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are probably xrlore apparent than real to 
us;  for this is a university assembly, and 
it is one of the highest functions of a uni- 
versity to examine the various aspects of 
debatable cluestions without suppression of 
candor and without loss of humor. 

The typical Aniericm university of our 
time is a complex organization which has 
grown up rapidly from the typical Amer- 
ican college of a half century ago. I t  has 
its undergraduate, its professional and its 
post-graduate schools, as we see them in 
Columbia University to-day. I t  has a 
heterogeneous aggregate of students ani-
mated by a great variety of aims and pur- 
poses. I ts  curricula embrace courses of 
study and research quite unknown to the 
educated public of thirty or forty years 
ago; and its degrees recognize professions 
quite unheard of before the middle of the 
nineteenth century. Moreover, the modern 
American university has broken to a large 
extent with custom and tradition. I t  is 
an institution characterized by intellectual 
agitation, by adjustment and readjustment, 
by construction and reconstruction, the end 
of which is not yet in sight. This complex 
organization is the resultant of the more 
or less conflicting educational activities of 
our times. I t  is a resultant due in part 
to world-wide influences; it expresses a 
generalized academic ideal. 

m a t e v e r  may be our inherited prej-
udices or our calmer judgments, the attain- 
ment of this ideal must be regarded as a 
remarkable achievement. Here, for ex-
ample, in this institution, we find all kinds 
of subjects of study, from the most ancient 
to the most modern, from the most prac- 
tical to the most theoretical, from the most 
empirical to the most scientific, from the 
most materialistic to the most spiritualistic, 
all 011 a plane of intellectual equality and 
all equally available to those fitted to pur- 
sue them. Little surprise is manifested at  
the close juxtaposition of a professor of 

metallurgy and a professor of metaphysics, 
and it has actually been demonstrated that 
professors of poetry and professors of 
physics can dwell in peaceful activity un- 
der the same roof. Here too the ten or a 
dozen faculties and the various student 
bodies mingle and intermingle in a spirit 
of cooperation and mutual regard almost 
unknown outside, and hitherto little known 
within, the academic world. 

The mere atmosphere, then, of a modern 
university must energize and elevate all 
those who come within its influence. But 
the domain of this atmosphere is not 
bounded by academic walls. I t  is not a 
limited medium within, but is actually a 
part of, the unlimited medium of the intel- 
lectual world; for the modern university 
has broken also with custom and tradition 
in allying itself closely with the cxternal 
world of thought. Through interaction of 
the intramural and the extramural spheres 
of thought the instructor and the student 
are kept face to face with the vantage 
ground of contemporary life, whence they 
may look forward as well as backward. 

The modern university is an institution 
of learning in the full sense of the word; 
an institution wherein instructors teach 
students, and wherein, reciprocally, to a 
very important degree, students teach in- 
structors; for that instructor is fossilized 
who does not learn more per year from his 
students, if they are worthy of the name, 
than they learn from him. Together they 
work diligently not only to become ac-
quainted with the known, but still more 
diligently to penetrate the secrets of the 
unlinown. Among them there is a senti-
ment that condemns alike the instructor 
who would impart knowledge by the meth- 
od of the rotary calabash, and the student 
who, with saturnine stolidity, would ab-
sorb only the information poured into his 
ears. Dwelling thus at a university, not 
apart from, but actually in, the world of 
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contemporary thought, students may best 
fit themselves for the world of contempo- 
rary life; and while they may justly esteem 
it a great privilege to graduate from an 
historic college, or from a professional 
school of international reputation, they 
should esteem it a far  higher privilege to 
graduate from a great university. 

It should be observed also that the re- 
sultant ideal which has been attained in 
our best universities is not fixed but pro- 
gressive, not inflexible but subject to im- 
provement. I t  is a development whose 
sources are seen in the earliest civilizations, 
whose growth was dimly percei$ed during 
the middle ages, and whose conscious ap- 
preciation is a realization of the century 
just past. The method which characterizes 
this development is the method of science. 
I t  dates essentially from the epoch of Gali- 
leo and Huygens. It rose to a maximum 
of brilliancy in its interpretation of ma-
terial phenomena during the epoch of New- 
ton and Leibnitz, and during the epoch of 
Laplace and Lavoisier; and it has recently 
illuminated a new domain through the 
labors of Darwin and Spencer. Galileo, 
Newton and Laplace gave us a system of 
the inorganic world; Darwin and Spencer 
have given us a system which includes the 
organic world as well. 

