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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
BI REA1* OF EDUCATION,

WaRhington, October 26. 1967..
SIR: I have the honor tO transmit herewith the manuscript of a .

monograph entitled "The Elimination' of Pupils from School," by
Prof. Edward L. Thorndike, -of Columbia University, and to recom-
mend its publication as the next issue of the Bulletin of the Bureau
of Education.

The rapid dwindling of classes in the upper grades of our grammar 6

and high schools has been often noted, and many suggestions as to the
improvement of' our system of education have been emphasized by
Armee to this tendency. It is clear that after all that has been*
done the attendance of mils, particularly in our elementary,,sehools,
is still in an unsatisfactory condi t km, and this condition becomes more
unsatisfactory in the later years of the school course. ,In order, how-
ever,-that we may base any safe conclusionsupon these facts of current
observation, it is necessary that the facts should be more exactly de-
determined. and more carefully analyzed. Some important studies
have been made in this field within the past ten or fifteen years. They
have tended to show the danger of unqualified and sweeping state-
nvnts Arith reference to the withdrawal of pupils from school, and to
saw alsolhe difficulty of ascertain:ng the exact- condition of our school
attendance with the statistical methods and materials availiible.

Professor Thorndike's monograph, presented herewith, carries this.
inquiry miligh further than it has been carried in any previoUs study.
Proceeding by well-defined methods of modern statistical investiga-
tion, fibows clearly -the necessary limits of our exact knowledge of ,
the subject., but points out ;also the conclusions which may he drawn
from puck records as are obtainable. The bearing of Professor Thorn-
dike's computations and estimates upon the immediate problems of
school administration are suggested. briek in his monograph. I may

`011 especial attention here to the foll-wiiig:
While'the attendance in the upper grades of our glein

does not make a good showing eves yet in comparison with theigtend7
ance in.the schools4 some European countries, and the provision for

tteery schools

1.



6 LETTER OF TRANSMITTAL.

skalled continuation schoOls in this country falls behind that found
in some poi-tions of Europe, these unfavorable indications are in a
measure offset by the notably large attervlance in our American high
schools.

While there is a marked falling off of attendance in the upper grades
of the schools in all of. the-cities to which this inquiry extends, it is
found that the variations between different cities are -surprisingly
great.. The fact that, some cities approach much more nearly than
others to. an ideal standard of Achoor attendance offers ground of
encouragement. It gives reason to hope that, bad as the present
conditions appear in many parrs of the country, they can be greatly
improved by means which are already available.

Very respectfully,
Et.mEtt Em.swourit

Corn mission er.
Thy SECRET:1Y OF TUE INTERIOR.

.



Tilt ELIMINATION OF. PUPILS FROM. SCHOOL.

§ 1. Introduction.

Wh'at pupils stay in school, how long they stay, what gradesorthey
reach, and why they leave, are questions of obviou's significance for
any educational system. The facts conc,eriting them decide in great
measure, the service performed by the systeih. A system in which
laziness mid stupidity eliminate pupils is better than one in which they
are eliminated by poverty. A'system which hplds 60 out of 100 till
the eighth grade is presumably better or more fdrtunate than ohs which
holds only 20. If two systems keep pupils in school equally long so

Jar ;iv years go, and one of the two systems gets 15 out of 100 through
the high school while the tither gets only 5, the latter system is prob-
ably somewhere guilty

The facts really needed fo`r an adequate study of these general ques-
tions are the educational histories of 500 to 1,000 children (chosen at
random from the 6 to .8 year olds) in each of 20 or 30 commu-
nities, each of the individual histories to cover at least the years from
8 to ,18. If these histories were studied in connection .'with the char-
acteristics of each community's educational endeavor, and in connec-
tion also with the economic, social, and intellectual, environment of
the individuals concerned, we could- know' exactly the general tend-
ency of elimination in this country, the variability of different com-
munities- in respect to it, the causes of these variations, and at least
some of the ways to keep moresof the children and more of the worthy
children in school.

For four years the author has been gathering and studying such

feta
ens lie Gould else.in froth printed reports and the like 'concerning

various aspects of ae general question, in the -hope of eventually
making specific studies irf some cities with data of the desirable sort
just described, and so% eing able to interpret the facts already given
in print. It has proved,impractie,able for him to obtain those educe-
tional life histories of individuals. It therefore seems best to report
briefly the facts at hand, in OA hope that others may be encouraged
to secure andortudy the more important individual histories.

The facts at the basis of this report are:
(1) Registration statistics by grade in elementary andhigh sbhools.
(2) Registration statistics by age in elementary and high schools.
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THE ELIMINATTON OF PUPILS FROM SCHOOL.

(3) Registration statistics by grade and sex in high schools.
(4) Registration statistics by age and ex in high schools.
(5) Registration statistics by grade in colleges.
Such facts are instructive, provided one uses them with full cogni-

zance of their meaning and likelihood oflerror. .Otherwise they may
be seriously misleading. For example, the registration for grades
5' to 8 in Springfield for 1903 wasssfollows:
Grade 5 - 1,072 Grade 7 799Grade 0. 986 I Grade 8

This does not mean that of 1,072 pupils in the fifth grade 633 will
remain on till the eighth; fun it to mean thlit, there must be a sta,
tionary school population. The eighth grade in 1903 should be com-
pared nut with the lower grades of 1903, but with the fifth grade of
1900, the sixth graded 1901, and the seventh grade of .1902. Doing
this, we.get (instead of 1,072, )86, 799, and 633) 904, 892, 768, and 633.But these figures, though far nearer the truth, are by no nfetws
necessarily a true measure iit; the retention of the fifth grade pupils
of 1900; for some of these 904 pupils of 1900 undoubtedly 'wereheld back two years in some grade and yet are staying on in school
and will be in the eiklith grade, but in 1904, conversely with sonicpromoted rapidly. Also, some may live tayed out of school for a
year or more and then reentered. Also, if 1,000 families, each with
a child of about 13, moved to Springfield in 1902, the. 633 of t Ina 1903
eighth grade would not represent .those remaining from the 904 of
the 1900 fifth grade; in fact, conceivably, not one of them'inight beleft in school, the .633 being entirely composed of the children of"these new families.

In the seconeplaLe, a true estimate of elimination requires notonly public school statistics, but also measurements of the inter-
change between Public and private schools. Luckily, this correction
is in most American cities of little account.

My report for educltion below dm colleges is based on.datd frompublic schools only. My estimates concerp the school Farce& of
children entering the public schools. of cities of this class. Those wholeave to enter private schools are probably balatieed by those who
enter later grades from the parochial entailer private schools.
The interchange between public anti private schools may be, how-
ever, of varying influence in different cities, and unless we can esti-
mate it accurately for each our comparison of individual cities will
be to some extent in error.

in the third place, if we are to make statements concerning indi-vidual educationaloystems, such as kOvidual cities, withoUt risk of,being unjust, we need figures from iiieugh years to give a result pre-
cise enough to prevent rating.any one city above any other when in the
lows run it would belong below it! Data that give a precise flotilla of
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the general tendency of all urban communities together may give Nii
very rough approximation for any single city.

For. example, we find that., taking the sixth grade of 1903 and the
seventh grade of 1904 in Springfield, t he percentage of retention of the
sixth in the seventh i. 92.5. Taking the sixth grade of 1902 and the
seventh grade of 1903 fin' Cambridge', the percentage of retention is
S9.5. Fuller data reverse t he positions of the two cities, however, for
with h four fifth to sixth grade successions for Springfield we get S5.9
MIi.I, SX.5, and 92.5, averaging SS.3, and with three such .successions
for Canihridge we get S9.9, 89.5, and 101.1 ,,averaging 93.5.

\ Clinfrunled hy these and many other difficulties, one may chthise
between (I ) studying elaborately each city's school statistics, vital
statistics, and the like for the past decade until one gets a precise
estimate of what has since happened to a thousand or so pupils who
'entered school in 1s94-189 ii, or (2)I going ahead with suekkregistration
statistics as (medls, being careful to infer from them wit due allow-
ance fur thei proper meaning. The former choice is theoretically
one to make, btu practii!ally it necessitates a very great expense of
time and money in t be collection of back reports and the imposition
Upon Alum' officen,,of many burdens in the way of information-giving.
In fact to he properly done, this work must be done, not for a

permd past, but for the twelve-year period to come, and Acute by
some permanent office, 'such as a State department or .the United
States Bureau of Education., for the back data required could not
in some cases be got. now, even with the utmost. good will and labor of
school and city officirls. They have to be gathered at the time the
ftal,s exist and with the special aims of such a study in view'.

The less satisfactory way, besides beitig by far the more practiealle
,, way, ha:i the advantage of being harmless so long as we do not inter-

pret or infer falsely. It. is the way I am compelledto take. More-
over, if a large amount of time and'money were to be spent, it could
be put to greatest. service in the study of individual pupils,

For the sake of the reader who is disappointed by this confession of
my inability to give a straightforward account of ho* many pupils of
those who entered, say, in '1894, dropped out grade by grade orsyear

. by year, aid who fears that he will be perplexed by a mass of undi-
geseed statistics to come laterl it may he said here at once that with
all the intricacies and- ambiguities of the facts it will 4e made abuh-
dandy clear that-- .

(1) At least 25 out of 100 ifliildren of the white population of our
country who &Iter school stay onlyiong.enough to learn to
read simple English, write such words as they commonly
use, and perform the. four °partitions for integers without
seripus errois. A fifth of the children (white) entering city
schools stay only to the fifth grade. $
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(2) Of the ehildren entering the public schools of our more favored
cities over half probably never have a man teacher.

411111111111

(3) Less than 1 in 1-0 graduate from the high school.
(4) Only about a third graduate from an elementary school of seven-

grades or more.
,(5) Only about half have any teaching of consequence concerning the

history of their own country or any other or concerning the
world's literature, science, or art.

(6) In our city high schools, for 100 girls entering there are only 75
boys. During the high school course, moreover, the boys are
eliminated more rapidly, so that in the last year there are 60
per cent more girls than boys.

(7) Though Germany and France, and perhaps England, do as well
as the United States in keeping every one in school until he
learns the rudiments or until he reaches 13, the United, States
is far fnore successful in 'retaining a fair percentamfor a-
much longer lend more extensive schooling..

(8) The failure of this country to provide education generally for
the wage-earners is in part atoned for by the delay in requir-
ing youth to go to work and their retention in school till the
late teens.

(9) There is an enormous variability amongst cities in the ammint
of elimination, such that if all cities of over 8,000 inhabitaNts
did as well as worthy citizens, good fortune, support of edu-
cation, and wise administration now enable, say, Worcester,
Cambridge, Malden, or Springfield, to do, the number of chil-
dren remaining to, say, the seventh grade could be increased
40 per cent, and the number remaining to the fourth year
class of the high school could be increased.over 100 per,cent.

(10) The superiority of one city over another in the retention of
pupils is apparently caused far more by the nature of the
population than by any peculiarities in the curricula or schemes
of administration of the schools.

(11) The high schools are being recognized by parents and pupils
as simply the last four years of a general course, there being,
so far as leaving school is concerned, no aser gap between
the last elementary and the first higlilegeol grade than be-
tween the seventh and eighth elementary grades or the first
and second high school grades.

(12). One main cause of elimination is incapacity for and lack of
interest in the sort of intellectual work demanded by present
amuses of study.
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PART I. ELIMI!CITION BY GRADES.

§ 2. The Amount of

I estimate that the general tendency of American cities of 25,000
anti over is, or was ttt about 1900, to keep in school out of 100 entering
pupils° 90 t ill grade 4. 81 till grade 5, 68 till grade 6, 54 till grade 7,
40 till the last grammar grack (usually the eighth, but sometimes the
ninth, and rarely the seventh), 27 till the first high school grade,
17 till the second, 12 till the third, and 8 till the fourth. Figure 1
shows graphically this general tendency. It will be remembered that
the figures for public schools in the country as a wkole are probably
much lower than this.
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1 2 3 4 5 6 7 La t I 2 3 4t.ammx
Grad. Nigh KI,NI yfte

Fun. 1.
a Those eliminated by death are not considered in these figures. Allowance is made

for such, the estimates being for entering pupils who live long enough to complete the
course. Here and throughout the report, also, unless the contrary is specially stated,
"children" or "pttpile" include; phite pupils only, in cities where the two races sre
taught in separate schools.' ia 4
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These figures really need no cetnment. I venture, however, to call
attention Its some common errors in educational thought and prac-
tice due to neglecting their. To provide free schooling through the
high school, for all children is not to educate all children. To compel
pupils to attend till 14 is not to compel them to get a solid elementary
education; not half of them do. The elementary school is not a pre,
paratory school for the high school; only I in 4 of those entering the
former enters the latter, and not 1 in 12 of those entering the former
will graduate frTn the latter. The first years of the high school are
not a preparatiot\ for its later years. The instruction in the first
four elementary grades, especially in the third and fourth, designed for
little children, is giN'ento a great number of half-grown boys and girls
11 to 14 years 01(1 a, whose interestsit nowise suits.

Our statistics of elimination also help to reveal the true explanation
of the relative backwardness of the United States in public provision
for, technical and trade education.. The fact is that the class who
attend the Fortbildungsschule in Germany and the special classes in
sciences, arts, and industries in England, are in our country not
obliged or allowed to earn a living at so early an age, but are in regular
attendance in public high schools. From 14 to 1S more of our boys
and girls tve in regular day schools than are in day, evening, and
special classes together in England. We have neglected technical
and trade education partly because we were slow to appreciate its
value, but also because national prosperity allowed us to leave a large
proportion of pupils in school altogether till 16 or 17, and the high
value of intelligent,,thotgh .untrained, lahot in our country allowed
us to give them all what we regarded as the best sort of education '
the traditional academy. course. It is signikant that our apprecia-
tion of the value of technical; inthistrial, and trade education as a part
of public school work was manifested first in courses absorbing all the
pupils' tithe (i. e., in manual training and commercial high schools),
rather ,than in continuation schools or special classes. If we fail to
give the better quarter of boys and girls 14, 15, 16, and 17 years old a
chance to study the technical and industrial arts outside of working
hours, it is in large measure because they are studying something else
all day in the higher grammar grades and public high schools.

