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ENGLAND has justly prided her-
self on the fact that she has led
the way in measures for the

amelioration of the lot of the worker,
but until recent years this work has
been prompted by humanitarian motives
and good-will and has not been based on
well-defined scientific principles.

Many and varied influences have con-
tributed to bring about an increasing
recognition of the importance of a
scientific study of the human factor in
industry. During the war the mistakes
that were made in the treatment of
munition workers showed vividly the
lack of exact knowledge relating to effi-
cient human labor, and emphasized the
need for scientific investigation. In
1919 the Industrial Fatigue Research
Board,^ a government body, was formed
to inquire into causes of industrial
fatigue, and as its work progressed, the
amazing complexity of the problems re-
vealed itself. Its early reports chiefly
concern hours of work in the heavy in-
dustries and the effects of ventilation on
output. The effects of fatigue as mea-
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sured by output records, sickness and
mortality data, and accidents were
studied by statistical analysis and by
direct observation. In 1920 it extended
its work to the textile industries, and
from time to time reports containing
most extensive observations showing
the changes in output which accompany
variation in temperature, humidity, and
lighting have been issued.

The work of the board soon passed
from the restricted study of fatigue to
wider fields, and it now concerns itself
with wide surveys of problems of inter-
est to an industry as a whole or to a
branch of an industry. Its terms of ref-
erence indicate the character and scope
of its work: "To suggest problems for
investigation, and to advise upon or
carry out schemes of research referred
to them from time to time by the Med-
ical Research Council; undertake to pro-
mote better knowledge of the relation
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of work, to functions of the human
body, having regard both to the preser-

Arthur Pugh, J.P. (General Secretary, Iron and
Steel Trades Confederation),

Sir W. Peter Rylands (Managing Director, Messr.i.
Rylands Bros., Ltd,),

Sir Charles Sherrington, O.M., G.B.E., Sc.D.,
Pres, R.S. (Professor of Physiology, University
of Oxford),

E, H, Starling, C.M.G., F,R,S. (Foulerton Re-
search Professor, Royal Society).

Mona Wilson, J.P.

D. R. Wilson, M.A., Secretary. Offices: i , York
Building, Adelphi, London, W. C. 2.



EXTENT AND APPLICATION OF PSYCHOLOGICAL METHOD 139

vation of health among the workers and
to ifldustrial efficiency; and to take steps
to secure the cooperation of industries
in the fullest practical application of the
results of this research work to the
needs of industry."

Being a government body, however,
it cannot undertake investigations for
the benefit of individual firms. The
value of its work was early realized, but
the application of the general results to
particular problems, calls, as in other
branches of science, for persons spe-
cially trained in the science and ac-
quainted with the firm's requirements.
Such persons, however, working in com-
parative isolation for individual firms,
would at this early stage find progress
extremely difficult.

Private firms, too, are frequently
faced with special problems which re-
quire a wide knowledge of likely meth-
ods of attack, the taking of detailed

records to get at the actual facts, inter-
pretation of the results, and careful ex-
periments with new methods. Some
means had to be devised to facilitate
such research.

The formation of the National Insti-
tute of Industrial Psychology* in 1921
gave the means by which such require-
ments could be met. The Institute's
funds were at first very limited, but by
the generosity of a number of firms,
private individuals, and by the help of a
grant from the Carnegie United King-
dom Trustees, it was enabled to make
a start. It was essential that this body
should be as impartial as was humanly
possible, and on its Council are men
who are in the forefront of the indus-
trial world, not as representing either
employer or employees, but as assisting
in furthering scientific inquiry into the
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human problems of industry. It further
received the help and cooperation of
prominent psychologists and physiolo-
gists throughout the country.

A statement of its aims runs concisely
as follows:

This Institute exists for promoting the
study of the human side of labor, and for put-
ting into practice the results of such knowl-
edge. The whole of its income is expended
in these objects.

The Institute undertakes on behalf of in-
dustrial and commercial firms, private investi-
gations under the following heads:

1. Movements of the worker
2. Arrangement of material
3. Methods of training
4. Distribution of periods of work and

rest
5. Eflects of illumination, ventilation, and

so forth, on efficiency
6. Interest in work and the reduction of

monotony
7. Tests for the selection of the most suit-

able workers for different kinds of
work

8. Reduction of waste

The Institute has a number of inves-
tigators whose whple-time services un-
der direction and supervision from
headquarters are available for periods
varying from three months to two
years. These investigators are visited
periodically by the director and assis-
tant director; their problems are dis-
cussed or new lines of investigation
suggested. They are also in direct touch
with headquarters, forward monthly
reports, and can at any time receive ad-
vice on any difficulties that arise. In
this way each problem receives special
treatment and all available information
is brought into service to aid in its
solution.