The method of science has permeated all 
regions of thought and animated all of the 
commercial, industrial, political, social and 
religious activities of men. Whether we 
welcome it, deplore it, or indifferently ac- 
quiesce in it, the fact seems undeniable 
that the method of science and the doctrine 
of evolution are the most effective sources 
of the intellectual enterprise of our day. 
Through anthropology this method and this 
doctrine have given a transcendent interest 
to the study of man; for they show that 
man may not only investigate the rest of 
the universe, but that he may, by the same 
means, investigate himself. Consciously or 

-unconsciously, the terminology, the figures 
of speech and the modes of thought of sci- 
ence are being applied to all subjects and 
objects of humah concern. They have 
penetrated the depths and the darkness 
even of the polite literature of our times. 

But while the ideal thus outlined appears 
to be the effective, or working, ideal at  
which we have arrived, i t  goes without say- 
ing that i t  is not tbe only ideal entertained 
by those whose opinions on academic ques- 
tions are worthy of regard. On the con- 
trary, many eminent minds deplore present 
tendencies and write and speak regretfully 
of the vanishing ideals of the past. Grave 
publicists, accomplished men of letters and 
subtle philosophers see little but danger in 
the educational readjustments of recent 
times. They deplore especially the decline 
in popularity of those ancient studies long 
called the humanities and the contempo- 
rary rise and increasing recognition of the 
newer studies. Culture, they seem to 
claim, comes inevitably through the pur- 
suit of the former, never through pursuit 
of the latter. They go so far  in some cases 
as to decide at  what point the study of a 
subject ceases to be liberal and begins to 
be illiberal, or professional. Give a student 
by the ancient formula, their facile editors 
say, that modicum of learning which would 
otherwise be dangerous, stamp him with the 
degree of A.B., and he becomes an aristo- 
crat. They. take a globmy view of the rest- 
less present and they are little hopeful of 
the future; for they hint darkly of 'the 
bankruptcy of science7 and of disasters im- 
pending if we do not returh to ancient 
ideals. 

Argument concerning these matters is 
fruitless. Logic avails as little in an edu- 
cational campaign as political economy 
avails in a presidential campaign. Appeal 
must be had to our sense of humor and to 
the arbitrament of time. It may be ob- 
served, however, that these apostles of 
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doubt and prophets of evll are s l o ~ ~ l y  dis-
appearing. They are more numerous out- 
side than inside academic malls, they are 
less strenuous in large than in small col- 
leges, and they are no longer dominal~t in 
the best universities. From a philosophic 
point of view they illustrate the action of 
a most interestmg and usually beneficial 
sociological principle. \Vhen consciously 
applied this principle may be called the lam 
of rational conservat~s~n. \TThen ancon-
sciously applied it lnay be called, in anal- 
ogy with a great physical principle, the 
law of conservation of ignorance. I t  is so 
lnuch more important for society to protect 
itself against the follies of the unwise than 
it is to profit by the ilnprovelnents of the 
wise, that progress comes, generally, only 
painfully slowly. Alay we not entertain 
the hypothesis that the contelnporary op-
ponents of educational reforlns have been 
animated towards them rather uncon-
scio~lsly than consciously ? Having drunk 
deeply at certain fountains of learning, 
they appear to be sure that there are no 
others. They seem to have been, and to 
be, always receding. For Inore than a 
thousand years, in fact, the gaze of most 
scholars has been fixed so steadfastly on 
the glories of the past that it has been pos- 
sible to advance only by marching back- 
wards. 

Through the unconscious action of the 
law of the conservation of ignorance we 
are always in danger of disproportionate 
estimates of educational values and of er-
roneous judgments in the larger affairs of 
life. \Ye involnntarily revert to precedent, 
colnmending what is old, condemning what 

profound lack of knowledge of the prop- 
erties of the atmosphere which is the me- 
dillln of comlnllnication between you and 
me in this room. Thus, also, in spite of 
the obvious aphorism that all Inen are 21u- 
man, they have been divided into human- 
ists and non-humanists, Xatthew Arnold, 
for example, being one of the forlner, and 
the founder of our John Tyndall Fellow- 
ship being one of the latter. And stranger 
still, one might infer froln the slowness of 
legal and constitutional reforms, and from 
many current arguments opposed thereto, 
that laws and constitutions are not made 
by Inen for men, but that, in some mys-
terious may, men are merely experimental 
material for the training of crafty lawyers 
and sagacious politicians. 

