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tension in agriculture, in spite of the re-
iterated statements to the contrary. The 
point of difference lies in the explanation 
of their action, the one view being that 
they are merely so much plant food which 
must replace the removal by crops, the 
other being that in addition to  any plant 
food value which they possess, they affect 
the soil and produce changes and influences 
such as are a t  least partially illustrated by 
the experimental results cited here. We  
believe that  these additional-note partic-
ularly that I say additional-actions ex-
plain more fully the function of fertilizers 
in agriculture. From the former view the 
application of fertilizers would be re-
stricted to poor and so-called exhausted 
soils and poor systems of agriculture ; from 
the latter viewpoint, fertilizers are indi-
cated as well for fertile as for infertile 
soils, as a n  adjunct to successful farming 
and bringing the soil to its highest ca-
pacity of crop production. 

The action of fertilizers on soils is a 
much contested question, but the weight of 
evidence is against the assumption that 
their effect is due altogether to the increase 
of plant food as such. If  so simple an 
explanation were the true one, nearly a 
century of investigation of this problem 
by scientists of all civilized nations would 
surely have produced greater unanimity of 
opinion than now exists in regard to fer- 
tilizer practise. Thoughtful investigators 
everywhere are finding that fertilizer salts 
are influencing many factors which con-
tribute toward plant production besides 
the direct nutrient factor for the plant. 
It is this additional influence of fertilizers 
which makes them doubly effective when 
rightly used and inefficient when improp- 
erly used. To this influence of fertilizers 
on soil and biological conditions is due 
their capriciousness when applied on the 
theory of lacking plant food, and any 

study which throws further light upon the 
mooted question is of direct help toward 
reaching that  view of soil fertility and soil 
fertilization which will eventually result in 
a more definite, more rational and more 
remunerative fertilizer practise than in the 
past, and thus bring about the more ex-
tensive use of fertilizers in agriculture. 

THE DRIFT IN SECONDARY EDUCATION 

INthe course of a preliminary study of the 
conditions affecting a particular high-school 
subject, I have been led to glean from the 
reports of the Commissioner of Education 
data which, tabulated or represented graphic- 
ally, may have a certain interest. 

The table has to do with the expansion of 
secondary education, 1890-1910. It is self- 
explanatory, but one or two points in it  may 
be noted. First, while the population of the 
continental United States has increased 50 
per cent. the proportion of the population in 
the secondary schools has been multiplied by 
about three. Second, that while the propor- 
tion of students completing the secondary 
course and graduating has slightly but de-
cidedly increased! the proportion of them pre- 
paring for college, either classical or scientific 
courses, has been diminished by about 60 per 
cent. Third, that the proportion of boys in 
the secondary schools has in twenty years not 
varied much from 44 per cent.; also, that the 
proportion of boys in the successive years falls 
off somewhat, but not as largely as I had been 
supposing; in fact, the "elimination" of 
girls goes on at almost as rapid a rate as that 
of boys. Finally, that while the amelioration 
of conditions as shown by the number of stu- 
dents per teacher is noticeable, the burden 
placed upon the teacher in small high schools 
is in this respect markedly less than in those 
in cities of 8,000 inhabitants or more, and in 
these small schools the improvement is much 
greater. Of course, specialization in teaching 
tends in some degree to counteract this. 



THE EXPANSION OF SECONDARY EDUCATION 
... ........................ .......  

1890 

Population of U. S., millions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.622  
Number of public high schools reporting . . . . . . . . . . . . . . . . . . . . . . . . . .  2, 526  
Number of other sec . schools reporting . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,632  
Number of secondary pupils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367, 003  
Percentage of boys, secondary pupils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45.03  
Percentage of population, sec . pupils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.59  
Percentage of high school pupils, urban . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Percentage of high school pupils. yr. I . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of these boys in yr . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of high school pupils. yr .I1. . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of these boys in yr . I1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of high school pupils. yr . I11 . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of these boys in yr . I11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of high school pupils. yr . I V  . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of these boys in yr . IV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage secondary pupils graduating . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage of these boys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Percentage preparing for College . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Urbanhighschools-number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

(In cities of 8,000 or over.)  
Teachersperschool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Studentsperschool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Studentsperteacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

Rural high schools-number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Teachersperschool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Students per school . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   
Studentsperteacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

'Extracted from the reports of the Bureau of Education. 



589 NOVEMBER1, 19121 SCIENCE 

Chart I. gives graphioally the history of the 
decline in scientific studies as compared with 
humanistic, from 1900 to 1906. It was acci-
dentally omitted from its proper place as 
illustrating a previous a r t i ~ l e . ~  Besides show- 

ing this decline in a striking way, the dotted 
curves show also the facts about the proportion 
of secondary students to population, and the 
proportion of graduates and college prepara- 
tory students to the whole mass of students. 
The points marked I., II., etc., at the left, 

I SCIENCE,35, p. 94, 1912: "Is Science Really 
Unpopular in IIigh SchoolsO" . 

indicate the approximate proportions of sec-
ondary students in the first, second, etc., years 
of the course. The decline of science indi- 
cated up to 1906 is continued in 1910, though 
not plotted. 

