-year graduate comse,
By courageously eliminating from our
fourth-year eurricutum the most telini-
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 shail, on
the one hand, be able to make our under-
sraduate course more edueational in the
broadest sense, and, on the other, haud,
make more evident to the studeni the
practieal impartance of returning for a
lirth year to acquire tlhie more gpeeial-
ized knowledge of the separate enginecr-
ing professions. This, then, is ithe dirve-
tion in which, in my judgmant, the
courses of study at the Institwle shoud
be develeped; we will give in our four-
year undergraduafe course am  evin
broader and deeper training than at pres
ent in cultural and fundamental sciin-
tifie studies—a training which will sti.l
enable those students that are obliged to
do so to enter at once upon the practice of
their professions, handicapped somewhas,
it may be, by the lack of techmnical ex-
perience, bul with a sound knowledge of
principles and a developed menial power
which will gradually enable them to
overcome Lhis dissdvantage; 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 suth
graduastes of scientific schools as are fi-
nancially able to continue their edu-a-
tion. We shall thus ecreate a type of
graduate sehool in which is offercd ad-

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

But this is by 1o means the only fune-
tion which the 1nstitute zhould Bl lb
must aim to be the leader in the develop-
ment of all grades of higher scientific and
technologienl  edueation, of which the
mathematical, physieal, and natural sei-
ences formn the main basis, execptions
only bheing made in eases, like those of
medicine and agriculiuve, wheve ample
provision has already been made Ly an-
other class of institution. Bome of the
olher direcitons in which our develop-
ment, must be contimued or extend d
therefore aescrve considerndion.

We must, while not permitling any
sacrifice of Lhe instruetion of our und.f-
gradnate students, encourage collige
gradnates 1o enter the higher years of
our regular couvses and owr advanced
cotrses, and offor them swel add tional
facilities as their different preparation
demands. Future experience alone «in
determine whether sueh graduates will
receive a betler education in, the gradu-
ate schools of universities in courres at-
tended often mot only by themselves but
by college men without definite profes-
sional aim, or in scientilic schools worke
ing side by side in the undergraduaie
courses with men earnestly devoted 1o
preparation for their profissien. The
presence together of these two grours
of men is ceviainly mutually advanta-
geous: the graduate student from an-
ather institution tends te broaden the in-
terests of his undergraduate as-oe'al-;
and the latter embues ihe fermer with
the spirit of hard work and seriousness
ot purpese which altendance at lhe sei-
entific school has in-pired. For ihee
reasons we must not fail to provide snit-
able courses and condilions of work fer
the college graduates who are coming to
us in constantly inerveasing numbers.

Need for Research Work-

Development is also of the greatest im-
povtance in the direetion of larger op-
portunities and inducements ror research
work and advaneed siudies in the pure
and applied seiences which form the basis
of our curvitulum. An instituticn of
learning which does not contribute
Lhrough the researches of its in~frueting
staft and graduate students to the ad-
vancement of science can not secure the
highest grade of teachers, ean not keep
it¢ courses of instruction upon the plane
of broad and deep scholarship, and can
not refnin its educational prestige, 1
have already spoken of one kind of ad-
vanced eourses which we ave already de-
veleping—one which would provide the
more specialized instruction in enginecr-
ing subjects which industrial advances
are making more and more imperative,
sueh a course, whicht hardly needs Lo Le
of more than one wear’s duratiom, leads
to the dearee of Master of Seience,
I'here 15, however, & second kind of ad-
vanced course which is even moie esver
tial to the development of the highest
type of seientist ov engineer. This is a
egurse in which the stndent, while pur-
suing more advanced studies in the un-
derlying sciences, devotes himself mainly
to the original investigalion of problems
in pure or applied scienre. 1t is inves-
tigation work of this sort which tends te
develop the creative power of {the man
and his ability to hand'e new problems
relating to the imprevement of industrial
processes and engineering metir ds. Such
a course, when of two or three years’
duration, may lead to the degier of
Doetor of Philosophy or Doctor of En-
cincering, The Imstitute lns already
ade enconragings progress in this direg-
tion; but the number of students en-
anged in sueh work has thus far been
small.  This matter of researen work,
both with reference to advanced studencs
and the members of our own instruct'ng
staff, 1 shall censider more fully a litile
later.

