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SPSTE;RIBT!ZED GRADUATE INSTRUCTION I N  PSYCEIOL-
OGY. 

BY E. W. SCRIPTURE, FEIV HAVEF, CONK. 

Instrnction in psychologp cannot be said to I~ave been placed 
on a sound basis till it cons~qts of a series of carefully g~aded  
teaching from elr~nentary text-l~onlc iactruction to the highest 
kind of original tvo~k. Haphazard \t,ork here is just as bat1 as any- 
where. It  is self-evident that the student of psychology should 
prop~rly apportion the amount of tttne spent in it5 various depart- 
ments and In the other sciences he will hare need of. The man 
who starts with the supposition tliat the way tostudy psychology 
is to go into tlie anatomical laboratory on the one hand and to take 
heavy courses in Greek philosophy on the other, is losing much 
valuable time. I t  is hereby not implied that no tinie is to be 
given to these subjects any mote than that geometry and history 
are to be omitted from a man's education. But when a man has 
fini*hed his college work and goes to the university he is supposed 
to have received his general culture and to be ready for his life- 
work. 

The specialist is a nian of broader knowledge than the dilet- 
tante. The difference between the two is that the latter browses 
at  random, while the former reaches over a much wider field, 
but with a careful selection and coordination of the portions re-
lated to some central point. There is a maximum of energy and 
health rvhich a nian can employ in work; if this capital is in- 
vested in a careless n a y  it w ~ l l  bring in mall returns; the man 
will never really gain a complete training in anjthing 

The problern of a specialist 1s to go over as much ground as 
possible; to do this it is necessary to pass rapidly over the l e ~ s  
valuable portions in order to ha1 e time for the raluahle ones fur- 
ther on. Moreover, no essentials should be overlooked, no mat- 
ter how distant they apparentlp lie. This last requirement is 
probably the most important of all. There is Inany a psycholo- 
gist to-day who is fatally weak in some one or niore points; i t  
mould be easy to find those who, although making measure-
ments, know nothing of [tie science of measurement, or who, 
using light, heat, etc., as tools in their experiments, hare little 
idea of the laws of the forces they are handling. To remedv all 
these defects in the dilettante way a man nould have to study 
a couple dozen sciences; since life IS too short to learn even one 
with any respectable thoroughness, the only way to do is to 
take just what will be of the niost advantage to tlie psjchologibt, 
a l ~ v a js bea~ing in nsincl that an hour loo much on any one point 
means an hour too little on some other one. 

It  is the fitbt problem of the psychological laboratory or the 
piych ,logical departinent to so arrange its coui ses as to satisfy 
these requirements. As my mag possibly be of own expe~~ence  
u.e to some one I will ind~cate b~iefly the outline of a sy.tem of 
instruction d~signecl to meet tfi~s want. I t  is to be I~orne in 
m ~ n d  that I an1 not speaking of college w o ~ k  with the object of 
general culturr, but of ~prio~iquniverqity work f u ~  one v 1-10de-
stres to studg psychclogy 

Aa the sclente ot psychology to clav is based on measu~ement 
and expelimcnt, tile murk of the bfotlrnt mu-t begin with some 
cons~deration, on t l r ~  111~thod thisshouldnsali~iig exl?er~rne~its; 
be follonrd 11) ea~efu l  aotB 111 the theory of measu~erirenis, 
trratlng of the piobib~lity Integral, the islean etcv a r ~ a t ~ o r ~ ,  
Thii ~vurlc ~ e ~ i ' t ~ r l  IP' solnen h i t  the c ~ r r e s p o r ~ c I ~ ~ ~ g  g~ e nW O I ~  in 

pies are the same, the treatment differs considerably. One of 
the great tliffercnces between psjchological and ~~liysical meas-
urements is that the conditions c,\nnot yet be as accrirately con-
trolled as in phyqics; om' mean 1 ariations are thus gleatcr and 
the deductions n e can dram from the results are ntit the same. 
In this respect psychologica! nleasu~elnenta on a qingle person 
somewhat resemble measurements taken once on each of a large 
number of persons. Partly for this reason, but mainly also for 
the sake of mental statistics, a study of the nsetlrods of statistics 
lias to be made. The making or measurements brings in the 
study of fundansental and d ~ ~ i \ e d  units and the construction of 
appa~atus. The study of the various subjects of touch, sight, 
hearing, etc., requires a consicleration of the physical processes 
used in stimulation. Thereafter the usual psycllological subjects 
are, In a lecture course, to be treated in detail. 