It is not advisable to 'discuss the general tendency to elimination in
,great detail, for the reason that the varied cases of it furnishedly par-
ticular cities offer. more Jnstructiye information. Table 1 shows the

a The evidence of this fact cornea from' comparing the age elimination to he given
later with the grade elimination.



ELIMINATION BY. GRADES. 18'
facts concerning '2 3 citie,b.a Figure 2 shows graphically the great dif-
ferencts that obtain among these cities.

In the case of each of these cities I have registration figures from
enough years to warrant the conclusion that if we knew the facts for
ten years the chances are 10 to 1 that my figure in the given case
would not vary by 6 per cent of its amount., For these cities 1 have
also been able to estimate the growth of population and the change in
the tendency to keep children in school, with reasonable exactitude, so
that iu correcting the registration figure's so as to infer from the num-
ber of children in The different grades the successive grade popula-
tions, I am confident that errors of over 5 per cent of the given per
cent are very few. iam unable to measure exactly how reliable my
corrections are, tweet e the interchange etween private and public
schools, the quality of amilies moving i and moving out from the
city, and the exact birth gates are not ascertainable. Also the num-
ber i4 children entering school is not given, but has to be inferred
from the number in the first, second, and third grades. The data
used in making the estimates are given in Parts IV and V, so that the
student who doubts the substantial accuracy of my estimates can, for
any or all cities, estimatetr himself. It will, I think, be safe to trust
that in nine cases out of ten the perfect and entire educational history
of every child entering school in say 1894, 1895, and 1 896 would.give
results that would not vary from my estimates by 8 per cent of their
amount.

I judge therefore that inferences concerning the elimination in dif-
ferent grades or concerning the elimination in different cities are safe
except when the difference in question is decidedly small. For in-
stance, there is not one chance in millions 4,liat Baltimore gives its
pupils as extensive an educatiou, measured in years, as Worcester
does, or that in general the number of pupils dropping out by the last
grammar grade would be as low as 50 per cent.

To Table 1 and Figure 2, then, I refer the reader for the facts con-
cerning the mount of elimination by grades in American cities. In
Part IV additional factS are given.

a These 23 cities are not a random selection from American cities, though they are a
random selection so far as the author's influence is concerned. He simply took from all
the published reports at his disposal all thee% where the appropriate statistics were
given for enough years close to 1900 to give a snlficiently precise measure for the tend-
ency in the city at that period. He rejected no city for any other reason than the
absence of the data, and chose no city for any other reason than that the data con-
cerning it were available in-the Teachers College Library. ItThell3 cities are then a random selection of those that formally report nOst "on by
etae. That they represent such cities accurately is demonstrable not only priori

Afroin the laws of probability, but also by a comparison of the results calculated from
t them with similar results calculated from of nearly complete list of such riti4, buk with

data fora single year only.
Certaitfltnportant cities, for which data were not available at the time when the

main investigation was made, ate fade the subjeCt.of a special renrt in Section 14.
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concerning these cities I have nothing to offer as to the cafes of
elimination that is sufficiently in advance of the opinion of goo local
observers to warrant publication: Poverty is one cause, but I am
unable to assign any exact measure of its ahiount of influence. Inca-.

pacity for and lack of interest in school studies is another. This can
be to some extent measured by careful treatment of the facts of grade
elimination as related to age. In Connecticut, for instance, a 14-
year -old who has got to the ninth or tenth grade is over twice as
likely to progress two grades farther as is a 14-year-old whose lack of
capacity pr interest, or both, have prevented his getting beyond the
fifth grade. Or to make the comparison differently, of the sixth or
seventh grade population in Connecticut. the 14-year-olds are over
one and a third times as likely to progress two grades farther as are
the 15 and 16 year olds. A child who does not get. beyond the fourth
grade by 14 hest' Connecticut lessxhan 1 chance in 30 of progressing
to the eighth grade as against 20 out of 30 in the case of Iris brighter
or more fortunate-fellow who at the same age has reached the seventh
grade.. The large number entering the first high school grade and the
small number remaining through that grade bear further witness to
the influence of lack of capacity and interest. The individual scholar-
ship records of those who leave school grade by grade give a still
better demonstration.

§ 3. The Variability Amongst Cities.
_

Table 1 and Figure 2 sho the greatvariability among cities, some
. giving their pupils fully two grades more of school than others. The

table shows further that the time 'at which the large losses occur
varies amongst cities, sonic losing many in the early grades but
holding their own or even recouping, like Minneapolis, thenceforth;
some, like Cleveland, holding a large majority of their pupils for awhile and then losing them very rapidly. It shbr the universal
prevalence of the rule that pupils leave in considerable numbers from
almost the beginning of the elementary school course. It shows that
in very few cities is there any specially large drop between the last
grade of the elementary and the first grade of the high school.

This variability among cities is not due to chance, but to differences
in the efficiency of the school systems or in. the nature and circum-
stances of the cities' populations. There is a somewhat close relation
between ability to keep pupils in the schools and other features of a
school system which would be regarded as marks of efficiency, such
as the cost per pupil or the. percentage of expenditures devoted 'to
teachers' salaries. Arid there can be no doubt that wisdom in the
management of a City's schools improves its status with respect to the
;retention of pupils.. In the opinionof the author, however, the charac-

qms



ELIMINATION BY ORADEA. 15

ter of the cities' populations is far more important, than the character
of their education0 administrations as a cause of the variability
of. the elimination.

TABLE I.- Estiniuted percentage of pupils entering schbol who continue lo the fourth, 4k
fifth, etc., grades in each of 23

Grammar

4. 5.

school grade. High school year.

6. 7. I 8. 9. 4.

Baltimore 1 71.0 53.0 32.0 ' 22.0 14.4 8.2 5.0 3.0 2.3
Boston 145.0 80.5 76.3 65.8 ,52.2 47.0 31.3 15.7 12.5 6.3
Ciimbridge. 1 90.3 82.0 62.9 S7.8 55.7 41.9 n.4 21.0 ' 15.8 13.9
Chicago 86.3 85.2 62.3 48.2 35.0 14.0 9.8 6.6 6.6
Cleveland ........... .. 97.2 79.6 61.9 45.3 33.1 19.9 12.6 . 10.0 7.4
Denver 98.0 86.0 78.0 57.0 44.0
Jersey City 75.9 6.5.5 .4.6 3.5.6 26.4 9.2 5.0 i 2.9 2.4
Ranges City, Mo it, 5 73.3 62.4 46.4 40.0 25.9 17.6 16.5
Los Aiigeles.... .... 95.4 95.0 80.0 61.5 45.1 39.0 21.6 11.7 6.2
Maiden 66.7 145.4 79.8 65.9 62.4 54.0 42.8 28.9 1 18.5 14.9
Minneapolis 65.7 69.7 57.1 45.7 32.0 24.0 16.0 ; 12.6 10.3
Newport.. 91 7 85.6 71.4, 58.1 53.0 44.9 35.7 24.5 1 12.0 8.2
Newark_ 78.0 58.3 45.8 . 33.3 25.0 17.9 8.3 i 5.6 3.8
New Haven. 6.5.0 76.0 614.0 57.0 35.0 24.0 17.0 1 14.0 9,1
New York .0 0 77.0 '58.0 43.0 33.7
Paterson 88.4 .71.8 52.4 32.0 19.4 10.9 6.8 I 5.1 3.7
IR. Louis (whit'). 44 0 63.0 35.8 27.0 21.0 14.1 4.2 4.1 3.2
8pringfiehL 99 0 82.4 78.0 66.2 53.4 38.5 30.0 24.6 18.2 12.8
Trenton 86.6 73.2 57.3 48.0 30.6 22.0 15.2 14.2 11.6
Washington (whit) 93.4 86.9 70.6 . 57.5 52.1 1

Waterbury 64 0 81.0 64.0 54.0 43.0 32.0 26.0 I 14.0 8.0
Wilmington 90.6 61.1 73.8 ; .51.6 39.0 33.7 11.6 ' 8.4
Worcester . 99.0 9$.0 94.0 72.0 72.0 58.0 43.0 34.5 I 28.3 26.4

Medians 90.0 86.5 63.0 I 51.5
Medians estimated in view of .- I

this and aU other available in-

.37.0 27.0 16.0 1 12.5 8.0

formation ' 410 0 81.0 694.0 54.0 b 40.0 27.0 17.0 1 12.0 8.0
i

.._ . _ ._.__ . .
.

a Median of last grammar grades (I, 8, or 9) 38.5. b Last grammar.

rla
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rto. 2. ,

§ 4. The (bum of Elimination.

To fully realize the course of N4mination--that is, the relative
amounts of elimination grade by gradeone needs to IA at,the facts
from three points of view. We may ask, first, " 01100 pupils entering
school, how many drop out at each grade I" Spcond, "Of 100 pupils
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in any grade, how many are lost hefore the next grade?" Third, "Con-
sidering the force producing elimination as increasing grade by grade
by the addition of new causes and the retention of all the old, how
much increase in this eliminating force is there grade by grade?" In
the third case we regard the 100 pupils entering schqol as each to be
eliminated fronrschooLas soon as the forces that cause elimination get
stro eitough to overcome the resistance each case offers.

examining any one of .the sets of figures given in the answers to
ese questions the reader must not forget that the step from the

seventh to the last grammar grade is credited with the elimination of
two grades in a number of the cities, and that if only cities with an
eighth-grade system had been used the drop from the seventh to the
last grammar grade would be a little less. I give the figures per
hundred.

The answer to the first question is as follows (see also Fig. 3) :

Per rent of tho. e entering school iliminate 4
Per cent.

9

13

14

14

13

10

5

A

From fourth grade to fifth.
From tiftli grade to sixth
From sixth grade nreeventh.'t
Front seventh to last grammartnnip
From last grammar grade to firet high school year
From first high school year to sewn('
From second high echtxd year n ot bird
Front thir) thigh school year to fourth

According to it the drop is greatest from the sixth to the seventh
grade, and inull the smallest from the second to the third and from
the third to the fourth high school. But obviously, even if from the
third to the fourth high school grade every pupil in the third Were
eliminated even if, that is, elimination were infinitely strong
therethe drop would by this first method of figuring be only 12.
The gross numbers dropped are then in a certain sense inadequate.

The answer to the second question is as 'follows (see also 'ig. 4):
Per cent of those in a given grade not continuing 1 next grade.

Per cent.
In fourth grade not continuing to fifth 10
In fifth grade not continuing to sixth / 16
In sixth grade not continuing to seventh 20.6
In scfenth grade not continuing to last grammar grade 26
In last grammar grade not continuing to high school 32.
In first high school year not continuing to second 37
In second high school year not continuing to third .29.4
In third high school year not continuing to fourth... 33.3

According to it the stvgth of elimination is greatest from the
first to the second high scligol grade.

16988-08-2
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The two answers are both true and when taken together will not
mislead an intelligent reader. I should perhaps apologize for pro-
ceeding to describe the results of looking at the data from. the third
point Of vitly, which is a new one and may perplex the nonstatistical
reader.' Such a one may skip the nest few paragraphs (to top of p. 211.

The justification for the third point of view is that we have no
right to subdivide the eliminating force sectionally into pieces or
amounts corresponding each to a one-grade step. The amount of
force elinrinating the pupils,'say, in the second high school year, is to
a large extent the sum of all the forces that act in the fourth, fifth,
sixth, seventh, etc.. grades, plus a new amount, the addition of which
so strengthens the eliminating force' that pupils not driven ont of
school by the amount of force operating in the first high school grade
are driven out now.

It is true, however, that it is not quite accurate to regard the
eliminating force as thus always retaining all the strength with which
it operated in the lower grades and adding new forces in the case of
the higher giades. To some extent the higher grade loses from the
old forces. For example, the temporary financial dillicultieaof cer-
tain families exert an eliminating-force in, say, the fifth grade, and
ten boyF' thereby leave school. These diflicultie later disappear,
so that had the boys, not left in the fifth they might have withstood
all the eliminating force of the eighth grade. If the ih exclusive
employment of women teachers is a part of the elinWiting force in
the elementary school, the high school would, in so far as it had men
teachers, have less eliminating force to contend with. It is also the
case that the entire state of affairs is otherwise arbitrarily simplified
in our simple mechanical hypothesis of force overcoming resistance.
Still, there is enough truth in the hypothesis to justify us in seeing
how, according to it, we should regard the course of elimination.

The first step is to find out how the 1,000 pupils entering school
differ with respect to ease of being eliminated or, thinking in the
opposite fdirection, in resistance -4a. eliminating forces. But we cannot find this out exactly without elaborate researches involving
greater labor than the present one.

We have reason to believe, however, that, starting with the amount
of the eliminating forces which will just suffice. to cause the with-
drawal of. a very small percentage of pupils, say, one in a thousand,
and adding thereto successive equal increments of eliminating force,
the number of pupils eliminated by each such successive equal step
of incr.:440mill be at first small, then larger, then larger still; up to a
certain point, then smaller, then smaller still, then still smaller, to.
a point 'where the combination of forces causing withdrawal is so
strong that the pupil least inclined by nature to leave school does
withdraw. We can, that is, frame a reasonably probable hypothesis

4111.
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concerning the relation between the amount of eliminating force and
the proportion (that is, the relative frequency) of pupils who will be
eliminated thereby. A quantitative statement of such an hypothesis
concerning the relation between the force of elimination and the
number eliminated may be given in a graphic or numerical distribution
of pupils entering school with respect to ease of being eliminated.