Chart 11.is for the most part self explana- 
tory. I t  shows again the facts about popula- 
tion, graduates and college preparatory stu-
clents, and adds data about some other inter- 
esting relations. The highest curve of all 
shows the extent to which public high schools 
are monopolizing the work of secondary edu- 
cation. The curve for per cent. of population 
in the common sohools shows that, contrary 
to the tendency in secondary education, this 
ratio tends to diminish, though not varying 
much from 20 per cent. But the group of 
curves relating to urban high schools and 
urban population develops a fact of consid-
erable interest. The two dotted curves are 
taken from census data; the heavy curve be-
tween them is partly interpolated. They give 
the proportion of urban to total population. 
The curve above them shows what proportion 
of the high-school population attends school 
in places of 8,000 or more. This latter pro- 
portion has increased irregularly from about 
44 per cent. in 1897 to a little over 47 per 
cent. in 1910. This is clearly seen to be less 
than the rate of increase of urban population, 
so that in some fifteen years the cities of 8,000 
or over will have only their share of the high- 
school population-the country high schools 
are catching up to the city. Of course the 
drift toward industrial education will cer-
tainly largely modify our classifications in 
the next decade; but in what way can not now 
be concluded. 

Chart 111. shows to what extent we may 
find local influences hidden under general 
averages. The data are taken from the re- 
port for 1910. The black dots are points 
representing conditions in the old slave states; 
the crosses stand for the New England states 
-no longer Yankee states. The dotted lines 
represent averages for the United States. The 
plotted points group themselves so as to show, 
as no table could, that where the number of 
secondary students per thousand of population 
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is small, there the proportion of secondary 
students pursuing algebra tends to be large. 
One is reminded of Booker Washington's 
remark about the freedman's penchant for 
studying Latin and holding office-but the 

black dots on the chart represent mainly 
white education. 

The method of this last chart may be ap- 
plied as well to other studies and to the per- 
centage strength of the various years of the 
course, all of which are shown to be more or 
less strongly related to the number of students 
per thousand of population. An attempt to 
correlate these statistics with urban conges- 
tion has, however, failed, as urban density so 
crosses state educational systems, and counts 
for so much more in some states-as Rhode 
Island-than in others, that a satisfactory 
disentanglement of the relations is practically 
impossible. 

I would draw one general conclusion from 
this study. Our impressions of secondary- 
and other--education are strongest as they 
are derived from our own experience as stu- 
dents. Most college and university men, even 
those who have the closest relations with the 
work of the secondary schools, have done little 
actual secondary school teaching, and hence 
are very likely to be strongly under the influ- 
ence of impressions received twenty, thirty or 
more years ago. Such impressions are, how- 

ever, nearly valueless as guides in dealing 
with the present situation. The tabular and 
graphical representations of statistical facts 
show at a glance that since 1890 the problem 
of the secondary school has changed from that 
of the fitting school to one of a decidedly non- 
fitting school-some bigots would say a de- 
cidedly unfitting school; a school in which 
only 6.8 per cent. of the pupils anticipate col- 
lege work of any sort. This being the case, 
the colleges and universities can not lead the 
way in the fashion of 1892 and the Committee 
of Ten; the problems of secondary education 
can be solved only in the schools. 

WILLARD J. FISHER 
ITHACA, N. Y., 
June, 1912 

SCIENTIFIC NOTES AND NEWS 

THE American Society of Naturalists will 
meet at  Cleveland on January 1 and 2, 1913. 
The session on January 1 will be given to the 
reading of papers on genetics, and that of 
January 2 to a symposium on adaptation. 
The annual dinner, open to members of the 
fliated societies, will be held on the evening 
of the second, with the president's address by 
Professor E. Q. Conklin. 

THE American Society of Zoologists will 
hold a joint meeting of its eastern and cen- 
tral branches in conjunction with the meeting 
of the American Association for the Advance- 
ment of Science at Cleveland, Ohio, during 
convocation week. Notice of this meeting, 
together with a request for the titles of papers 
to be presented, will shortly be sent to all 
members. Communications from members of 
both branches should be addressed to Professor 
Winterton C. Curtis, University of Missouri, 
Columbia, Mo., the secretary of the Central 
Branch, since the constitution provides that 
"the meetings of the societies shall be ar- 
ranged for and conducted by the officers of 
that branch in whose territory the meeting is 
held." The president of the Central Branch 
during the current year is Professor Henry B. 
Ward, of the University of Illinois, Urbana, 
Ill. 


