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DR. J. R. ~ ~ A T I I E S ,  professorF.R.S., of 
pathologxcal chemistry in the University of 
Toronto, has been offcred the chair of physiol- 
ogy a t  i,he TJniversity of Shefield rendered 
vacant by tlle acceptance of Professor J. S. 
Xacdonald of the chair of physiology in the 
Universii y of Liverpool. 

DISCT7SSION AND COBRESPONDZNCE 

RESE.\KCIT ESTABLISHMENTS AND TIIC IJNIVERSJTIES 

PRESIDENT adclressl contains WOODWLRD'S so 
much of concentrated wisclorn on the subjcct of 
scientific research within and without uni-
versities that no American scientist should 
fail to read i t  carefully. The part which im- 
presses me as especially timely deals with "re- 
search in academic circles." President Wood- 
ward does not discuss the question whether 
research is  a desirable agency in the disciplining 
of untrained minds, but I understand this to 
be the theory on which most university in-
struction in science is now based. The so-
called " inductive method" is simply the 
method of research. Our science courses aim 
only in a niinor degree t o  impart information; 
their chief aim is frankly recognized to be 
training in methods of discovering truth. But  
is the training of students in m e l h o d s  of re-
search itself research?  This is a subsidiary 
question which President Woodward's words 
suggest and concerning which I think we are 
apt to dec-eive ourselves. 

Our laiger universities, and many of our 
srnaller ones too, point with pride to the re-
search work which they are accomplishing. 
But in not a few cases this work, if inspected 
carefully, is found to take final shape in dis- 
ertations for the doctorate, of doubtful value 
as  contributions to linowledge, prepared pri- 
marily not because the author had something 
of value to record but because he had to record 
something in order to get the coveted degree. 

The chief energies of many professors en-
tirely con~petent as investigators are wholly 
absorbed in laboriously dragging candidates 
through the academic mill up to the final 

1 "The Needs of Research," SCIENCE,August 
14, 1914. 

examination for the doctorate. Their succesq 
as research professors and the standing of their 
universities as centers of research is colnlnonly 
estimated in n~unbers of doctorates conferred. 
See the pnblications of graduatc schools, de- 
partmental pamphlets, and even SCIENCE (Aug. 
21, 1914) with its annual list of "Doctorates 
conferred by American TJniversities." 

Now is this in any true sense r ~ s e a r c h ?  
To coach an ambitious but mediocre mind up 
to the point of making a fair sllowing for the 
doctorate is the more exhausting, the more 
nlediocre the candidate. Whatever its educa- 
tional value, i t  certainly has little value as 
research. Yet this makes up a considerable 
part of the "research" activity of our best 
~~niversities.Great sums of money are devoted 
to it in the forni of fellowships, scholarsllips, 
buildings for laboratories and laboratory 
equipment for the m e  of advanced s1,uucients. 
A small part of this investment devoted to 
research by the professors themselves unham- 
pered by a crowd of immature and incom-
petent students would clol~btless be m u ~ h  more 
effective in advancing linowledge. 

The attempt to combine teaching wit11 re- 
search has another indirect but evil conse-
quence. The periods which the professor can 
himself devote to research are intermittcmt 
and fragmentary. This an'ects disadvantage- 
ously the topics selected for investigation. 
They too must be minor and fragmentary. 
Great fundamental questions requiring long 
continued and uninterrupted investigation can 
not be attacked with any hope of success by 
one who has only an occasioiial day or a sum- 
mer vacation to devote to research. The neces- 
sity, too, of hunting lxp thesis subjects for stu- 
dents, small enough in scope to be handled 
successfully by a beginner in a limited time 
and yet novel enough to make a showing of 
originality reacts unfavorably on the professor's 
own work. It loses both in breadth and depth. 
Ile who in the full nlaturity of his powers 
should be doing a day's work, runs errands for 
boys, holds their coats and carries water. 
Imagine what the Origin of Species " would 
have been lilre had i t  been brought fo rwa~d  
vicariously as a series of theses for the doctor's 
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degrce, each aiming to present a different point 
of view or a novel method of attacking evolu- 
tionary problems. Darwin might in  that case 
have lived to see his pupils holding numerous 
professorsllips in widely scattered schools to 
the glory and dcliglit of his university; the 
grateful pupils might even have honored him 
with a Festschrift on forty different and wliolly 
unrclatcd subjects-but the world would still 
hold the theory of special creation! 