These two bodies, the Industrial Fa-
tigue Research Board and the National
Institute of Industrial Psychology, rep-
resent the organized forces which in-
clude in their work or have as their

direct aim the application of psychology
and psychological methods to industry.

Less direct but wide-spread influences
are at work, all of which tend to further
the application of psychological princi-
ples and methods. Most of the progres-
sive Hrms have introduced what is
perhaps unfortunately styled "welfare
work." Such problems as labor turn-
over, sickness and accident causation,
employment management, and the
safety of employees are, among others,
receiving far more expert attention
than formerly, and it is significant that
more and more attention is devoted to
the psychological aspect of these ques-
tions.

One of the first essentials of success
in the application of psychology is that
the psychologist shall have full co-
operation of both management and
workers. This is impossible if the gen-
eral aims and principles of the work are
not understood, and much has been
done to spread this knowledge.

At the Universities of Birmingham,
Edinburgh, Cambridge, Liverpool,
Manchester, and London, lectures on
industrial psychology are given, while
definite courses in industrial psychology
which are planned for students who are
taking the diploma in industrial psy-
chology are also open to the general
public at the London School of Econom-
ics. These lectures are given by
members of the staff of the National
Institute of Industrial Psychology and
the Industrial Fatigue Research Board.

Members of the Institute's staff and
Council have also done much to spread
a knowledge of the possibilities and the
actual achievements of industrial psy-
chology by lecture talks to Rotary
Clubs, Luncheon Clubs, Trade, and
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Trade Union organizations, and similar
bodies. The Institute has also arranged
lectures and demonstrations of its meth-
ods for the benefit of its members.
Wide-spread interest has also been
aroused by a number of short talks pre-
pared by the Institute and "wirelessed"
by the British Broadcasting Company.

For some time past conferences have
been organized by a number of bodies
interested in industrial problems.
Representatives from firms throughout
the country attend these meetings and
the increasing amount of time that is
devoted to the human aspect is indica-
tive of a growing general interest.

On the scientific side too there has
been a marked extension of activity.
The early work of the Fatigue Board
was limited in scope, but in Report
Number 10, issued in 1920, there is
an indication of an extension of the
Board's work and an experiment in
the efficiency of rest pauses and relay
working is described. Time and move-
ment study investigations followed, and
very marked increases in output were
shown to follow improvements in meth-
ods. Accident causation, questions con-
cerning temperature, ventilation, and
humidity have since received wider at-
tention. The 29 reports of the Board
that have been issued give some indica-
tion of the variety and extent to which
psychological methods can be applied
in industrial investigations.

A further indication of the varied
activities of the Board will be gained
from a list of its committees for the
year 1925. There are scientific commit-
tees on industrial health statistics, physi-
ology of muscular work, and industrial
psychology. Special committees deal
with postofSce work, accident causation,
optimum length of spell, physiology of
ventilation, design of machines, indus-

tries specially affecting women, and
sickness in cotton weaving. It is signifi-
cant that (excluding the committee on
industrial psychology) on five of these
committees psychology is represented,
and a study of the reports issued will
reveal the fact that in every case psy-
chological problems crop up repeatedly.
It is becoming increasingly apparent
that no problem concerning human ac-
tivity can be satisfactorily approached
without taking into account the psycho-
logical factors of the situation.

Definite achievement has been neces-
sary, however, in order to effect the
transition from the theoretical stage to
an acknowledgment of the utility of the
practical application. The early work
of the National Institute of Industrial
Psychology was, therefore, necessarily
limited to problems where a very defi-
nite and easily measurable result was
possible. The success which followed
its early investigations, coupled with the
spread of .information concerning the
possibilities of this work, led to a
marked increase in the number of in-
vestigations which it was asked to un-
dertake. Another difficulty to overcome
was the inherent inertia of the type of
employer who, while willing to admit
the value of the work in industries other
than his own, was sure his own was too
complicated or would not lend itself to
such methods. Eveir in this matter the
Institute has been able, by the number
and variety of its investigations, to show
that psychology can with advantage be
applied at every phase of industrial life.

A brief account of its activities will
show the wide extent of this work and
the success which has followed.