The Iypfthesis I suggest is that the distribution of resistance to
elimination in children entering school of the form shown iii Fig. 6."
The hypothesis is, then, that if we scale the amount of the eliminat-
ing force on a horizontal line, letting Fl equal the force which will
just eliminate the one pupil out of a thousand entering school who
is easiest to eliminate, and Fm equal the force which will eliminate
the pupil who is hardest to eliminate, the-propdrtion of pupils who
will be eliminated by any degree of eliminating force. X, between Fl
and Pm, will be represented by the area of Fig. 6 which lies to the
left of the perpendicular erected .at the point on the horizontal line
which corresponds to the amount of X. Fur instance, if we call
the increase in "Tome from Ft to Pm I", a. force of El +-1 C will
eliminate about 82 per cent of the pupils who enter school.

Our problem is, now, to make the reverse calculation, and from the
fact that k the fifth gnule 19 per cent have been eliminated, to infer
the amount of force operative by the fifth grade; and so on tor oiler
grades. After this is done the differences between these amounts will
give us the increases in eliminating force grade by.grade, on the
hypothesis stated above.

As a result of such a calculation, we have the following increases in
the elimirulting force'grade by grade given in terms of hundredths of
Fm-Fl. (See also Fig. 5.)' -

Increase in eliniinuting force.
doIncreasp from fourth grade to fifth.. 5

Inrrewe from fifth grade to sixth
8

Increase from sixth grade to seventh
1.

Increase from seventh grade to last grammar grade. ........... 6 ...... . 8
Increase from last grammar grade to high school 8
increase from ,first high school year to second. 7
Increase from ini.ond high school year to third 5
Increase from thltd high school year to fourth

a The reader wUl understand that the shape of this curve is not demonstrated by any facts pre-
sented in the tett, but Is Itself a repreeintation of the hypnthesis to be assumed.
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Fin. -The mum of elimination by the per cent of those entering school at the beginning that is
eliminated in each grade.

Flo. 4. -The course of elimination by the per rent of those in any given grade that is eliminated by the
next grade.

Rio. S.-The course of elimination by the increase In the eliminating force grade by grade (certain
hypotheses being made about tune of fhe eliminating form).

trio. 8.-The form of distribution of pupils on ring ad with respect to resistance to eliminating
forms. The height of the curved line abo any po t of the base I. the relative fre-
quency of those who require, In order to be limlnated, the amount tfi9pg force remain
by lf1 + that point's distance to the rig it of Ft.
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The general course of the elimination is worthy of comment from
several points of view. First of all, it is in somewhat sharp con-
trast with the same fact in England and Germany, and probably
also in France. In England and Germany there is no greater elimi-
nation during the grades corresponding roughly to our grades 4 to 7,
bukthen there is a.very sudden and large drop, further continuance
in day school being largely a result of one single causesocial posi-
tion. In our 23 cities, on the contrary, the progress from an elemen-
tary to a higher school is demonstrably easy and customary, two-
thirds of the pupils in the last grammar grade continuing to the
high school. Such a state of affairs, true also of New York City/
could hardly he found in a single large European city. Besides the
obvious gain in the increased amount of education given, the Amer-
ican system has the advantage of selecting the recipients of higher
education from a far greater number.

In the second place, as has just been indicated, there is no special
gap between the elementary school and the high school. Gradua-
tion from the former is not a specialty important educational goal.
The drop between the last grammar and the first high school grade
is not notably greater than either the drop a grade earlier or the
drop a grade later. The high school is treated as a sequel of the
elementary school to the same degree that the last grades of the ele-
mentary school are treated as a sequel to the early grades.

The third matter of importance is that the high school, which
attracts so many, holds sO \ few. Something in the mental or social
and economic status of the pupil who esters the high sc?loot, or in
the nature of the particular kinds of education given in high schools,
is at fault. The fact that the eliinimition is so great the first
year of the high school gives evidence that a large share of the fplt
lies with the kind of education given in the high schools. Ormkan
hardly suppose that very many of the parents who send children on
to the high school do so with no expectation orkeeping them there
over a year, or that a large number of the children who complMe the
-elementary school course and make a trial of the high school are so
stupid or uninterested in being educatod that they had better be got
rid IA in the first year.

The last general feature of the course of elimination is its compara
tive steadiness. It is a common opinion that when a legal-age law
is enacted with t1 14-year requirement, the result is that a large pro-

/portion of those entering school will remain through the next. to the
last or the last grammar grade. It is also a common opinion that a
sharp line divides those who thus remain as long as they are com-
pelled to from those who stay on till they are through the high school
or take some suitable opportunity for work or further study.. How
faille both of these opinioia are the facts show. Compare a, Figure 7
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which would represent the amount of elimination if such opinions
were true, with the- reality, b. The dropping due to passing the
legal limit does not in fact make any very clear showingsjp the figure,
first of all because the law is more or less evaded in the case of chil-
dren much below the limit, and is evaded rather freely by children
within a few months of the limit.; second, becau;;e children who are
close-to graduation are often left, in school till they gradutfte in spite
of the need of their economic assistance; and, third,and most impor-
tant, because OA 13-year-olds are found in large number's in- grade
6, and even .5, and it. is precisely these dull or backward or uninter-
ested or unfortunate children who are old en/f8gh to work. have no
prospect of graduating, and are made to learn childish lessons who
drop out from school. So the legal-age elimination is well dread
over the grades. Moreover, those who stay on just 14 are of a wide

a. a nge of ability, interest, and %yak!). There exists every grada-
tion from the pupil sure to leave school as soon as the law allows to
the ptipil who is.almost as sure to finish the high school as he is to
live at all.

Fin. 7.

This gradualness 6i the elimination is a: symptom thatequality of
educational opportunity is by no mean's a pretense, and that the'dit-
ferences in expectation of education Of children born to a bishop, a
storekeeper, a carpenter, and an unskilled laborer are Minimized to
a far greater extent than in any of the large European nations."

a The definite fignresjhowing these differences are given by Dr. A. J. Jones In The
Continuation School in. the United States (No. 1 of Bulletin for 1907, Bureau of
Education).

*14



PART II. ELIMINATION BY AGES.

_ § 5. The Amount of Elimination.

The amount and course 'of elimination by age and the variability g,_,
of cities with respect to it are less important than the same facts con- 7
earning elimination by grade. So I shall 'simply give the general facts
with very brief discussions. I havNattempted to make the neces-
sary allowances so as to present not mere school populat ions by age,
but tins-estimate a the actual elimination year by year from the s-
year-olds who were in the schools of cities of 25.1100 or over, say, in
189& In Part V will be found the original data and an account of the
process of inferring from them the actual elimination.

Nfy :study concerns 8-year-olds (1) of large cities, (2) in the public
schools, and (3) in the case of cities where separate schools for the -

colored race are maintained, of the white children only. I also do not
count: elimination by death; Such being the conditions, I estimate
that of one hundred 8- year -olds- living long enough, the number
retained till any given age is as follows:

Percent gie of 8- year -olds retained.

Per-- !

eentngv.
Per-

mot ago.

10 years old ..t Ns
100 15 yimrs old 47

11 years old 98 16 years old 30
12 years old 97 17 years old 16. 5
13 years old 88 18 years old 8..6
14 years old. 70

Figure 8 shows the amount of elimination with respect to age at a
glance.

These figures. complete IL proof of the pr4ision in regular day
schools for boys and girls who, in England Ord-Germany, have to be
at work with only scanty schooling in special classes. They show the
readiness of a large proportion, almost a majority, of parents to
neglect the opportunity to withdraw their children at the legal age
limit. They also show the very considerable number of the violations
of the law, a number which would probably he somewhat. increased if
false reports of age were not prernt. The legal age limit has evi-
dently a less effect than we have been in the habit of supposing. Its
service is now to prevent, the folly of a minority of families rather
than to.set a standard for the community as a whale. ,

O ' 1 . F
23
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The importance of-the fact that pupils stay so long and yet progress
only to so low grades has been recognized by wise administrative offi-
cers. It means, of course, that many p`upils are held back unduly,
or that the work which they are giyen to do but fail to do is unsuited
to them. Rapid-promotion systems, special classes, careful regulation
of promotion, the substitution of industrial and trade school* or
courses for the regular school, and the like will be used by effiLient,
school officers to make retention to a late age mean also retention
to a valuable education.

10 II. 12 13 14 15 16 17 18
no. A. Amount of elltnituation with respect to age.

At first sight it seems strange that so many pupils should stay in
school till 10,11, 12,13, and 14, and so few till the fourth, fifth, sixth, and
seventh and eighth grades. How, for instance, can we have 97 per
cent of the 8-yeir-olds staying till they are 12,- but only 68 per cent
of those in the second gnide staying till the sixth grade 1

The fact is due to two main causes: (1) The second grade is harder
than the later grades, more pupils staying a year and a half or two
years in it than in the later ones; as a resulithe percentages of
retention of pupils in the later grades are a liale,4wer when based on
Op second grade population than they would be if based on the num-
berof pupils beginning school. (2) The elimination of pupils in
any grade, but specially in the lower ones, is largely of older pupils.
If we recall, for instance, the fact that in the sixth school grade in
Connecticut in 1903 lts many pupiils were 13 or over as were under 12,)
we may understand that the 33 per cent of elimination before the
sixth grade could take place largely at the expense of children 13 or
more years old.

4



ELIMINATION BY AGO:

I have calculated what would be the grade retention-if the age
retention were 1,000 7 years old, 1,000 8 years old, 1,000 9 years old,
998 10 years old, 980 11 years old, 970 12 pears old, 880 13 years old,
700 14 years old, 470 15 years old, 300 16 years old, 165 17 years old,
and 86 18 years old (with the proper number 5 and 6 years old added),
on the hypothesis that the per cents ct.f, children of given ages in\ the
different grades is as found in the 1903 Connecticut report. The
resulting figures are close to those obtained in the previous study,
the discrepancy being due presumably to cause I just mentioned,
that is, to the fact that. " per cent retained of those in grade 2" will
give somewhat lower figures than " per cent retained of those begin-
ning school.- The study of the age retention thus really verifies
the approximate accuracy of the results of the study of grade retention.

The essential facts are given in Figure 9 and the legend beneath it.
The details are given in Table 2.

100

80

4- 5

Grades
6 7 8 9 IH 211 311 4H

Flo. 9.Tbe continuous line shows the retention In the different grades (4 to 4 TT. 8.1 as calculated on
the basis of the w retention !taxed in the text and the age-grade diet ri hut ion found In Connecticut la
1905. The dotted line allows the retention In the different grades u stated In the text. Part I. 93.
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TABLE 2.-- Showing the grade retention when the age reLtions of the text are distributed
according to the age-grade relation found in Connecticut in UM.

Age.

3 and 4 years 160.0 ! 00.0
5 years - 242.0 358.0
6 years 82.0 639.0
7 years 21.0 ' 472.0
8 years 3.0 n.3. 09 years 1.2 .67. 0
10 years . 6 31.0
11 years .3 : 14.3
12 years .2 . 7.3
13 year .1 , 7. 1
14 years .1 1.6
15 years .1 i .4
16 years ;

17 years
I18 years

NsOver 18 (estimated)

Kinder-
garten.

Totals I 1,881
In percents of grade 2
Per oents obtained In direct

.-. study... ........ .

I- _

.

Age.

3 and 4 years
6 years
6 years .1..
7 years
8 yarn
9 years
10 years
11 years
12 years
13 years
14 years
15 years
16 years
17 years
18 years
Over 18 (estimated)

Total
In per cents of grade 2
Per eenle obtained in direct

study'.

a In the Connecticut report grade 9 Is composite of the first high school grade of some cities andtowns and the last grammar grade of others: Grade 10 Is composite of second high and first high. andso on. grade 13 being the last high school grade of only a part of the cities. Hence the per cents 44.6 to6.5 do not fit the per tents 40 to 8, but run beyond them sj bothends.

I' ... , .
12.0 : 1.2 1 I

120.0 12.0 ', 2.2 , 0 11-4'
382.0 1 107.0 ! 15.8 , 9 0.1
386.0 I 310.0 99.0 16 0 3.2
216.0 342 0 206.0 82 0 20.0
97.0 231.0 310.0 224 0 $6.0
40.0 121.0 233.0 274 0 192.021.6 03.3 147.0 224 0 240.0
11.5 32.3 1 86.0 152 0 206.04.3 10.2 1 26.2 54 0 98.0,1.0 2.7 l 7.1 .12 0 31.0 ti

. 1 . 1 I 1. 4 2 4 6.5

.1 l 1.1
. 1 .2. ..... .

...... . .

.. .

1,271 1,233 1,191 1,052
93.7 sib 69.6

I

00 81 BR

Orgde.
_ -

Grade.

3. 4. 5. 6.

712 ! 383 2147 207 160 7056.1 44.8 I 28.6 1 22.6 18.3 12.6 5. 5
I

, c 64 I 40 27 17 12 8
S

7. 8. ' , 9. , 10. 11. 12. 13.

a 1 0.1 I

3.5 ! O. 3 O.1
16.6 3.4 1 .3 ; .1
80. 0. 19.2 3.3 .5 0.1 I. .4.1660 73. 5 ', 18.1 7.1 .5

220.0 ', 144.0 4.60 21.8 7. 4 0.5143.0 173.0 1 111.0 60.0' 17.0 2.3 : 0.264.0 108.0 98. 0 I 80.0 47.0 20.0 1.8160 38.0 , 72. 6 I 70.0 215.0 3110 8.92.9 1 7. 4 ,.- 140 I ,,330 40.5 47.0 17.4
2 1.1.. 3. 5 : 9.0 19.0 32.0 21.0

6.0 10.0 20.0 20.0

6. Th e.Variability amongst Clitie8.

The variability amongst cities is discussed in Part V. It is large
in amount. Comparirig three cities which retain very high per-
centages with three cities which retain very low percentages, we find
that the former keep one and a half times as many pupils to 14,
twice as 'many to 15, three times as many to 16, and three and a
half times as many to 17 and 18. As in the case of grade elimina-
tion, local flifferences in the nature of the pupils themselves are prob-
ably more itnportant causes of this variability than differences in
the administration of the school systitms.
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I 7. The Course of Elimination.