But we have broken irrevocably with the 
past; not in the sense of disregarding the 
rich heritage of experience from our dis-
tinguished predecessors, but in the sense 
that their customs and traditions no longer 
dolninate us. \Ye have corrected their 
observatiolls for geocentric parallax ; and 
we must now correct their observations for 
anthropocentric parallax, just as our suc-
cessors, if they prove progressive, \Till 
surely correct our blunders and avoid our 
errors. The need of corrections for an-
thropocentric parallax in educational af-
fairs is now widely recognized. I t  leads 
to the investigations of ATosely Commis-
sions, to the conferences of the Association 
of American Uaiversities, and to the broad- 
er conferences of world's fair congresses. 
I t  is the chief source of the educational 
actirities of our day. In these activities 
are to be seen the most hopeful signs of 

is new, Thus, to give a concrete i l l~~s t ra-  the times; for while agitation does not 
tion, fear and panic would be visible in our 
faces if we did not understand the mythical 
significance of the names Phobos and Dei- 
mos lately applied to the moons of the 
planet ;\Tars: but very few of us would be- 
tray the slightest mental disquietude at our 

necessarily mean progress, serene content- 
ment is pretty certain to mean stagnation, 
if not regress. 

And the readjustment nonT going on in 
the acadelnic world must continue. I t  is a 
part, simply, of the readjllstlnent going on 
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in the intellectual world at  large. We are, 
so to speak, in a state of unstable equilib- 
rium, wherein mental repose can be pur- 
chased only at the price of mental somno- 
lence. Great as have been the enlargement 
and the appreciation of educational and 
professional opportunities during the past 
three or four decades, we may confidently 
anticipate still wider enlargeliient and ap- 
preciation in the future. New divisions 
of knowledge may be expected to arise, and 
old divisions may be expected to undergo 
marked expansion, redistribution or 
emendation. The so-called humanities, 
especially, must be broadened, purified and 
elevated if possible to the intellectual level 
of the more highly developed sciences. I t  
is clear, indeed, that in any revision of the 
humanities some matters may be redis-
tributed, if not discarded, with advantage. 
The reckless anlours and the clandestine 
peccadilloes of ancient and modern royalty, 
for example, should be transferred from 
the historian and the novelist to the anthro- 
pologist, the alienist and the' pathologist. 
Such humanities, and Inany others of like 
kind, can hardly stand in comparison with 
the constancy of the stars and the beauties 
of harmonic analysis. 

All these matters of controversy, how- 
ever, belong rather to the lower than to 
the higher life of a university. How a 
student acquires elementary training is an 
academic question in the narrower sense of 
the word. The world cares little for edu- 
cational ways and means unless they can 
commend themselves by results. Attain-
ments must be tested by achievements and 
proficiency must be proved by progress. 
To rise to this standard of excellence is 
the ideal of the higher life of a university. 
I t  is only by the pursuit of, and in the real- 
ization of, this ideal, that instructors and 
students may keep pace with and contribute 
adequately to the advancement of modern 
knowledge. Those who would separate 

theory from practice, those who would 
draw lines of invidious distinction between 
pure and applied science, along with those 
who would mistake a part of archeology 
for the whole of education, are all alike 
inimical to the trehd of current progress. 

I t  is the highest function of a university 
to cherish this ideal and to promote espe- 
cially the arduous labors essential to fruit- 
ful original research. Those who can add 
some~~ha tto the sun1 and substance of per- 
manent knom+ledge by the establishment of 
a physical, a social, an esthetic or an 
ethical principle, are the greatest benefac- 
tors of our race. Of the many who feel 
drawn to this high calling, however, few 
are destined for fame. Only those who 
prefer the turmoil of conflicting thoughts 
to the tranquility of inherited opinions, 
who can bear alike the remorseless dis-
cipline of repeated failure and the pros- 
perity of partial success, may hope to 
attain renown. But, as those serve also 
who stand resolutely and toil patiently at 
their allotted tasks, so is there room in the 
grand aggregate of human achievement for 
the humblest as well as for the noblest of 
investigators. 