The Larger Problems of Development,

let me next spesk of whal may be
called the lurger problems of develop-
ment—of those lines of action which are
essential to e fulier accomplizhinent of
cur edueational purposes,

1t ig seareely neeessary to juenlion thay
cne of the most importaut of these prob-
tems is the sclection of a permanent
president whe has a true coneeplion of
the educationul idea’s of the lnstitute,
combined with the high eharacter, sound-
ness of judgment, and power of in'tia-
tive and of energetie exceution, that will,
muke him an eflfective agent in the real-
ization of those ideals. The qualifica-
tions for the office are so numerous ami
varied that their combination im a sin-
gle person is extreme'y rare; and all
such persons are in great demand for hhe
highest executive positions. With ihe
consideration of this matter the Hxeeu-
tive Committee is still actively engaged.

Permanent Location.
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ment is the reaching of a decision as io
the permanent location of the Institute,
in order that its future development may
be assuved and its immediate ueeds
adequately provided for. T shall not
however, disecuss this guestion: for 1
know that you fully realize ids vital
signifieance. You have appointed a Com-.
mittee of your body to deal wilh it; and’
that Committee will doubtless {ake ac-
tiow and report 1o you as promplly as
posaible, 1t will of course be appreciated
that the first preliminary to any aetion
must he a careful eonsideration of ithe
means for finaneing the underiaking;
and that the presend monetary situation
wakes Lhis impractieable.  Friends of the
Institute should, howevey, realize that
again in its history the time has arrived
when provision muslh be made for far-
reaching improvements in lthe physical
canditions under whieh its work is car-
ried on. New buildings must be ereeted,
new Iaboratories provided, and new
equipment seeured, in order that {he In-
stituie may retain its leadership in tech-
nological education. And these are not
mallers that can lLe much longer de-
ferred.

Need for Redused Tuition.

Next in importance Lo Lhis matlter
of making provision for our immediate
needs and future development comes the
nuestion of reduced initinn fees or in-
arcased  seholarship aid.  TFhe iwnade
quacy of cur endowmenil emnhined with
the high eost of the kind of insirne-
tion furnished by the Institule, made il
seem neeessary a few vears ago lo in
crease our tuition fee (o $250—an
amount whieh exeeeds by one hundred
dollars the fee charged al any other set-
entifie schgal in New Encland.  This in-
erease will, T ocuraestly  hope, be re-
garded as only & temparary expedient
for which a remedy must be found at
the carliest moment. 'Phe present high
tuition not only is shulting out o large
group of the most promising young men
from the advantages of w scientific and
engincering edueation. but is imposing
upon ancther large group, or upon Lheir
parents, a financial burden which they
are scarcely able to hear, and whieh
forees such students to live and to work
under conditions unfavarable o their
health and soeial development.  Any of
the administrative officers of the In-
stitefe  eould  reeount nmmerous in-
sianees where the unaniicipated need of
purchasing a militavy uniform or a set
nf drawing instrumends or some expen-
sive book Iins heen the kxt siraw added
to the financial load of the overbur-
dened student, where men  have heen
obliged 1o withdraw from fhe Instilute
beeause they eould not raise the last
fifty doilars of their tuition. or where
ithey have bheen living on thirly or forty
cents a day in order to meet il. Cur
high {uition is. moresver, sending voung
men more and wore 1o the olher less
expensive institulions.  Muany of Lhese
take the full eourses of study there, but
there is a Jarge and inercasing mamber
whe for reasons of economy replace the
first year or first two years of ihe In-
stitute course by corresponding work at
another instituiion and (hen enter the
second or the vurd year of the Imati-
tute. 'There is invaolved in ihis plan a
laek of eontinuity and of adequate prep-
aration which 1s untortumate. While
we are not inlerested in bringing about
any large increase in ihe number of our
students, we are eoncerned in drawing
te ug young men of Lhe highest quality.
We must, therefore, mnof permit the
firaneial resources of applieants to be
the principle of elunination in any
greater measure dhan is absalutely es-
sential,  There is, in my opinion, no
form of educational expendifure which
produces so large a return to the com-
munity as the higher training for the
scienitfie and engineering professions of
those comparatively few young men
whose character and ability are such

Another matter of the greatest mo-

as to enable them lo rise 1o positions
of leadership. And this type is, I be-
lieve, most eommonly developed among
families whieh have suflicient means to
send their sons to the high school, but
vet are obliged to make them work at
odd {imes to earn money towards their
own supporl. Boy: from poorer fam-
ilies are, wnfortunately, not likely o
lave the opporiunity of even a high
school eduention, or the home surround-
ings or antecedents whick conduce to
intelleclual development, while those
from richer families are apt to lack the
carnestness of purpoese and ineglination
io suhordinate the pursnit of pleasures
to thorough prepavation for a life of
service which is acquired by the boy
who has already learned to work, It ig,
however, just such families of small
means which. find it exceedingly difi-