Hearing lectures will never make a psychologist; the funda- 
mental course for all special instruction 1s the laboratory work. 
The stndent must be trained by repeated exerci~es in making the 
measurements explainer1 in the lectures, including exercises on 
touch, temperature, hearing, ~ i g h t ,  In the graphic method, chro- 
nometry, dynamo~uetry, audiometry, photoptometry, co1orimetl.j. 
(psychological), etc. This should be followed by work in the 
constructiou of apparatus, elements of mechanical drawing, use 
of tools, etc. I t  is of great importance not to have too many 
men a t  work at  the same time, a t  least not until psychological 
laboratories are much enlarged. During the past year the aver- 
age attendance on this coulse in the Yale laboratory lias been 
eight, an unpracticable number. Even with the enlarged equip- 
ment for the coming academic year, the number admitted to this 
practice course will have to be limited. 

The object of university instruction, as distinguished from col- 
lege training, i a  to develop the love of research, to train the stu- 
dent in research methods, to furnish him with the requisite 
knowledge and skill, and finally to provide him \vith the appa- 
ratus and other means of work for carrying out such investiga- 
tions as nlay be best for him to undertake. The requisite knowl- 
edge of the psychological methods is gained from the laboratory 
course, the training in the difficulties and methods involved in 
research is obtained by placing tlie ne.rver students as helpers to 
the advanced ones. The importance of this last arrangement can 
hardly be overestimated. I t  is tlie one in vogue a t  Leipzig and 
elsewhere. 

I t  is a very dangerous thing for a man to take u p  a probleni for 
intestigation unless by previous experience w ~ t b  some one else 
he has found out tliat research is the hardest kind of work and 
has learned the thinking, the untiring patience, the courage un- 
der defeat that are called for a t  the various stages of work. 

If we regard the research ~vork as a means of training, it is 
an itnpoitant ruatter to the student that he shall not undertake 
problems with rather indefinite boundaries or those where he inay 
perchance run wild or be led into careless ~ o r l i .  There can be 
no better training than that found in the investigation of a single 
point where the most careful nieasurements aad ~nanipulation 
are requirrd Once the student Iias learned the proper habits he 
will do far better work ui th suggestive and uncertain proble~ns 
than could etliern I-e be l~oped for. 

If a ~ t u d e n l  ha5 had the proper general cultnle in philosophy, 
physieq and mnthematics, sucll a caurse a5 that outlined ought to 
make n thorougli psycliologist out of him. If lie has not had the 
proper college trailling it  beliooveq him to make it up a i  fast as 
possiSle. In the fitst place, an accyuaintance 1~1th German is ab- 
solutely incl~spensal-jle. Some acq~iaintance tvitir the epistemo- 
logical theories of tlie day is also necwsar?. A thorough scient- 

tlie rllati~ernatlcal p ~ ~ u c i -  could not get along althout linob~~rng pls~siral rnc>ast ~ r t r c n t - ,  but i i l t l~o t~hl~  1st in p'vchology sonc-



thing about calculus, a t  least enough to follow the derelopments 
in  such works as Miiller's Grundlegzing or Reinatein's Pliysikul-
ische Muussbestz~~~rnunge~z. he Icnows the better. Tlle more pl~ysics 

OUR CRIPPLED WEAT13E;R SERVICE. 

BY JAIIES P. HALL, BROOKLYN, N.Y. 

A recent order of the new Secretary of Ag~icultllre stops all 
tbe scientific research which, until this month. was being con-
ducted hy the United States Weather Bureau, and linlits the 
functions of the experts in the Central Office to mere fo~ecaating. 
Qurte apart from a11 personal and political considerations, this is 
a lamentable event on tnany accounts. 