The ideals, then, of a modern university, 
like the ideals of the intellectual world at  
large, contelnplate achievement and prog- 
ress in all grades of work from the lowest 
to the highest. They demand endless 
patience and unflagging industry from all 
who seek to rise above the dead level of 
mediocrity. The opportunities now af-
forded for the pursuit of, for the acquire- 
ment of, and for the advancement of, learn- 
ing are greater than ever before. We are 
the heirs of the ages. But  along with an 
increasing heritage there come increasing 
duties and increasing responsibilities. I t  
rests with us to show that we are worthy of 
this heritage and able to meet these duties 
and responsibilities. This is the line of 
endeavor we resume to-day, and the spirit 
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of the hour bids us look forward with cheer- 
ful optimism. 

R.S. WOODWARD. 

Y'H8 A l I E R I C A A  ASSOC'I 4TIOJ' FOR TB3  

ADT7AiYCiG;IIi3ST OI'  SCIEl CE.  


Y'FIE PRESEXT STBTC OF GEODESY.' 

THE problems of geodesy, like those of 

.tilost sciences, enter upon new phases with 
the accumulation of facts bearing upon 
them. The problem of determining the 
amount of the earth's colnpression was 
added to that of determining the size of 
the supposed sphere as soon as Newton had 
demonstrated its oblateness. The contro- 
versy to which Newton's theory gave rise 
was settled by the famous geodetic opera- 
tions of the eighteenth century which fur- 
nished the cardinal facts in regard to the 
earth's figure axid size. 

\lThat may be regarded as the slow prog- 
ress of a more precise knowledge of the 
earth's dimensions since that time must be 
attributed to the difficulties inherent in the 
problem. 

I n  the first place the dimensional meas- 
urements must necessarily be confined to 
the continental areas which occupy but 
three elevenths of the earth's surface. The 
configuration and relationship of these 
areas make it impossible to girdle any sec- 
tion of the earth by direct nieasurenient 

Secondly, the admeasurement of these 
areas is far  beyond the reach of individual 
enterprise and can only take place when 
the practical needs of governments suggest 
the utility of great rnensurational surveys 
which at the same time and without great 
additional expense will furnish the data 
required for a more perfect knowledge of 
the spheroid. I n  making this statement 
it is not forgotten that individuals and 
governments did undertake in all ages 

* Address of the vice-president and chairman of 

Section A--lthematics and Astronomy, Amer-

ican Association, Philadelphia, December, 1904. 


measurements for the purely scientific pur- 
pose of determining the size of the earth, 
for the desire for knowledge on this sub- 
ject may be reckoned coeval with intellec- 
tual development of man. 

EIappily it may be said also that by their 
collective action the governments of the 
world have shown in recent times that it is 
considered a governmental function to sup- 
port and promote researches in this branch 
of science. I allude, of course, to the ex- 
istence of the International Geodetic Asso- 
ciation. I t  will not be out of place to say 
in this connection that the association exists 
by virtue of a formal convention between 
the participating governments, which are, 
at the present time, the United States, 
Japan and Mexico and all the European 
nations save Portugal, Roumania and the 
group south of the Danube. No account 
of geodesy would be complete that failed 
to consider the aims and labors of this asso- 
ciation. I ts  history is part of the history 
of geodesy since 1861. At that time it 
began its cai-eer as the nfittel Europaische 
Gradmesung. In  a few years it expanded 
into an European association and in 1886 
it became international. 

I t  is not generally known that it was this 
association which instigated the French 
governnient to invite the world to establish 
an international bureau of weights and 
measures at Paris. Without detracting in 
any way from the labors of Bessel, Clarke 
and others in intercomparing geodetic 
standards, the successful labors of the 
bureau which in consequence was estab-
lished in Paris removed at least some of 
the difficulties that were encountered by 
the investigators in this branch of science, 
and by those engaged in the practical work 
of the measurement of the earth. 

The history of geodesy is full of in-
stances of confusion and wasted energy due 
to the lack of a common standard, and the 
results of many arc measures which ~ ~ o u l d  