The general course of elimination with increased age is for this
group of cities such that practically no pupils drop out before 12,
but that of 100 in school at S, 9 leave while only 12 years old, 18
while 13 years old, 23 while 14, 17 while 1,5, 13 or 14 while 16, and
8 ti bile 17. Or 9 per cent of those in school at 12 leave before they
reach4 3, 20.5 per cent of those 13 leave before theY reach 14, 33 per
cent of those 14 leave before they reach 15, 36 per cent of those 15
leave before they reach 16, 45 per cent of those 16 leave before they
reach 17, and 48 per cent of-tlrose 17 leave before they reach 18.

Considering the causes producing elimination as increasing by the
additioo of new forces and, the preservation of all the old, and con-
sidering the form of distribution of the 8-year-ohls with respect to
the amount of force remaining to eliminate them to be that of Figure
6, and calling the force required to eliminate the most easily elimi-
nated pupil F!, and the force required to eliminate all but the last
out of a hundred Fm, and calling Fin-Fl equal to C, the increases
in eliminating force for the different years are, in terms of hun-
dredths of C, -as follows:

Increase in eliminating force at different ages.

Increase.I ne rea se.
Eleventh year ..1 3 Fifteenth year 17.5Twelfth year...( I Sixteenth year 14
Thirteenth year 10 Seventeenth year 14+
Fourteenth year 15 ; Eighteenth year 14



PART III. SPECIAL REPORTS.

9 R. Elimination with Respect to Sex.

Through the kindnels of many-high-school principals I have secured
additional data concerning the elimination of pupils in the high
school, data in which the facts for the tvVo sexes are separated.

Table 3 gives (1) the ratio of the number of boys in the second,
third, and fourth grades of the high school to the number of boys in
the first (lowest) grade for each high school, (2) the same for girls,
and (3) the ratio of the number of boys in the lowest grade of the
high school to the number of girls in the same grade. For the reason
that in these cities the number of inhabitants 15 to 19 years of age
equals or exceeds the number 10 to 14,. and fore the general reasons
given in discussing the elimination by age, these ratios can be used
without correction for a rough estimate of elimination from the public
schools. The effect of adding also facts from the private ..sIlool
attendance of pupils belonging to these cities would be, I believe,
indifferent with respect to the mofe rapid eliminathin of boys. In
any case yt would be slight.

Table 4 gives these same data (in the form of percentages instead
of ratios) distributed so as to show the great variability in high school
elimination. The medians at the foot of the table measure the ex-
tent to which in general the girls outlive the boys in the high school.

TABLE 3.- Retention by grades in the rase of high schools for the sexes separately.

(1 -the smeond grade's population divided by the flrst grade's; similarly, tort, 1, etc.]

2

1

Boys.

2

1

Girls.

3 4

1 , 1

111

101

4

1

Allentown Pa 0.093 0.072 0.530 0.451 0.71:5
Atlantic City, N. J .703 .800 0.217 .513 .372 0.244 .949Auburn, N. Y .723 .325 .181 . .859 .370 .304 .902Bay City, Mich .521 .313 .125 .577 .321 .227 .701
Bayonne, N. J .816 .063 .088 .794 .470 .200 .905
Binghamton, N. Y .647 .396 .245 .402 .279 .946Birmingham, Ala .532 .388 .104 .3g .423 .309 .090Boston, Mass , .740 .403 .230 .611 .494 .331 .192Brockton, Mass .067 .390 .315 .729 .300 .419 .037
Canton, Ohlo .934 .496 .214 .827 .417 .331 .921Chattanooga, Tenn .400 .418 (7)0 .526 .154 .706Chester, Pa ' .606 .151 .169 .716 .376 .205 .700Council Bluffs, Iowa .707 .346 .360 .664 .806 .377 .658
Dana*, Tex , .466 .311 .243 .700 .371 .312 .632
Davenport, Iowa .392 .210 .168 .539 .362 .335 .941
Dubuque, Iowa .636 \ .288 .192 .706 -296 .296 1.025
Duluth, Minn 1 .701 .351 ifr . 409 .1920 .339 .749
Zeit Bt. Louis, Ill I .303 .267 "Ir .249 .408 .368 .1aa .638

SI
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TABLE 3.-Retrai4271 by grades in the rase of high schools for the sexes separately-Cont'd.

second grade's population divided by the first grade's, similarly, for f, I. etc.]

2 I

1 .

Boys.

.

.

Girls.

3
1

0.302 I.
..
.356
.384 ;
.400
..677
.692 1

. 344

.516 I

.031 ;

.510 1
. 782
. 417 ,
.375
.538
. 073
.414
.197
. 368
.766

367
.202
.1945
.433
.217
.350
. 476
. 342
. 578

4 2 i 3'
1 T 1 .

0.209 0.684 0.619
. V2 LOS) .596
.308 .015 .462
.242 .832 ' .579
.257 . .703 .392
. 645 . 735 .691
.443 .766 .545
.471 .821 1 .621
. 2.50 . 560 1 . 320
.313 .701 .597

... .642 . .431
.0 .595 .536
.453 .838 I, 1.016
.612 .661 .684
.167 .477 .408
. 250 . 653 .472
.248 .734 .563
.491 .543 .500
.299 . AM .522
.233 .177 .264
.274 t .841 .660
.300 ' 1.190 1.130

' 505 .209
.109 .842 .307
.088 i .886 .428
.433 .327 .431
.179 .438 .189
. 436 .633 .V1
.333 , .472 .445
.302 ' .4r.N .461
.433 I .981 .583

4

1

0..7
.581
. III
.442
.378
.721
.283
.579
.236
. 286

...... ...
. 250
.344
.544
. i
.317
.375
.300
.478
.295
.490
.365

.
.276
.V1
.155
.35.
.236

.524

, .31

been used.
in fact
do

1/1

10

0.566
.991
.771

1.042
. 473
.912
.717
.695
.640
.831

.381

.a28
x .737

.5S8

.004
1,133

. 7,76

.765

.581
1. 24.5

.4435
504
881

. 655

.594

. 403

.582

.583

.896
4% .874

.75

That
almost

not repre-

Elizabeth, N. l
Elmira, N. Y
Erie. N. Y
Fitchburg. Maws .

Galveston, Tex
illoucester, Mass ........ I

Harrisburg. Pa
Haverhill:Mass .........
Joliet, III
Johnstown, l'a
Macon, Ga
Montgomery. Ala
New Britain, Conn
Newton Center, Mos.
Norfolk, Vs
Oakland, Cal
Portland, Me
It ivernide, Cal
Rockford, III
Saginaw, Stich
Salyut, Mass
San Antonio, Tex
Savannah, Gs

A South Bend, led ...
South l.lrnaha, Nebr ... ...
Spokane, Wash.... ...
Tacoma, Wash
Topeka. Kilos
Wheeling, Sr. vs ..... .. . .

Wilkes-11one, l'a
Yonkers, N. Y

Medians ...

I

1

1

0.767
862 ;

.789
447
429 '

.677

.769

.924
532
625

.500

.156

.925

.906

.521

.581

.359
460

.952

.599

.581
1. 2f6
.783
.674
.474
.843
.401
.900
.572
.760

1.022

.66 .39 .2561 .70 .4.5

In calculating the medians only those cities with a course of at least tour years have
is, of the bvve Ilst Allentown, Macon, and Savannah have not been used. It isprobable,
certain, that for San Antonio, Tex., the test, second, third, and fourth @wades, as repfirted,

thesent same status an in the other cities.
It should be kept in mind that these grade populations, being records of one year onl do not give

infornlation sufficiently precise to allow Inferences concerning small differences betweefitgities to be
made reliably.

TABLE school elimination by sex, as shown by the frequencies of different per .

cents of retention.

l'er rent of first grade retained.

Number of cities retaining the

Second grade. Third grade.

per cent to-

Fourth grade.

Boys. Olds. Boys. I Olrhi. Boys. Okla.,'

0 to 4 per cent
Ito 9 per cent
10 to 14 per cent

1 2
2
2

15 to 19 per cent 1 3 1 7 3
20 to 24 per cent 10
25 to 29 per cent 21 2
33 to 34 per cent 2 7 , 3 8

9
11

35 to 39 per cent 2
I

9 , 9 6
40 to 44 per cent 3 2 6 8. 6 2
45 to 40 per cent 2
50 to 54 per cent 4

2 i S
4
3

5 ! 4
3 2

3
55 to 59 per oent 5 1 I 6

'3
2

60 to 64 per cent 4 I 1 ' 3 2
65 to 69 per cent 4 4' '3! 3
70 to 74 per cent 5 8, I 1
75 to 79 per cent 4 2 1 2
AO to 84 per cent 2 a
86 to 89 per cent 1 3!
90 to 04 per cent 4 I1
95 to 09 per cent 1 1 ,
100 per wont and over 2 21 1

Median per amts IS 701 38 45 25 81
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The general meaning of these tables may be stated in very few
words. For every 100 girls in the first-year class of city high schools
there are only, in general, 75 boys; of 100 girls in the first-year class,
30 leave before the second-year class, 25 more before the third, and
14 more before the fourth. For 100 boys the corresponding figures
are 34, 27, and 14. A third more girls enter and fewer girls drop out.
The elimination is very mach larger lbw that in colleges and steadier.
Roughly, a third of each class leave More reaching the next higher
class. Whatever causes produce it work, then, throughout toe high
school course, work more pronouncedly on boys than on girI4, work
more in the South than in the North. r-

§ 9. Elimineition in Schools iOr Colored Childrfn.

For proper treatment this topic demands a special investigation,
with data much more comprehensive than I have been able to secure.
The results from the limited information which I have (given in
Tables 5 and 9) are, however, worth presenting, beCause so far as
they go they support a definite hypothesis whose importance should
stimulate further investigation. It is that in our cities colored
pupils, in general, (1) are less capable at school work, but (2) they
and their parents areemore appreciative of educational opportunity.

The evidence for this hypothesis is that the colored pupils stay
to a greater age, but to less advanced grades. In the two cities
where I have both age and grade populations this fact is very clear.
It was also fou_pd to he the case in New York City in a slight inves-
tigation (unpublished) made in my department some years ago. In
so far as the course of study in the colored schools is less difficult
than that for corresponding grades in the schools for whites, the first
part of the hypothesis is strengthened; in so far as the course of

udy for the colored is more difficult, it is weakened.
There is a minor hypothesis which is possibly of even greater prac-

tical significance, It is that though in general colored pupils stay to
less advanced grades, a small fraction of them stay to more advanced.
Thai is, the higher retention of white pupils weakens in the later high
school grades and tends to become negative. Supposing this hypothe-
sis to be proven by further study, arM supposing also that the con-
ditions of promotion are not such as to make the passage to the later
high school grades very easy in comparison with the passage to the i
later grammar and early high school grades, we should presumably lk
explain it by a greater variability in capacity for and interest in school
work among the colored than among the white pupils. .

This greater variability would mean greater possibility of racial
improvement in the future, and would recommend that in the present
the range of educational opportunity for the colored pupils be made
very wide, the higher levels of opportunity being of course properly
restricted. o the most fit. -----

.
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TABLE 5. -Ratios which the per cents of retention for colored pupils are to the per cents

of retention for white pupils.
[Taken directly from the age populations and -nle populations without correction.)

Little Rock ....
Louisville

Little Rock
Louisville

Washington
Houston..
Macon ......

Elementeze school gran

4 5. 6.

0.75 0.02 0.68 0.54
. .63 .53

High school year.

7. s

10. 11.

1.08
1.06

1.02
1.09

12. 13.

1.07
1. LS

1

Elementary school grade

1.05
1.22

I. 2. 3. 4.

0. 57
.77

10.58 0.601 0.79
.72 .731 1. 28

15. I 16. 17.

1.08 1. 21 1. 38 1. 72
1.42 1 2.54 2. 05

1

, 1. 83
1

High school year.

4 5. 6. 8. 1.

O. R2

. 57

.3

2. 3. 4.

0.73 0 SI 1 0.661 0.58 1

.93 .37, .26

.971 36I

§ 10. Elimination. in Colleges.°

The amount and direction of the selection in colleges, while not
of so great public concern as in the case of the common schools,
is of enough moment to demand serious study, especially since com-
mon administrative practice ner.1,,cts it possibly even more thanit
does the similar selection in the lower schools.

I shall give facts concerning the amount of the elimination and its
points of incidence in 34 colleges, and concerning the variations
among 14 of these institutions with respect to the length of time an
entering student is likely to stay in them. The data allow certain
interesting hypotheses concerning the relative importance of in 1-
lectual inability, sloth, distaste, and poverty as causes for the elrm-
injition of students from college.

The facts to be reported are of two sorts. First we may compare
the size of the freshman class in, say, 1900, with that of the sopho-
more class in 1901, that of the junior class in 1902, and that of the
senior class in 1903. This comparison does not truly represent the
facts for any particular college,because of the entrance on advanced
standing of students from other colleges, the transfer of students to
other colleges, the completion of the course in a year more or less
than the usual four years, the repetition of single years by students
who do not complete the course, the transfer to and from the group
`.`special students," and absence from college for a year or more
followed by return and completion of the course. It does truly rep-,
resent the facts for the group of colleges as a whole except in the
one particular that these institutions, representing, as they do, the
better sixth, or perhaps eighth, of the degree-granting colleges, tyre

.110 h riptinted from tbo StliKetional assists.
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on the whole more likely to 'receive additicins on advanced standing
than to lose students to other college* by transfer. The figures by
this method of comparison will then show probably less elimination
than actually occurs in these 34 colleges.