It appears to be nece-sary. even in this enlightened age, to 
prove afresh that " pure science " i3 a pre~equiaite to nioct of our 
matelial progress. We are still under tlre nece-sity of n~aliing 
out that Columbu~, who conceived that other lands lay to the 
mestward of the great ~Itlantic, who xisited one potenlate after 
another to secure aid for his schemes, \vho haunted the courts 
and camps of Ferdinand and Isabella year after year, and who 
baclred up his case with only tile calculations of "pure science," 
really served Spain in particular, ancl civilization in general, quite 
as well as the ' ' practical '' inen who handled the ropes and sails 
of the three caravels. We must elaborately demonstrate, all 
over again, to some of our fello\\--countrymen that the unlrnown 
inventor of the mariner's compass and those other "pure ecient- 
ists" who make charts showing the deviation of the needle, hare 
conferred as great benefits on mankind as t.he pilot who uses that 
quivering hit of steel in bringing his ship safely across the seas. 
TVe ruust be prepared to face a questiou whether the captain of a 
Netv England fishing smack wlio thunlbs his alnlanac to find out 
a t  what hour the tide rises or falls on a given day is not, after 
all, the superior (as an agent in civilization) to those learned as-
trononlers and ~natllematicians who compute the tables for that 
little pamphlet. We must not ?_re surprised if sane, in'lelligeut, 
even enlinetit men, tell us that all the amazing clevelopment in 
steel prodnction which we have witnessed in Europe and America 
in the last quarter of a c e r ~ t u ~ y  have come just as soon- would 
perhaps sooner-if IIenry Bessemer had not carefully evolved his 
woailerful process from clieniical theories and laboratory tests, 
nor ought it to startle us if some one in~ists  that tlie swearing la- 
borer in a rail rnill, who grasps with tongs the fiery snake which 
emerges from the rollers and drags it away to have its ends sawed 
off, does more toward the building of a safe and lasting road 
than t8he expert who sits a t  a table and figures out the precise 
croqs-section of rail that \x-ill give lhe greatest resistance to all 
the complex strains to which those bars must be subjected in ser- 
vice, even though these calculations extend over years and are 
based on long-exteacled and carefully designed tests. We can- 
not count on the universal acceptance of our opinion-if it hap-
pens to be our opinion-that Roebling, in computing the exact 
size and nulilber of tlie wires to hold u p  a bridge o ~ c rEast 
River, and in drafting all the plans for that wonrlerful structure, 
was aL all comparable in usefulness u~il11 the t~uclilnan \vho now 
clrivcs a tn-c-horse team across it  every day. If we positirely 
assert that the projeciors. of the great ra i lmy sys ta~~is  Oeyoncl 
the Nississippi have done rnore than the men ~vlto drove spilies 
with sledge-l~amniers to open up that region to setllement and to 
provide outlets for tile enormous grain and pork product \vliich 
has resulted, %-e know 11ot liow soon iior horn flatly we shall he 
contratlicted. We may rneelrly hint that the physician \I-110 pre-
scribes diies as tnuch t,3 curc us as tlie drugclerli who corirpounils 
t l ~ eprescription; that the aritl~metic nra.lier is as ~lnucll of a pub-
lic benefactor as the corner grocerxinan wlio foots up the total 
cost; of ten pounils of sugar and two pounds of coffee; that Edi- 
son, who pcrrect'ecl the incandescent tarn], after long years of ex- 
perinlent wit11 no end of substances for his Blament, did as much 
to give us an eleclric light as tile man mlio taclis np cloth-cov- 
ered mire in our oiiices and screws pear-shaped globes into wall- 
fixtures; that C;ratlam Bell was quite as inst~~linental  in enabling 
us to coilverse over a $%ire with people n tlozen miles away as the 
patient girl who ansbTers our ring and sticlrs a little brass plug in 
a hole for us; and that we owe aa rnuch to the long array of cle- 
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signers, from Watts to Buchanan, who hare brought the locomo- 
tive engine up to its pre~ent  perfectioh, as the engineer on the 
"limited " express for tlle marvellous sptetl we make in going to 
Chicago; hut we nlust not mistake for conviction the tolelance 
TT ith w11ich these utterances are receit ed. 