Our universities ncecl carefully to consider 
whether they are really fosiering research i n  
~nultiplying" research courses " in their grad- 
uate schools and making larger and larger 
bids for graduate st,udents. I n  the interest of 
genuine research within tho universities it is 
important that they with their estimated 
hundred nlillions annual notincome s l~o~ i ld  
abso~b the exclusively research institutions 
with their paltry two inillions estimated annual 
income. I t  is important that the latter type of 
institution sllonld persist, if only to point out 
the difference between giving all one's time 
to research and giving all onc's tirue to train- 
ing for research those who either are incapable 
of i t  or are never going to have time for i t  
themselves, but mill only repeat the endless 
process of getting others ready for it. 

Bat  i t  has been objected and will be objected 
again--If the university does not foster inci- 
pient research by training beginners, thero will 
soou be no trainecl investigators. I s  this true? 
I s  i t  true, I wonder, in the case of astronomy, 
the oldest of sciences, the one wllich is almost 
nevcr nsed as a stepping stone to the doctorate 
in a gradilate scllool? I s  there a dearth of 
morlcers there, of adequately trained and com- 
pcteai oiies? Astronomy has ecrtainly not 
ceased to advance in our time. 

Should the university then abandon re-
search? By no mcans, but i t  shoiild cease to 
deceive itself as to what research is. I t  is not 
offering " Courses in Itcseareh " or conferring 
doctorates or publishinq numerous papcrs or 
even Builcling lal>oratorics. 

3Iany of our universities already have at-
tachcd to thcm genuine research est;lblishmcnts 
which are making important contributions to 
knowledge. As a rulc they receive no students 

and confer no degrees. They are invariably 
endowed; otherwise they would sooner or later 
be dragged into the whirlpool of teaching and 
forced to offer courses and degrees as bait to 
prospecative students and would thus be turned 
asid!: from intensive and effective investiga- 
tion. Some such establishments, however, 
have other functions which interfere more or 
less with investigation, me11 as exhibition and 
demonstration in museums and gardens. 

The university is an entirely suitable place, 
in rnany respects the best place, for a researcl~ 
establishment; but when such establishments 
are founded in connection with a university, 
their purpose for  r~searchshould be made very 
clear and their administration should be kept 
very distinct from both teaching and the 
dcnionstratiori of discoveries to the public. 

W. E. CASTZF: 
August 25,  1914 

CIIONTAT,, SERI AND Y U l l h N  

A necwr reexamination of the available 
evidence bearing on Brirrton's old but not 
generally acc~cpted finrlirrg of a genetic rela- 
tionship between the Cllontal (Tequistlateean), 
Seri and Yulnan Tndian languages, confirms 
his judgrr~clit positively. Chontal and Seri 
being Ynman, are JIokan; and the FTolcan 
family tllerefore now has a krloun extcnt of 
over 2,000 miles on the Pacific coast of 
America. So definite are the resemblances 
furnisllcd by Chontal and Seri that they help 
to elucidate problems in the IToBan languages 
of northern California. The results of the 
sti1d.y arc now awaiting ppublicatiorl. 

A. 2. KROEBI~R 
September 8 ,  1914 

SCIENTIFIC ROOKS 


The Microscopy o f  Drinking Water. By 

GEORGECHANDLER
WIIIPPLE,Gordon McI<ay 
Professor of Sanitary Engineering, I-Iav-
vard University ancl Massachusetts Institute 
of Technology. Third edition, rewritten 
and enlarged. New Pork, John Wiley & 
Sons. 1914. xxi -C. 405. 
The scientific study of the microscopical or- 

ganisms in their relation to potable waters 