In the second method of comparison the actual careers of tlui mem-
bers of a class who enter in, say, 1900-1901, are followed in the cata-
logues. We get thus for John Smith a record of, "entered as a
freshman in 1900-1901, was a sophomore in 1901-2, wag a^ soph-
omore again in 1902-3, is not in the catalogue of 1903-4 in Inv
.class." Subject to the errors of the catalogues themselves _and of
searching and copying, this method gives the life-history of any fresh-
man in the college he enters. Of course this method does not give
the tendency of an individual to stay in college, but only in the par-
ticular college which he enters. Transfers to other colleges appear
as total eliminations. The method does have the advantages of
telling something about the particular hold a college maintains on
its *oWn entering classes, And of checking the results front the tomer
method of comparison.

We ,may call these two methods:
(1) The comparison of class populations.
(2) The comparison of class permanencesi
The colleges studied by method (1) are:

Adelbert (Wtvtern Reserve
University).

Allegheny.
Amherst.
Beloit.
Boston University.
Bows loin.
Brown.
College for W men (West-

ern lbserve University).
Cornell.
,Columbia.

Dartmouth.
Dc Pima'.
Hamilton.
Harvard.
Haverford.
Hobart.
Mt. Hplyoke.
Princeton.
Smith.
Tufts.
Union. .

University of California:
I-

The colleges studied by method (2) are:
'Hobart.
Princeton.
University qValifornia.
University of Colorado.
University of Tennessee.

Amhctst.
Beloit.
Bowdoin.
Columbia.
Harvard.

University of Colorado.
University of Illinois.
University of Iowa.
University of Minnesota.
University of Mississippi.
University of Tennessee.
University of Wisconsin.
Vassar.
Washington University..
Wellesley. ,

Wmleyan.

University of Wisconsin.
Vassar.
Wesleyan.
Yale.

The facts are given in detail in Tables 6 and 7, which will repay
. somewhat careful study by the retder who will figure out from them
tte a/ewers to the questions which arise in his mind. In brief, we
find from the comparison of class populations in Table 6 that, if the
size of the freshman class be taken as 100, tte sophomore class of a
year later rangeyfrom 56 to 108; half of the c4asea are below 80; the

--.
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most frequent sizes are 70 to 74 and 80 to 84 ; 50 per cent of the classes
are between 71 and" 85. The junior class of two years later range,'
from 30 to 104; half of the classes are below 68; the most freqiiKt
sizes are 65 to 69 and 75 to 79; 50 per cent of the classes area between
56 and 78. The senior class of three years later ranges from 29 to 93;
half of the classes are below 70; the most frequent sizes are 70 To 75;
50 per cent of the classes tirq between 56.5 and 77.

The most striking facts are the extreme range, the great differences
between institutions with respect to the proportion of students who
leave college, and the apparent retention through the senior year of
practically all the students who have remained till the junior year.
These matters may best be reserved for discUssion until the class per-
marces ate compared.

TABLE 6. -Classpopulalions of American colleges.

3

II'4

1

3
1

4

2

Reliability of._ _

2 3 4

1 1 ' I-.-- - - - -
Univernity of Tennessee ... CH 36 29 # IS6 8145 8.4 1 10.5 10.7University of Mississippi... 74 53 36 72 47 66 13.51 5.5 12.4Hobart 4 65 46 36 70 55 00 7.5 , 8.5 10.0University of Colorado de 46 45 79 77 97 8.1 ; 7.0 8.1bony 4 61 31 M 51 75 147 8.4 I 5.4 8.1

67 fiti 48 84 71 86 010.0 010.0 010.0entity of Iowa... 56 ' 43 49 77 88 114 08.0 08.0 08.0
University of Minnesota (Si 56 50 85 711 89 8.0 8.0 7.0De Peuw 66 49 57 74 86 117 8.6 15.0 22.0Itelolt 83 65 59 78 72 91 4.0 4.6 3.4Ad,4bert (Western Reserve) 72 64 00 89 83 94 3.6 7.8 6.4Brown 74 60 61 81 83 102 1.5 1.5 11.4Tufts 71 67 61 94 86 91 3.5 5.8 2.7Wesleyan 81 66 86 81 96 4.3 6.4 3.6Veneer 76 84 67 84 illi 104 4.2 3.5' 3.9_Wellesley 79 66 67 84 86 101 5.1 4.2 2.0Dartmouth 91 72 OD 79 76 96 5.0 5.8 5.8
Mount Holyoke 91 79 70 77 80 10.8 12.0 8.2Washington University 74 67 71 11 96 106 e12.0 a 12.0 012.0Hamilton 84 76 72 90 86 95 4.2 6.0 .9Amherst 89 75 73 85 82 97 3.0 2.9 2.8University of Illinois I AD , 79 74 99 92 93 5.9 2.9 3.8Columbia 82 83 74 102 91 89 0.0 ' 8.6 11.0

,Cornell 72 62 75 87 106 121 3.6 4.2 . 1.5Smith 85 I.' 76 86 89 106 3 3.9 8.5Harvard 108 82 77 76 71 94 .0 1.2. 3.9
College for Women (West-

ern Reserve) 84 78 78 90 93 103 2.0 3.6 9.2
Princeton 93 88 82 90 86 93 2.7 3.9 2.7Haverford 82 89 MI 84 102 120 4.4 1.5 9.3
Boston University 81 78 84 96 104 108 4. 6.6 3.1

-.University of Wisconsin.... 74 78 84 105 114 108 1.2 8.5 4.3
Yale 90 85 10 91 100 100 3.2 4.4 2.7
University of California .... 92 106 AI 113 98 87 2.6 12.0 9.2
B owdoln 98 97 03 99 94 95 3.3 2.6 3.3

Range 66-108 31-105 29-93 51-113 46-114 65-147
Limits Including 50 per cent 71-85 56-78 51.5-77 79-93 76-03 91-106
Median (below which are 50

per cent) 79.5 68 60.1 85 86 96
Reliability of median.. 3.0 4.7 4.3 3.0 3.7 3.2

Approximate.

EXPLANATION OF TABLE 6.
In the column headed fie given for each college the percent thst the number of students in the sopho-

more class Is of that in the freshman class of the year before. In the column headed is given the per
cent that the number of students in the junior drawls of that in the freshman class of two years before.

-in the column headed f is given the per cent that the number of students In the senior class Is of the
freshman class of three years before. The columns headed I, and give similarly the percentages of
Junior on sophomore of one year before, of senior on sophomore of two years before, and of senior on
junior of one year before.

16998.* OS 3
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. The colleges arc arranged in the order of the percentages of senior on freshman of three years before(column St.
The reliabillties of the percentages of sophomore, Junior, and senior on the freshman population of

ono, two, and thine years before are given in the form of figures, the meaning ofwhich is in each case thatthe chances are less than one out of ten that the true percentage would vary from that given by morethan the reliability figure given. For instance, the record of Tennessee should be ma as follows: The
sophomore class is most probably 04 percent of the freshman, and there to not one c re in ten that ifwe had complete records this percentage would rise above 72.4 or fall below 55.6. Junior class ismost probably 36 percent of the freshman, and there is not one chance In ten that with complete knowl-edge this would rise above 46.5 or fall below 25.5. The senior classIs most probably 20 per cent of thef mailman and then' is not one chanoe In ten that with completeinformation this would rise above 39.7 orfall below 18.3.

The great differences in the reliabilltws of the different percentages are due to the facts (1) that forBorne celleges only two, and (or others as many as five, series of four classes were compared, and (2; thatthe classes vary on In size, and also (3) that the dropping out year by year is far more regular In nem.,colleges than in others.
The figtinn(or the mita Itilltics of the medians have the same significance, that them Is only one chanceout of ten that the median from perfect measures of the entire group of which these 34 colleges are arandom 'am pit ng would differ from the obtained median by the amount stated.

The facts of class permanence emphasize the variability between
institutions in the retention through the senioriTear of students who
have remained through the junior ye'ar. This retention means often,
however, that the student is engaged in professional studies though
registered as a college senior. The facts are given in Table 7.

TABLE 7.Class perrnanences of 14 American colleges.

2 3
1 1

4_

1

Ii)

III

56

61
ICI

University of Tenneosee .
University of Colorado.. ....
Hobert

University of Wisconsin..
Beloit .. . . ... .Columbia
Vassar
Wesleyan ..........

. .Harvard

47 24

466
I

:41

73 63
7:w let
/43 1 72
74 , 64

7181 i 0671. 0University of f California .
72Amherst

114 7NsI 73Princeton
01 86Bowdoin
95 81Yale
DO 84 82

Ranges
47-1t5 24-00 18-82Limits Including he ;ter cent 73-01 61-84 53-73Median

67Reliability of median.
7 7

EXPLANATION OF TABLE 7.
Columns 1, 1, and refer to thccontinuance of entering etullents for two, three, and four years respec-tively.
The nliabillty measures mean, as In Table 6, that there is less than one chance In ten that themedian obtained from complete knowledge of the group of which these 14 colleges ant a random samplingwould differ from the median given by more than the amount stated.

Using the facts of class permanence and our general knowledge of
the arrangements of American colleges as a guide, we may now draw
conclusions from the more elaborate facts of class plflitritions.

It would unwise to compare individual institutions at all
minutely, because of the Many modifying circumstances of registra2
tion systems, and because of the unreliability due to the small num-
ber of classes. Such a comparison should be made by the adminis-
trative officers of colleges, using for their own college the records of
six or eight classes, which would give an unreliability of from three
toeless thadone. Comparisons with. the medians in Tables 6 andi
would then be extremely significant.
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Though the exact position of any individual college is not deter-
mined by this study, the fact of the great variability among colleges
is. There can be no doubt that the inclusion of a hundred more

(that
would even increase the diversity. There can be no doubt

4 that some colleges are three times as likely as others to keep a student
for four years. This variabilityfound also in the cost per student,
in the number of instructors per hundred students, in the amount of
prescribed course work, in the amount of professional work allowed
to count toward the degree, and in almost every feature of college
workshows how variable is the work done by "the college," and
how utterly unsettled are the ideas of college officers as to what work`
it should do. There can also be no doubt that a part of this varia-
bility is due not to the wealth or intellect of the entering students
but to the attachment the college arouses. The movement of stu-
dents bring.their course from small to large colleges, and the influ-
ence of geographical location with its related conditions, are also
apparent...

The amount of elimination, though not coniparable with that which
occurs in city high schools (it is only one-half as great); is sufficient
to make the prtuAice of making freshman and sophomore courses
introductory rather than general questionable, and to demonstrate
that a college degree is a symptom of a certain degree Of .health,
ambition, wealth, and capacity, as well as of training. Putting till
facts of both populations and permanences together, we may tog
elude that' the median continuance in some college of tlie classes enter-
ing these 34 colleges is, to a second year, 79 per cent; to a third year,
68 per cent ; and to a fourth year, 66 per cent. The medians for all
American colleges with an annual income of $30,000 or over would
probably be lower. The percentages of all students continuing are
probably slightly higher, because students entering die larger col-
leges are more likely to continue in college."

Withdrawal from a college is most frequent in the first year," .and
least frequent by far in the third.' Using the medians of Tables 6
and 7, we find that for 100 students in- an entering class there are a
yeairlater 20 fewer, whereas the decrease from the third to the fourth
year will be perhaps 2; of 100 students entering a college 22 will
leave it after one year, 11 after the secona, and only 5 after the third.
These facts have two practical consequences of some moment. (1)
Elimination by incapacity, indolence, and distaste is surely a chief
cause of the 'first year's loss. This elimination is, I believe, more
useful to the college than the elimination before admission by entrance

a This does not make the percentage; of all students much higher than the median
percentages for classes, because of a skewness in the distribution of continuance by
classes. This can not be shown in detail here.

b Including the interval between the first and the second yetr,
Including the interval between the third and the fourth year.
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examinations. (2) The student within a year of his degree will
almost universally give up a year to get it, and is thus penalized
one year in the colleges where professional work will not count toward
it. He may be given the worth of his time, but it would seem wiser
for such colleges so to 'Cooperate with universities in their neighbor-
hood as to leave the student a free choice between a degree with a
year's professional work to his credit or a degree wit$an additional
year of academic courses. Thus of our list Beloit, Tufts, Wesleyan,
and Haverford ought perhaps to obtain for their students the advan-
tages of certain professional or advanced academic courses in Wis-
consin, Harvard, Yale, and Pennsylvania, respectively.

The feminization of education which is said with much reason to
he in prospect for America is not apparent in these records. The
facts are not adequate, but, so far as they go, they show no marked
difference between the sexes in continuance in college. The class
populations of the 4 colleges for women in our list show medians
differing by only + 2', + 3, and 1 from the medians for 'the other 30.
(See Table 8.) The length of time spent in Vassar in the case of
Vassar. students is almost at the median of the class permanertces for

,the 14 colleges studied, the figures being 74, 64, and 61 for Vassar,
and 78, 67, and .62 for the medians of the 14. .In the case of the
universities of Colorado, Tennessee, and Wisconsin, the proportion
of students remaining lour years was calculated separately for men
and womert. In the two former more men stayed; in the latter,
more women. The differences thus about counterbalance each
and are slight. (See Table 8.) In so far as these three are a random
sampling from colleges in general, we have a right 'to say that the
most likely fact is that about 98 per cent as large a proportion of
women as of men stayed ftivr years, anii that the chances are nine
out of ten that the true ratio is not less than 88 nor more than 106.

TABLE S.

ACLASS POPULATIONS OF COLLEGES FOIL WOMEN.

2 3 I

1

4

1

Vassar 76 /64 67...Wellesley 79 66 67Mahnt llolyoko 91 79 70College for Women (Western Reserve) 84 76 78

Medians .v.,..-r 81.6 71 66.5
Corresponding medians for colleges for men And women 79.6 68 ' 09.6

,i_1.
..., BPERCENTAGES STAYINO FOUR YEARS.

Men. Women. Men-
women.

University of Colorado
University of Tennessee
University of Wisciwnsin

29.2
17.1
47.8

27.8
15.2
617

1.4
1.



.