And so in meteorology. T h e ~ e  are minds so con~tituteil that 
they regard the oheertlzr as the equal or superior of the inventor 
of the barometer and thermometer; the practical" man \\ 110+ '  

jots down figures on a rnap ancl then dra'ivs " isobars," .' iso-
therrns" and wind signs on it as more useful than the pule eci- 
entist aho ,  without touching pencil to paper, studies the move-
ments of high and low pressure areas across the country, and the 
nzan who guesses cvliat changes will occur d u ~ i u g  the next 
t\verity-four hours, in the shape, size, position, intensity ancI 
other features of the cyclonic and anti-cyclonic sr stems, are 
doing better work than o!:e wllo discovers and fortuultttes the 
laws that govern those cl~anges, and thus rende~s forecasting 
possible. What nlalies this the more amazing is the insufBcienc7 
of our present rules for weather predictions. The principles in- 
volved are not yet fully established. The nlost successful expa ts  
in tliis line realize that they are worl i i~~g only a provisional ~rnder 
code that must be greatly modified and supplemented. There is 
not a science so Foung and unde~elop2d ar n~eteorology; there is 
not a bureau in the national governtnent nhose maxims a ~ i d  plo-
cedrlre are not better ebtabhslred, nor, when one considers the 
immense and varied interests-rarlway, ?hipping, agricultural. 
comtnercial and individual-which are affected by the meatlitr, 
is there any branch of tlre service which affects so many people, 
and affects them so directly, as this, unleDs we except tlie poital 
business? Not to strain e.rery nerve to improve the quality arid 
character of the morlr by fuller inquiry into f~inclamental theories 
is folly, if not crime. Such a policy of neglect int olves direct 
waste, as igilora~lce always does. Our expenditure, )ear after 
year, would not thus be nlarle to the best possible ad ran tag^. 
On the other hand, to use one per cent ($10,000), out of tile 
$1,000.000 appropriated for the bureau, in expert \vork, would be 
a meacure of true econonly by gradually retealing how best to 
use the rest. That has been true of the bureau from the start;  
and it  ha3 never been a miser course that1 it would be lio\r-. 
Any manager of a crenrnety, s a ~ v ~ n ~ l l ,  cotlon factory, iron foun- 
dry or lailroad who clellberately threw away sucll a c h a n c ~as 
this for improving nliat everyone as the inaclec(u;lte recog~~ized 
facilities of his basinfsq, a t  a trifling cost, would he eet don~n by 
"practical" men as ~trangely blind or culpably reckless. 

AX-4LOOOUS VARIhTlONS IK SPI-IiI(;N,\CELX (PEAT-
81OSSES). 

BY H. A'. DIXOS, B.L. S., A'ORTHIPIIPTON, EXGLAND. 

Ix the . 'O~i:rin of Species" (6th ecl , 11. 126) there is the fol- 
lowing passage, under .the lieading of " Variations:Analogo~~s " 

"As all the epccies of the FaLne genus are supposeti to be ~ l e -
icencled froln a common progenitor, it ought to be expectecl that 
they \\auld occaqionally vary in an analogous rnannei, so tllaL the 
varieties of ~ T Y Oor more species mould retemble each other, or 
that a v a i i e t ~  of one species woulcl resel~lble in certain ch:rr- 
acttrs another and distinct specie^,-this other species bciog, 
acroliling to our vien-. only a well-marked aucl pernzar~er~t \ a -
ricty," 

A clear example of this is of consitieral~le d u e  in the snl~port 
i t  gives to the theory of clescent; but, as I_)ar\vin goes on to slro\x--, 
there are several reasons m h j  such exalnplcs are not co~nrnou. 

A very striking illustration is, hox~~erer, Lo be seen aalcag tllc 
peat-mosses, or species of Sphagnuul, and, as I clo not lmow rliat 
anyone has drawn at>teution to the facts froni this point of view, 
I think it !nay be of interest to present them briefly. Xany of 
the facts quoted below are taken from a paper by C. Jense~i 
(translated in tl-re Revztc! Bryologigeie, 188'7, p. 33. by F. Gravetj, 
entitled ''Les Variations Analogues clans les SphagnaceBs." 

Sptzng~zzcntacz~t~ifoli~r~tzniay be Lalren as a typical species of the 
genus; in its most cllaracteribtic fortn it; is a plant ~vi th tall, 
slender stems, bearing at intervals fascicles of sim~)Ie branc1:es of 
two kinds, the one (divergent) stoxter and Inore or less Ilorizontal, 


