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Introduction
The statistical side of this study has been undertaken with
& view to obtaining evidence on some of the questions which
are the most pressing in the subject of individual differences.
It is obvious that the experimental determination of the efficien-
cies of the same individual in wvarious tests is 1 problem of
wide theoretical interest as well as of educational importance,
This measurement of efficiencies has received considerable atten-
tion, but the lack of a definite answer to such a fundamental
question as the following, indicates the large field of investi-
gation which is still open. This question in its broadest aspect
may be stated. Is there any such thing in mental achievement
as general improvability ! Does it follow that the individual
who gains rapidly in one measured trait will also gain with
corresponding rapidity in all similar traits ? Only from a very
limited study of Wimms ('07) can any answer to this question
be given. It is one of the objects of this study to throw light
on this problem of general improvability.
The scope of the paper is indicated by the range of subjects
which will be investigated in the following order:
1. The nature of composite and practise curves.
2. The correlation between initial abilities in various fune-
tions.
3. The correlation between initial and final abilities in various
functions.
4. The correlation between improvability in one function and
improvability in other functions.
5. The correlation between initial ability and improvability
in each function.
6. The correlation between efficiency and accuracy in each
function.
A considerable amount of work has already been published
dealing with the effects of practise on a wide range of activi-
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ties, for in no case has practise over a sufficiently long period
failed to produce an appreciable amount of improvement: to
this extent this research will merely supplement the previous
information.

The results on correlation will be of greater interest, for not
only are the present determinations comparatively few, but
hitherto owing to the conditions under which the experiments
have been performed, from the results stated it is impossible
tp make any investigation of the correlation between improv-
abilities in the tests employed.

The method of procedure adopted throughout this research
enables a tentative answer to be given concerning many of the
questions which involve this factor of improvability; it also
leads to an important conclusion concerning the use of im-
provement as a measure of individual differences.

Twenty-two individuals have been examined in tests varying
from color naming to somewhat difficult mental multiplication.
In each case the experiment was sufficiently extended to allow
a considerable amount of improvement, so that not only have
we the initial scores in each one of the tests from which the
usual correlations of static efficiencies can be calculated but we
are also provided with a knowledge of the improvability of each
individusal in each function; thus enabling conclusions to be
drawn concerning the more interesting dynamic problem of the
correlation between improvabilities in the various mental tests.
From the educational standpoint, it is certainly of great interest
that taking a particular group at a particular time we should
know what is the likely correlation between their efficiencies
at that time, but it is of even greater importance that correla-
tions between improvabilities should if feasible be determined.
As education is always interested in the dynamic side, the
significance of powers of improvement as opposed to mere
static efficiency is obvious.

General Conditions of Experiment
The data used in connection with this research were obtained
during investigations made upon subjecis selected by the New
York State Ventilation Commission for the purpose of inves-
tigating the peychological and physiological effects of various
external physteal conditions of temperature and humidity, The
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primary purpose of the tests therefore was to measure not so
much individual differences as to discover the effects on mental
efficiency of these external conditions of ventilation. As ex-
plained later it is permissible to neglect the differences in con-
ditions so as to use these same results for the study of individ-
ual differences. In considering the methods adopted and the
tests chosen, the fact that the experiment was primarily in
connection with ventilation must be borne in mind. Had the
object been merely that of the present research, many differ-
ences both in procedure and the tests employed would have
been adopted, which would have economised time a5 well as
bave simplified the factors involved in the experiment.
Owing to the size of the observation room and the difficulty
of controlling its conditions, it was not feasible to test more
than four subjects at any one time. The final arrangement
was to have six squads of four subjects; each squad to occupy
the room for four hours a day on five days of each week. The
experiment thus extended over a period of six weeks. The
effect of this lengthening of the period will be discussed later;
as it is, each squad formed a distinct unit and when its own par-
ticular week had elapsed, the results which it gave were complete.
The alteration of the physical conditions of the room, necss-
sary for the ventilation investigation did involve one important
psychological factor which is now mentioned. The room in
which the experiments were performed was controlled with
regard to temperature and humidity. On three days of the
week, the temperature was 86* F. accompanied by a humidity
of 80%;; on the other two days normal conditions of heat and
humidity were maintained. The distribution of these days
during each partieular week was so arranged that the favorable
and unfavorable days came in all possible orders during the
week period. When the experiments started the effect on
mental efficiency of such high temperature and such abnormal
bumidity was unknown. The results, however, proved that
within the lmits of experimental error, efficiency when tested
by product produced was independent of such external condi-
tions: in other words the subjects achieved quite as much under
the hot and humid condition as under normal circumstances,
Though the subjects suffered considerable inconvenience and
discomfort from the physical condition on three days of the
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week, yet their scores on these days were as high as when tested
under normal conditions—the difference between the two con-
ditions being that of comfort and not that of efficiency. A full
statement of these results with the evidence in support is about
to be published by the New York State Ventilation Commis-
sion. This publication will show that the lack of uniformity
in atmospheric conditions need not be considered as a disturb-
ing factor in the present measurements of ability and improve~
ment and their correlations. Even if these results had shown
that there was a slight lessening of efficiency under the hot
conditions, it would still have been negligible when compared
with the unaccountable wvariations in the individual scores
under precisely similar external conditions.
Information Concerning Subjects

The subjects were twenty-two men students of the College
of the City of New York. This fact in itself introduces a con-
siderable degree of uniformity in ape, education and social
status. A record of their age and class is given in the table.

TABLE I
Aae axp Crass or Bopjecrs

Individual Agl ¢ Claas
1 1
2 20 Benior
E ﬂr Junior .
] 18 Freahman
] 18 o
7 21 -
8 22 Senior
9 19 Junior
10 19 Freshman
11 18 A*
14 18 Junior
ig » Bophomaore
7 17 Freshman
20 17 Freshman
21 19 Benior
2 18 Sophomore

In this way an artificially selected group of subjects was ob-

tained probably as closely grouped in matters of previous his-
tory as could be reasonably expected under any conditions.
It has been observed by every experimenter that the zeal