The pluse of Parts IV and V of my report is to gh'e in conven-
ient form for students of education, now and in the futhre, data con-
cerning the elimination of pupils fro nip School which could otherwise
be collected only with great labor,.eid to give the ethical reader of
Parts I and II a means of working out for himself the answers to the
questions which I discuss there.

The data are of course no more accurate than the census reports
and school reports from which they conic. I venture to remind the
student that in the nature of the case comparisons between the single
cities must. be made with the utmost caution, since the exact ways in
which the individual teachers and census recorders who actually get
the facts do get them must necessarily be unknown, and since the
general methods prescribed vary from city to city, and from year to
year within the same city.

In spite of their inevitable lack of perfect. precision and even approx-.
imate commensurability, the figures are far more enlightening than
anybody's mere opinion. If used properly they will dd much good
and no harm, and, even if used crudely, will do much more good than
harm.

. PART IV. DATA ON ELIMINATION BY GRADES.

( 11. The Original School Grade Populations.

The data which were gathergi by the author *concerning school
grade populations are givenin Table 9..

37
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§ 12. Velutbi2ity of the Data as Representative of the General
Tendencies of the (?dies.

The data for the 23 cities concerning which I have attempted to
cAimate the elimination grade by grade are repeated in Table 10, in
the form of the per cent which the number of pupils in any given
grade is of the number in the first, second, and third grades divided
by 3. The data for the 23 chosen represept the state of affairs in
years clustering closely about 1900.

The per cents, being calculated from only a few, years' records, only
approximately represent the general tendency of each city as distinct
from others. But the approximation is very close, close enough for
all the purposes of this ifi'vestigation. _I have calculated the probable
divergence of the obtained per cents from the true per cents (meaning
by true those which would be obtained, were the influence of chance
differences between one year's records and another's altogether
eliminated) for the sixth grade, eighth grade, Ninth grade (where
there is such), first high school, and fourth high school, for 16 of the
23 cities. The results, which are given in Table 11, show that in
general the chances are even that the divergence will be less than 3
pelf cent of the amount. So far es the number of year's records goes,
ton, we have enough to eliminate chance as the cause of any general
characteristic of the elimination or of any but the very small differ-
ences found between the cities. V

TABLE 10.-School grade populations in terms if per reals of 11+3.

Elementary school grade.
Records used.

1 1 Igh school year.
--

B. 6. 7. 8. 9. 1. 2. 3. 4.

Baltimore. 1808,18011,1902. 63.6 47.4 28. 9 I, 19. 7 13.0 , 7.3 4.4 2.6 1. 7

Boston 1315,1896,1917,11104. 79.8 73.8 e8.7 56.9 46. 2 36. 1 1 20. 1 11.9. 9.2 3. 7

Cambridge 1601, 1902, 1910 85.3 76.1 67.6 '52.0 49. 8 37.1 18. 6 13.1 9.8 R5

Chic
1897,1898,1899,1900 70. 0 72.0 53.7 38.6 27.4 10.8 7.3 4.8 3. 7

Cleveland 1898, 1901.1903..... 82.1 65.2 52.1 37.0 26 5 14.8 9.5 6.4 5.2
Denver 1896 1896,1807,1901, 93.0 78.9 69.3 49.4 °I 31.6

1963.6
Jersey Ctty. 1897, 1898,1809, 1003 el 6 53.7 39.0 26. 4 18 6 6.3 3.7 2.0 T.6
Kansas Clty, o. 1900,1901,1902.... 76. 7 57.7 47.2 37.1 29.5 10 2 13.5 11.7
Los Angeles 1808, 1909,1600, 1901 780 77.0 10.0 44.0 33,0 24.2 12.8 6.6 3.9
Malden
Minneapolis
Newport

898,1899.1902
898,1899,1903

1896,1901,1903

72.8
67.1
89 2

53.3
8114

63.8 47.6
38.0 304
61.9 46.3

448 37
V.2
421 33.0

26.
17.2
79.

18.0
11.3
11.2

10.7 8.4
8.0 5.5
8.8 5.7

Newark 1897, 1808,1900, 1902 67 60,6 36.1 212 1Z9 13. 6.9 4.4 2.8
New Haven 1900. 1901 85. 74.6 Kt 6 M13.0 33.0 21.9 14.2 11.7 7.1
New York
Paterson

1995, 1906, 1903 c .
1900,1901

81.8
83.3

67.3
5

48.9
49.6

313
30.4

26. a,r IQ 63 4.7 3.3
Bt. Louis (white) .. 1898,1900,1901 95.5 86.7 24.8 7.2 12.2 43.8 43.5 42.8
P.Pringilnid
TIVE.0/1,

1900. 1901,1M. 1903
1897,1800.19021

63.6
63.8

73.
51.6

614
41.0

52.6
31.1

41.0
23.2

29.2 n.4
13.4

115
6.7

11.4
7.2

7.8
6.1

Washln.gton
(white). --. 1900,1901,1602 83.0 71.0 57.0 47.0 410

Waterbury 1898,1808,1809,1900, lit 0 78.0 63.0 48.0 36. 0 23 .8 16. 7 9.4 4 6
1902.

Wilmington 1805, 1800,1897,1908, 857 718 00. 2 . 48.7 33.2 26.8 10.0 7.6
16104.

Worcester 1807,1901,1902 96. 4 90.4 89.1 67.4 MI 53.0 385 27.6 IX 2 22.9

The records for 1806, 1107/ together are given the same weight ai the record fee 1104.
The records for 1896, 1 1P7, and 1001 together are given the same weight as the record ter 1903.
The 19C4 record counted se of twice the weight of the 1808 and 1804 records together.
I am doubtful of thaw three records, but am unable to find any error In them.
The records tor UK UK MP, and UN togethee are glue she same weight u the mad tot 1004.
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TABLE 11.- Median deviations of the obtained per tents on --±1 31-2-4-4 front the ." trues" per

cents in the case of certain grades in 16 cities.

The entries are all somewhat too large, they are necessarily calcilated from the'Eariation In the
per cents on 1+2'4 of single year The obtained results of Table To. however. are calculated from
the per cents of the sums of the dIfiemnt year's grade populations to the puma of the (1+2+3)s
divided by 3. and so give less scope to chance ]

Elementary

6.

school I High school
grade. year.

I
8. '1 9. 1.

--
1

'Baltimore
Boston

.,
2. 0

. 0. 0 a5
.1

'
0.4

02: 0.04
.5 .2Cambridge

1 . 4 .S .ti .25
Chicago a. .3 .3 .4 .25Cleveland

II Ienver 1.3 1.7
Jersey City .5 .3 i .3 1 .08KallSal. CI I y, Mo
Los Angeles 1. 4 . I .6 .06
Malden . 3 1.4 1.6 I 1.7 .4
Minneapolis
Newark .21New Haven..
Newport :.3 1.9 1.3 .17New York
Paterson.
M. Louis (white) . 1.8 .9 'I .7 .17Springfield ; 1. 8 1. I .9 1.3 .25Trenton

I

Wkshington (white) .5 .5
Waterbury i 1.7 1.1 I. 4 .74Wilmington I 1.0 .6 .3Worcester 2. I 1.9 1.5

§ 13. The Process of Estimating Actual Elimination from the Facts
of Grade Population.

To estimate from the data of Tables 9 and 10 the proportion of
pupils enteriing schdol and living sufficiently long who continue to
any given grade is a task of much intricacy. To do it with the ade-
cidacy and precision one would desire is, as has been said, impossible.
My own estimates for 23 cities have been given in Table 1 (p. 15).
These estimates involve the use of the facts of the school' grade
populations given in Table 9 corrected, (1) by data concerning the
death rate during the school age; (2) by data concerning the groevth
of the cities; (3) by data concerning the school grade populations
of successive years (that is, by the comparison of, say, the second
grade population of .1898 with the third grade population of 1899,
the fourth giade population of 1900, etc.); (4) by data concerning
the relation between the first, second, and third grade populations
and the number entering school in a year; and (5) by data concern-
ing the intermigration of city and country children of school age.
It would be uWrofitable to anyone except the critical student of
statistical protleins for me to rehearse the details of this tedious
process of corrections. I therefore give only the essentials.

The data concerning (1) the death rate, and (5) the gross result
of it plus the migration of young people to and from cities, are given
on page 65.
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''T
Data concerning the growth of the cities can be obtained to some

extent by comparing the census of 1890 with the census of 1900. The
increase of the 5 to 10 year olds of 1900 over the 5 to 10 year olds
of 1890, for instance, is significant. Possibly useful data are the
increases of the first, second, and third grade populations of the later
years of Table 9 over the similar populations of the' earlier years.
These increases are caused not only by the growth of population.
but also by any changes-in the proportion of children who are sent
to the public schools, and by any 'change in the degree to which
grades 1, 2, and 3 require a longer time for completion than other
grades.

Table 12 gives such data for the 23 cities.
The directly observed relations between the population of a given

grade in a-gi_ven year and the population of the next higher grade. in
the following year have been worked out in great detail for all of

41the

23 cities. Samples of the treatment (Springfield and Omaha)
are shown in Table 13. If all other information were discarded and
the problem was taken to be simply to trace one grade poulation
through on the hypothesis that everyone moved ahead a grade a
year and that no one moved out of or into the city, and that conse-
quently the seventh grade of 1902 equaled the second grade of 189r,
minus those who were eliminated up till 1902, and so on, the per
cent thus obtained would be the final result. Such per cents have
been given much weight in correcting the results from contempo-
raneous grade populations.

TABLE 12.-Annual rate of increase of population for certain cities. a

Annual ratio
of Increase of
5 to 0 yeas.

olds,

0.0125
.0318
. 0342

Annual ratio!
of increase of
10 to 14 year

olds,
,

0.0178
.017
.0196

Annual ratio
'''''"""`"'"'rades ,and 3 fa1 2&

early to late
records.

0. 0025
.013
.012

Baltimore I

Boston
Cambridge

'1°14° ndClevelandC
.0569
.044

.064

.037
. 02
C4

Denver .052 .059 .03
Jersey City .035 .018 .03
Kansas City, Ho .022 .0285 . 028
Los Angeles .103 .092 .

Malden
MinnNewport polisea . 0383 .0518 .04

C4f
Newark .0345 .027 .04
New Haven .0395 .0266 .03
New York .038 .032 .04
Paterson .0367 .0214 .025
St. Louis (white) .024 .023 .00
Springfield, Mass .063 .0327 .016
rrenton
Washington (white)

.030

.0107
.0252
.000

.02

.al
Waterry .069 .06 .07

Wilihlbu no
.0302 .0V-5 .018

Worcester .0477 .0318 .014

'The annual ratios of Increase In this table are approximate, being the ratios of Increase for the given
pasted of years divided bythe number of years in the period.
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TABLE 13.-Samples of the data giving the directly observed relationships between the
population of given grades and the population of the next higher grade a year later, a
.grade two steps higher two years later, and the like. .

(Each number In the first column shows the given grade. The numbers to the right show the percept.
which higher grades taken in appropriate later years are of the given grade. forexample, the sixth
tine in the cane of Springfield should mad: "For 1,000 pupils lo the fourth grade In a given year
there were in the fifth grade a year later, 987; In the sixth grade, two years later, 858; In the seventh
grade, three years later, 793."]

S PRI 1,1 OF 1 ELD, MASS.'

Grade.
Elementary school grade. High school year.

l 4- 2 . 3

I 4.

80.0

5. .,

78. 8

6.

72.4

7. 8. 9. 1. 2. 3. 4.

1

3
161 102.0 78.3

97.1
Fourth. 76' 5 I

Do 984 1 903
9167. 85.A' 79.3

I)' 112.3 gl. 4 72.0 57.6
Fifth 91..7 165.0 70.0 52.9
Sixth 85.9 73.9 52.5 49.0 ;
Seventh 88. 3 67.0 62.8 ! 54.0
Eighth.... 81.6 59.2 j 56.2 44.7
Ninth 7165' 50.3 45.3 31.9
High school year,

First 72.3 54.0 45. 1
SIV011,1 81.0 51.0
Third 73.3

rm. le.

OMAHA, NEBR.

grade.Elementary school High school year

4. 5. 6 7. 1 8 2. 3.

14-2 +3
73. 5. 65.7 15.0

3
Do... 62.1
DA 77.4

Feurt h
86.0 33. 4

11n 50 0 . ........
Fifth 4.5 3 39.8

Du. 99.4 1K5
Sixth 49.0 24.0

23.1
*went li 39. 6 I 19...1

tin . I 155.8
Eighth I......... 20.1 15.2

The hardest correction to make intelligently is that for the ine-
quality of the different grades in length. Some systems apparently
keep pupils nearly twice as long in the first grade as in the third.
(It would of course be absurd to suppose that the great drop in
grade populations from grade 1 to grade 2 is due to actual elimina-
tion from school.) The number of pupils entering school is in many
-cases less than the number in the first grade, and oven less than
one-third of the number in grikdes 1, 2, and 3.

Moreover, we have no assurance that the later grades are equal
in respect to the prop'ortjon of pupils who take more than a year
to complete them, though the differences are here probably small,
and may be neglected for the purposes of this study. The main
difficulty is in inferring from the number in grades 1, 2, and 3 the
number beginning school in the course of a year.

My correction for this. is arbitrary, I have simply made the esti-
. mate of the number of pupilti .heginning school /or any city which
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seemed most likely in view of the comparative sizes of the popula-
tions of grades 1, 2., 3, 4, and 5, and of whatever other relevant
information I poisessed concerning the city.

Fqr instance, inB altimore, where the grade populations are as follows:
Population. Population.

First eV re 54, 097 Fourth grade 25, 373
Second grade. 35,328 Fifth grade 13,921
Third grade 29, 284

2and the 1 +
3

+ 3
figures 39,570, I have, in view of the other known

facts about the city, taken the population of grade 2 as a measure
of the number of pupils beginning school. In Denver, New Haven,

1 +2St. Louis, Waterbury, and Worcester, I have judged that,the
3-

figunerwas a correct representation of the number of pupils begin-
ning school annually. In Trenton, where the first grade population
is over twice the second in size, but the third practically equal to
the second (the populations being respectively 7,361, 3,348, 3,329,
and 2,985) I have taken a figure about 3 per cent larger than the
second grade population as the, correct representative of tlib number
of pupils beginning school.

There is no doubt that in all this process of correction some injus-
tice of considerable amount may have been done to one or two cities.
It would be risky to use the small differences between, say, Minne-
apolis and Trenton (see Table 1, page 15) as proof that either city
was better in holding pupils, because the differences are small, and
because for these two cities the corrections for the five factors were
among the largest in influence and the most insecure. In general,
however; the emphasis of the various corrections is, I am confident,
free from any serious error. The general degree of retention will
not, I should say, vary more than 5 or 6 per cent from the amount
stated. The average of the three or' four highest and the average
of the three or four lowest cities would maintain very nearly the
same relation if the data were perfect individual histories of chil-
dren instead of the complex we have been treating. Better data,
less dependent on subjective opinion, would alter the exact amount
of some of the quantitative estimates of Part I, but they would.
hardly alter any of the general statements made there.

I have worked over in a similar lout less elaborate manner the
data for cities given in the-1904 Report Of the United States Corn-
missioner of Education (p. 1312), and get as the estimated number
of 100 entering pupils who remain to each grade the following:

Median retention. Medlan retention.
Fourth grade 90 First high school year 29.5
Fifth grade 82 Second high school year 17
Sixth grade 73 Third high school year 12
Boveuthgrade Fourth high school yeskr... ...... .7.55
IM giseneak pads- '41
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Making use of (1) the results just stated, and also of (2) certain
results obtained by calculating the relations of grade populations
given in the 1898 Report of the United States Commissioner of
Education to the populations for appropriately higher grades given
in the 1904 Report, and also (3) of the results for 46 high schools
studied separately, in connection with the results from the elabo-
rate study of 23 cities, we may take as the most-probable .general
tendency to retention the following figures:

Retention. Retention.
urbtli gntdc 90 First high school year 27

grade 81 Second high school year 17
ixth grade 68 Third high school year 12

Seventh grade 54 Fourth high school year 8-
Last grammar grade 40

How clearlylhey approximate to the true result for the cities of which
those studies mad? a random sampling I can not state absolutely,
but their median divergence from the true figures can hardly be over
3 per cent of the given amounts for grades 4 and 5, over 5 per cent
of the given amounts for grades 6 and 7, or over 10 per cent of the
given amounts for the remaining grades.

§I4. Additional Data.

Since the main body of facts was collected and elaborated, I have
been able to secure suitable information concerning ten more large
cities and ,'two suburban communities. I estimate that, for these
cities, of a hundred pupils entering school and living till 18 years of
age the number remaining to any given grade is as stated in the table
below. It has not been possible to work these estimates out with
as complete precautions as in the case of those in the main body of
this report, but they are probably accurate within from 2 to 8 per cent.

Zulu; 14. -Per cent of entering pupils who remain to a given grade.

I 4.

Buffalo, N. Y 100
Chelsea, Mass 99
Cincinnati, Ohio 85
Dayton, Ohio 96
Medford, Mass ISO
Milwaukee, Wle 86
New Means, La 90
Philadelphia, Pas 71
Portland, Me 96
Salt Lake City, Utah
Springfield, Ohio
Syracuse, N. Y 93

Elementary school grade. I High school year.

5. 6. 7

65
68
38
33
83
48
31

26
60
53
60,
53 ,

8.

52
50 i
25
38.I
69 ;
31
20 '
18'
47 I

44
461
43 1

9.

40

so

40

I.

28 .
14 I

42
14,

li 1

22
30 1

I

34

I

2.

18 1
8

28 1
8i
7 .

r4,
I

19'

I

3. 4.

78
84
55
66
89
02
13
38
71
68 '
76.
66 ,

13
6

93
7

3
16
9

11

10
11
8
9'

18

2.5
12
7
9

a This is an estimate for pupils entering In 1895. The elimination of pupils has been growing less
severe In :went years.

For the convenience of students of the general subject I add here
(Table 15) the data of the 1904 Report of the United States Com-

111111.141.11111111111011eimimewilwel.amswe

a



48 THE ELIMINATION OF PUPILS FROM SCHOOL.

missioner of Education put in °the form of percentages on the first
and second and third grade populations divided by 3, and the data
given in the 1898 Report (Table 16):

TABLE 15.School grade populations of 1903 or 1904 in percentages of 1+2+3.
3

ICalindated from page 1312 of the 1964 Report of the United States Clmmiasloner of Education.)

Elementary school grade.

4. 5. 6. i 7. 8. 9.

Aurora
Baltimore
Beloit
Beverly
Boston
Brockton
Cam bridge
Camden
Cheater
Chicago /
Chicopee
Cincinnati
Cleveland
Clinton
Columbia
Columbus, Ohio
Davenport
Denver
Erie
Haverhill
Houston
Jersey Mi...,
Johnstown
KADASA City Kane.
Kansas City, Mo.

,Lacrosse
Ube Angeles...
Lynn
Madison
Maiden
Minneapolis
Newark
Newport
Newton
New York
Ogden
Omaha
Pawtucket
Philadelphia
Portland, Oreg
Quincy ..
Racine
Reading, Pa
Richmond
St. Louis
Salem
Salt Lake
SornervAle
Spokane
Springfield, Mass,
Washington
Waterb
Wheeling

ury

Williamsport
Wilmington
Worcester
York

es
67

95
81
90
87
70
75
71
77
77
66
145
72
84
8

Fri1

75
108
75
66
92

78
87
83

82

67
79
72
93
06
36

106
106
76
e0

102
79
84

92
84
82
83
oo

76
97
R2
so
67
92
94
84

Si
61
76
84
75
86
76
44
74
66
es
64
69
78
61
77
77
79
64;
94
60
67
89;
61
59 !
Si,
77
82
70
67!
64i
54
87
90
72
83;
93 !
66 1
54
91
76 .

8879

75
00
73
81
84
66
74
74
78 !
as
71 1

85
83
63

56
24
58
73
58
73
59
19
41
36
49
38

44
32
50
58
64
16
73
34
29
57
49
38
36
50
es
e2

41
26
50
70
37
66
67
33
21
67
71

71
15'
M
66 39
48 : 37
no ; 42'
50 1 : 35 1 29
11 I 4
26 19
29 i 11
30 16 I 18
26 I IS
28 I

33
18

42
27 25

38 38 ' 33
44 1 29
tion

II igh school year.

I. 2. 3. 4.

40 2x
10
38 23
37 29
25 15

57 50 29

21
441 24 '14
35 ! I 26

29

4
13
ti

10

10
13
11

21
14

2.1

4 3
19 17
17
11 5

15 ,

3
ti 4
4 4
7 4
5 :

fi7 ,

13 1 10
ti

16 10
10 5

334

23'

158 1 35
25

1

1 10 6 ! 4

51 1 49 37 . 32 21
44 1 38 33 21 : 15 9
31 23 14 ; 11 7
IV
43 40 351 19 9
69 55 411 38

30 1 24
28
42 ' 21 12 8 1 9
54 ' 43 13 10 : i4
28 22
16
42 36

I 63 M 26 12 10
35 / 35 21 I I 11 r 5
37 23
Q 38 17 10 :

228 18 12 5 I 4 :

63 39 39 30 28 : 14 17
51 42 18 10 6 5
70 59 43 28 23 : 17 16
36 17 . 31 12

1 10 6
es 46 34 31 24 1 15 8
48 41 25 I 14I 7 5
52 31 23 17 I II : 5 I 7
30 20 11 I 1 4 '3
54 38 30 25 I 17 I 7 6
53 35 31 9 1 8

so
31 24

31 ! '' 21
8

16
! 716
1

11
1461 60

23 17, 16
12 9 II
3 '2

10 5 'I'. IP
14 6 3
18 13 10
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PART V. ELIMINATION BY AGE.

§ 15. The Original. Data of Age Populations.

Table 17 gives such data as r have been able to gather concerning
the number, of pupils of each year-age in the public schools' of 25
cities.

Table 18 gives the facts of Table 17 for ages of 10 and over in per-
centages on the number of 7, 8, and 9 year olds divided by 3, which
is practically the same as the number of 8-year-olds, a sifigle set of
such percentages being calculated from all the records together fox
any city. 1

50
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TABLE 18.--- showing for f5 cities the per Crag which the 10-year-olds, 11-year-olds, etc.,
in school, are of till number of 8-year-olds, approrimately, by Firing the per cents which
they are of the turh of the 7, 8, and 9 year olds dirided by 3.

[Calculated from the data of Table 17.]

Years reported.
10.

Baltimore .. ..... ..! 1891, 1898 1901 .. 104 0
Boston ' 1894, 189e, 1897 99.6 I

1903.
Cleveland... ..... 1895, 1896, 1197 93.3

ISM, 1900,1901, 1

Chicago 1908, 1101 I 90.4 1

1902. 1904. 1

rolumbue, Ohlo....., 1899, 1W2 ! 983 '
Dayton 1900. 1901 I 97.2 I
Denver.1... ..... .. 1827, 1898, 1899, I 987 !

1900, 1901.
,,... Fitchburg.. 1901 . 844

Grand Rapids ..'... 1899. 1901, 1903, 102.0
1 1904. I ,

Jersey City. .... 1 1897, 1898, 1899 .. I 97.0
Johnstown 'II 1903 107.0
Kansas City, Kane.' 1900, 1901 106 4
Kann' Dty, Mo... 1900, 1901. 102 1
Little Rock . 1895, 1896 101.6
Los Angeles ..' 1899, 1900, 1901 .. 101.4 '

Louisrlile... ... 1926. 1898 93.6
II inneapolie. ..... .. 1898, 1900, 1902, 1 98.8

' 1904
Newark._ ..... .. 1901, 1902, 1903 I 94 0
New Orleans i Mi. 1902 99.3 !
Omaha 1808 1889 89.8'
Springfield, Mass . .. 1899.. 1903, 1901, ' 91.0 !

1902, 1903..
1 1891, 1892 11.5

St. Paul. 1893 87.4
St. Joseph

Toledo 1894, 1899 86.3
Troy i 1891, 1805, 1896.. 12.0

Medians - 987
i

. Approximate.

f 16. The Reliability of Age Data from a Few Years as Representative
of the General Tendencies of Cities.

The general tendency of a city as shown in a long series of years is
of course only approximately represented by the figures of Table ls,
calculated from only a few years' statistics.

The closeness of the approximation can be calculated by well known
formulie based on the theory of probability. 4 have to. this end

calculated the percentages of 10, 11, 12, etc., year olds'
7+8+9

cat 3-

year olds for each year's record from Springfield (five years), Minne-
apolis (four years), Cleveland (eight years), and Dayton (two years),
and from these individual year percentages have calculated the prob-
able closeness of the approximation for a record from one year only,
for a record from two years, etc. The chances are even that the results
obtained for 10-year-olds will not diverge from the true per cents by
more than-

1.7 per cent of the per cent obtained, one year's records being used.
1.2 per cent of the per cent obtained, two years' records being used.
1.0 per cent of the pet cent obtained,ihree yews' records being used.
.8 per cent of the per cent obtained, tour years' records being used.
.8 per cent of the per cent obtained, Aye years' records being used.

11. 12. 13.

Age.

14. 15.

.11

16. 17. 18. 19.

96.4 91.3 73.3. 50.9 31.6 16.1 8.0 ; '3 8 1 0
93.4 93.6 88.8 72.4 50.3 31.6 17 5 i 9. 1 03. 3

E 2. 3 8 3 . 4 73. 4 54.0 129.3 16. 4 10 1

p
83.5 79.8 67.9 65 3 31.4 19.7
885 91.7 86.1 73.1 51.2; 350 21.4 10.4 3. 9
91.2 118 9 85.3 64 7 39. 4 j 25 2 17.6 11.8 8. 1

91.8 90.4 81.8 73.8 58.9 ; 44.1 28.9 18.2 AO

86.7 84 4 93.1 51.5 42.6 29.2 14.6 6.2 1.0
95.6 94 2 93.2, 85.3 71.9 42.7 21.5 14.6 3

90.0 *1 76.2 650 33.5 13.0 4.5 2.1 0 8
99.7 886 889,02.81 40.3 19.1 9.2 6.3 2 3

101.5 99.1 88 4 74.9 54.8 38.4 25.5 12.8 4

92.4. 91.1 83.5 71.0 57.0 38. 3 24.1 13.6 5 3
100.0 95.4 86.3 77.3 57.5 36.7 16.6 8.2 23
91.9 89.8 77.7 : 67.9 149. 1-1 31.8 19.2 10.1 I 8.9
80.9 85.3 74 1 53. 6 1 421 1 19.3 12.7 6.9 2.8
91.8 91.0 81.8 70.0 50.6 ' 39.5 19.8 11.3 5.0

83.8 * 4* 4 7 9 3 . 75 9 . 7 35. 73 6 . 7 ! 1 - 7 1 0 . 410. 4 & 2 2.8 1. 6
883 84.0 70.0:051.3 .2

,

.13.4 .8.2 .3.4 02.3
79.7 81.8 74.7 59 2 . 42.8 27.2 14.7 6.6 i 2. 8
8&9 87.0 880 76.3 585 39.0 24.1 14.5 6.9

92.5 87.1 72.3 56. 4.41 8 ......
73.7 74.2

1
61.9. 54.3 ; 8 ! 26. 2 10.3 7.7 3. 4

74. 6 76.3- 67.6 58.8 37.6 21. 5 10.8 4.1 1.7
92. 6 100.0 79.0 63.9 35. 7 120. 1 12.6 7.6 4. 8

91.2188.9 79.0 , 63.9 42.6; 26.7 1&O 7.8 3. 4



For otherkges
a given constant;
number of years'
age is as follows:
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the corresponding figures are obtained by dividing
computed for each age, by the square root of the
records used. The value of the constant for each

Value of
constant.

Value of
constant.

11-year-olds 1. 9 15-year-olds 4.8
12-year-olds 2. 6 , 16-year-olds 5.3
13-year-olds 3. 5 17-year-olds 5.7
14-year-olds 4. 1

To get the figures such that the chances are 99 tel against greater
divergence, multiply the figures for even chances by 3f.

For -example, the obtained result from Denver for 16-year-olds is
44.1, calculated from five years' records. The chances are even that
the true per cent for Denver 16-year-olds will not diverge from 44.1

by more than
Vs

5.3
per cent of 44.1, or 1.1. That is, the chances are

even that the true per cent will lie between 43 and 45.2.
The chances are even that the medians calculated from these 25

cities will not diverge from the medians of the entire group of cities
from which these are a random sampling by more than the. following
per cents for the different ages:

Per cent. Per cent.
10-year-olds 0 85 15year-olds 1.8
11-year-olds . 9 16-year-olds 1.8
12 -year -olds . 75 17-year-olds 1. 1
13-year-olds 1.35 18-year-olds 55
14-year-olds. 1.8 19-year-olds . 3

I 17. The Process of Estimating Actual Elimination from the Facts of
School Age-Populations.

The figures of Tables 17 and 18 obtained from the contempora-
neous agippopulations need to be viewed in the light of the fact that
in these cities the number of children 10 or 11 or 12 etc. years old is
not the same as the number of 8-year-olds. Just what the ratios are
in each city is not known, nor are the ratios for the cities as a group
known more than approximately. An accurate census by year ages
is needed for this. By the natural birth-rate minus death-rate increase
there are in the entire country, for every 1,324 from, 5 to 9, 1,175 from
10 to '14, and- 1,057 from 15 to 19 (Abstract of 12th Census, p. 12);
that is, 88.7 and. 79.8 per cent, respectively. In the cities as a group
this condition holds approximately for the 10 to 14 group, but not at
all for the 15 to 19 group, the1890 and the 1900 censuses giving for the
corresponding per cents approximately 91 and 96. (See Table 19.)-

_ These differences are due to a very slight degree probably to difference&
between the urban and the general birth rate, and to a large degree to
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the fact that inter-migration of city and country children gives the
cities more boys and girls from 10 to 14, and many more from 15 to 19,
than it removes. Individual cities vary very widely from the general
tendency of the group, some cities having as many children 10 to 14
as 5 to 9, and others only 80 per cent as many. The variation in the
ratio which the number at 15 to 19 bears to the number 5 to 9 is still
more variable. I shall not in general try to estimate the number of
children at each year age in each city, but shall do so only for each age
group as a whole.

Table 19 gives the per cent which the 10 to 14 year olds are of the
5 to 9 year olds in each of these same cities by the census of 1900, and
also of 1890, and the per cent which the 15 to 19 year olds are of the
5 to 9 year olds, by the census of 1890. The per cents are calculated
from data in Table 83 of the Abstract of the Twelfth Census, 1900,
pages 109-111.

TABLE 19.-Per cents which the general populations 10 to 14 years,old and 15 to 19 years
old were of the population 5 to 9 years old in 1890 in certain cities,. also the per cents
which the population 10 to 14 years old Were of the 3 to 9 years old in 1900.

1890. 1900.

10-14
3-9

1)90.

15-11)

5-9

1900.

10-14
5-9

10-14

5-9
15-19
5-9

10-14
5-9

Baltimore. Md 91.5 96.0 95.7 New Haven, Conn 95.9 b 109.0 87 7
BostOn, Mass 99.1 108. 6 86. 5 New Orleans, La ... 97.3 95.9 94. 1
Cambridge, Mass 985 .112.8 87.9 New York, N. Y .. 93.3 106.0 85.0
Cleveland, Ohio 91.1 89. 5 86. 4 Omaha, Nebr.. ...... ... 77.9 86',.7 60.8
Chicago, Ill 83.9 80.2 85.6 Paterson, N. J . ...... ... 97.0 97.8 86 1
Columbus, Ohio 100.1 109. 2 98.0 Somerville, Mass .. . ... . 91.9 95.3 83. 7
Dayton, Ohio 93.6 100.0 Springfield, Mass 94.22 198.9 86.0
Denver, Colo I 84.5 97. 4 &SA St. Joseph, Mo 98.6 106. 2 85.6
Fitchburg, Mass .. . .. . ... 87.0 St.. Louis, Mo ., 94.3 99.3 93.8....
Grand Rapids, i d ice -96.6. 41. I 89.1 St. Paul, Minn 80.0 87.8 85 7
Jersey City, N. J 96.5 98.6 843 Toledo. Obi° 80. 1 KS. 2 KS. 6
Johnstown, Pa 80. 4 Trenton, N. J 93.3 96.9 fral 3
Kansas City. Kane 83.3 84.3 87. 1 Troy, N. Y 102.7 113.9 100.0
Kansas City. Mo 90.4 106.0 96.5 Washington, D. C 106.0 113.0 05 8
Little Rock, Ark 97.4 101.0 95.4 Watorhury. Conn ....... 90. 1 105.0 85.0
Los Angeles. Cal 99.7 95.2 94.0 Wilmington. Del ... 90. 3 101.5 92.3
Louisville, Ky 102.5 110.8 96. 1 Worcester. Mass ...... . 95.0 103, 7 84.9
Maiden, Maio Kt 6
Mlnnespolls7M inn 78.9 90.3 86. 6 Medians 94 99 88
Newark. N. J 90.7 93. 4 85.4

a This 112.8 should probably be reduced to, say, 104 because of the special Influence of 'Jenard College.
b This 100 should probably be reduced to, say, 100 because of the special influence of Yak. College.

. We may fairly take the .percentages which the numbers of inhabi-
tants of each age from 10 on are to the number of 7, 8, and 9 year olds
divides by 3 as:

Percentage. l'ercentage.
10 years old 96 15 years old 90
11 year's old 94 16 years old 92
12 years old 92 17 years old 98
13 years old 90 18 years old 102
14 years old 89

We might then, to get for the group the per cent of the children of
esch age that are in school, divide through the figures representing
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the central tendency of cities in order by 0.96, 0.94, 0.92, eta., that is
divide the 98.7 of Table 2 by 0,96, the 91.2 by 0.94, the 88.9 by 0.92,
and so on. The figures thus obtained would not, however, be truly
significant for the years from 14 on, for the reason- that among the
15 to 19 year olds migrating to the city, very many have already
been eliminated from school in the country and come to the city
specifically to work. We should have in our result a measure not only
of the elimination in cities, but of the elimination in cities plus the
nature of the selection by cities from other localities. On the other
hand, to take ratios based exclusively on the birth rate minus death
rate increase, whereby the 15 to 19 year olds are only 79.8 per cent of
the 5 to 9 year olds, would be unfair, for the reason that many families
move to the city so. that older children can have the advantage of the
high school, and some of the pupils counted in the city schesorpopula-
tions, especially in the late years, come in daily from the surrounding
country. Though the great majority of the 15 to 19 increase by
immigration come to the cities to work, a small number come specif-
ically to go to school.

On the whole, in order to compare the numbers actually in school
With the numbers that woulde if every child in the cities who is in
school at 8 years of age, kept on in school till he was 19 (except for
death), and if no one moved away from or moved into the cities, we
may fairly balance the results of death and of immigration on the
school age population records after 14, and regard the per cents with
which the 98.7, 91.2, 88.9, etc., should be compared as folio

School ezpectation if no elimination

10 years old
Percentage. Percentage.

15 years old 90
11 plus old 94 16 years old 90
12 years old. 92 17 years old 90
13 years old. 90 18 years old
14 years old. 90

The percentages retained then rise from 98.7, 91.2, 88.9, etc., and
become

7+8+9Percentage of 3 retained.

Percentage. Percentage.
10 years old.. 103.0 15 years old 47.0
11 years old 97.0 18 years old 30.0
12 years old 97.0 17 years old 5
13 years old 88.0 18 years old .6
14 yorrs old 70.0

The absurdity of the 103 per cent is probably due to the tendency
of the children to state their age as 10 if it is 9 or 11, more often
than to state it as 9 if it is .8 or 10, or as 11 if it is 10 or 12, and per-
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hays to the lath entry to the public schools of a few children. We

may properly correct for this, making the percentage of 7 +8+ 9
3

retained as follows:

Corrected percentage of 7+8+9 retained"

Percentage. Percentage.
10 years old 100.0 15 years old 47.0
11 years old 98.0 16 years old '30 0
12 years old 97.0 17 years old 16.5
13 years old 88.0 18 years old 8.6
14 years old 70.0

These figures represent then as good an approximation to the reten-
tion of children in city public schools, such as those listed, as I can get
from the data at hand without elaborate hypotheses for correction.
It is certainly not far from the truth to say that of pupils entering
these city schools one-tenth leave before 13 years of age, one-fourth
before 14, one-half before 15, two-thirds before 16, and five-sixths
before 17.

The reader will understand that these figures for cities are much
too high for the country at large. Even in Connecticut, a State
fortunate in its means of education, the corresponding figures a are

Percentage. Pomentage.
10 years old 99.5 15 years old 32.0
11 years old 94.0 16 years old 19.0
12 years old 94.0 17 yore old 11.0
13 years old 91.0 18 years old 6.0
14 years old 57.0

I 18. The Variability Among Cities with Respect to Elimination by Age.

The student who is desirous of a strict account of the variability
of cities in respect to elimination by age may, by 7.sing the data of
Tables 17-19 and such other data as he may secure from city, reports,
correct each city's school population statistics separately and then
compare them. I shall -do this only for three high and three low
ranking cities and without attempt at perfect precision.

The age population percentages for Cleveland,b Jersey City, and
Newark schools, as given in Table 18, are

From the 1903 report of the State Board of Education, pp. 184-185, reduced to
per cents of the number of 8-year-olds and corrected by the population statistics of the
census of 1900.

VBaltimore makes a lower record than Cleveland, but as this may be due in large
measure to the colored population it seemed better not to include it.-
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City.

Cleveland
Jersey. City
Newark

Age.

10. 11. 12. 13. 14. 15. 16. 17. 18.

Per a. Per d. Per d. Per d. Per d. Per d. Per a. Per d. Per d.93 3 82.3 83 4 73 4 54.0 29.3 16.4 10. 197.0 91.0 89.0 76.2 55.0 33 7 13.0 4.5 2.194.0 83.8 80.4 60.7 35.7 18.7 10.4 6.2 2.8
Average a 94 8 83 7 84.3 60.8 48.2 27.2 13 3 1 6.6 40Median 94.0 838 83 4 73 4 54. 0 29.3 13.0 1 6.2 28

°Approximate.

While those for Denver, Grand Rapids, and Springfield

City.

Denver.
Grand Rapids
Springfield

Average
Median

10. I 11.

98.7
102.0
91.0

97. 2
98.7

91.8
96.6
88.9

12. 13.

Age,

14. 16.

90. 4
94. 2
87.0

81.8 73.8 59.9
912 85.3 71.9
840 76.3 586

16. 17. 18.

44. 1
42. 7

0

28.9
21.5
24.1

18.0
18.0
13.6

92.1
91.8

90.6
90. 4

86.7 78.5 63.4 41.9
85.0 76.3 59.9 42.7

24.8
14.1

16.4
14.6

The question is as to how far these extreme individual differences
are due to differences in the rate of growth of the cities, and how far
they are due to real differences in the educational character of the
cities.

The percentages which the number 10 to 14 and the number-15 to
19 are to the number 5 to 9 for those cities are:

City.
Age.

City.
Age.

10-14. 11 15-19. 10-14. 15-19.

Clove land

.1

86.5 89.0 Denver flg. 4 88.0Jersey City 84 2 83.0 Grand Rapids 90.0Newark 85. 4 86.0 Springfield I I Al 0
A verage 86. 4 1 86.0 Average I 87.9 89.3Median ft/ 4 . 86.0 Median 68 .4 90.0

It thus appears that the superiority of the record by age popula-
tions of the second group of cities is in a slight degree due to the fact
that they have more children 10 to 18 to draw from, approximately
4 per cent more. If the age populations of the former group are
multiplied each by 1.04, this disacKintage is removed. The differ-
ence thus made is very slight.

It is also true that Newark and Cleveland have flourishing private
schools, which take from the public schools more old pupils than they
return in exchange, and which eliminate a very small percentage of
their pupils compared with the public school per.cente. Springfield,
Grand Rapids, and Denver do not have private schools of anywhere
nearly so great influence on school attendance. Moreover, these
latter cities probably gain more from the registration of out-of-town
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pupils in the high schools than do Jersey City and Newark. A
liberal allowance for all these influences and others except the nature
of the pupils and of the school systems themselves will be made by
multiplying the figures for the former group by

Multi-
plier.

10 yeate old 1.04
11 years old 1.04
12 years old 1.05
13 years old 1.05
14 years old 1.06

Multi-
plier.

15 years old 1.08
16 years old 1. 10
17 years old 1. 18
IS years old I. 20

We have then the following:

Aver . Median.--. .Age.
Cleve- I Denver, Cleve- Denver,

hind, etc.ctn. lend, etc." etc.

is years 99 97 08 99
,11 years

I 89 4r2 87 92
12 years 89 01 88 90
13 years 73 II; 77 85
14 years 51 79 57 76
lb years

S

29 02 32 ' 00
lb years 14. 5 42. 0 I 14. 3 ! it2. 7

rs17 yea 7. 8 24.8 ii. 1 ! 24. 1
18 years 4.8 15.4 14 It 0

I

The cities in the second list, after this allowance, still keep one and
a half times as many- to the age of 14, twice as many to 15, three times
as many to 16, and three and a half times as many to 17 and 18.
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