In many of the Institute's investiga-
tions movcinent study fomu an impor-
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tant item, and by such work in a
margarin factory a time saving of 37%
was obtained. In assembly work novices
trained along lines suggested by the In-
stitute showed an increase of efficiency
of 21% over a corresponding group
trained by the firm's instructor. Output
at the coal face has been improved by
16% and maintained over a long period
by training in better methods of picking.
Generally this movement study has
drawn attention to the need for improv-
ing layout and appliances. Too fre-
quently the mechanical aspect has, in
industry, been stressed to the disadvan-
tage of the worker. Thus a polisher's
bench when redesigned allowed an in-
crease of output of 21% to be obtained.
A new packing bench reduced fatigue so
markedly that the workers sponta-
neously thanked the investigator, and an
increased output of 36% was obtained.
This has been maintained and even in-
creased over a period of three years.
The awkward work of "bagging" in a
cake mill was so facilitated that an in-
crease of 50% followed, and the work-
ers asked for a further extension of the
improvements. These are but a few of
the instances of the results that have
followed improvement in the workers'
immediate environment—^bench, tools,
and so forth. Many investigations
have been concerned with the general
factory layout, and here the improve-
ments that have been effected have
frequently been due to the reduction of
annoyance and ill-feeling between work-
ers which faulty layout engenders. In
seven different departments of a firm,
improvement in the layout and equip-
ment and a better distribution of work
produced increases of 12%, 14%, 18%,
23%. 31%. 32%, and 36%. In a cabinet
factory, investigation showed unproduc-
tive time and a considerable reduction in
working rate, due to irritating interrup-

tion, of a type the magnitude of which
was quite unsuspected. By a rearrange-
ment of methods, unproductive time
was minimized and the firm reduced the
retail price of its goods by 25%.

In most up-to-date establishments
there is a constant war against waste,
and on several occasions the Institute
has been called in to assist. "Careless-
ness" and "lack of conscientiousness"
are the terms frequently applied as
"explanations," but it is generally found
that physiological and psychological
factors, fatigue, irritation, defective
lighting, and ventilation play so large
a part that when conditions are im-
proved, waste is enormously reduced.
In one factory a reduction of £8 per
day in waste was accomplished; in an-
other a 37% reduction followed. A
53% reduction in one case and a 44%
reduction in another catering establish-
ment followed the removal of sources
of irritation and hindrances, and the
introduction of improved methods of
handling.

IF

All who have carried out experimen-
tal work of this type will realize that
these results, useful though they are, do
not by any means measure the whole of
the improvement effected. At each in-
vestigation the methods have been
closely watched by management and
workers, and in every case this has led
to the examination of many other prob-
lems from a new standpoint. Workers
and management have become interested
in the subject and have frequently asked
advice for wider reading. It has been
the Institute's aim to encourage in every
possible way the continuance of the
work, and arrangements are made wher-
ever possible for the investigator to
visit the firm at intervals to assist in any
modifications that may be necessary and
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to obtain a gage of the real efficiency of
the methods introduced. Several firms
have been so convinced of the value of
the work that they have engaged works
psychologists. Others have sent mem-
bers of their staff to the University or
to the Institute for training. Perhaps
the biggest difficulty that the Institute
has had to face has been the appoint-
ment of suitable investigators. The
work is exacting. There is a constant
struggle between the rigid and exact re-
quirements of scientific method and the
tendency to accept approximations
which fluctuating industrial require-
ments sometimes impose in spite of all
care. Tact in abundance is essential, as
is also an adaptability to physical envi-
ronment. One investigator, for instance,
followed work in a coal mine with in-
quiry in a printing works and from there
has gone to a flax mill.

V

During these investigations many
problems have arisen which have re-
quired the help of laboratory research.
In one case lighting questions in the coal
mine led to laboratory work with a num-
ber of miners as subjects, followed by
further work of application of results
at the coal face. After this investiga-
tion an increase of output of over 14%
was obtained. Each investigation is
thus adding to the amount of exact
knowledge concerning industrial condi-
tions and the best methods of applying
psychological principles, though, of
course, much more must be done before
it will be safe to generalize from the
experience gained, or even to touch the
fringe of the more vital problems which
are dimly discerned, but for which at
present the psychologist has apparently
no adequate method of attack.

An important section of the Institute's
1 0 •

work is that dealing with vocational
selection. The detailed investigations
carried out by the Institute have repeat-
edly shown marked differences in indi-
vidual ability of the workers. This fact
is, of course, recognized in all industrial
work, but many of the Institute's inves-
tigations have shown that these differ-
ences are much greater than the general
output records or earnings of a group
indicate. There is in every group of
workers, even when working on piecc-
rates, a leveling tendency due to many
causes, and frequently the differences
are concealed, but the close observation
which the investigations have necessi-
tated have shown that these individual
differences are much more marked than
the management had suspected. The
fact still further emphasizes the impor-
tance of careful preliminary selection,
and a number of firms have sought the
Institute's assistance in the introduction
of psychological tests designed to sup-
plement their own methods of selection.
Tests for clerical workers, dressmakers'
apprentices, pipers, packers, engineers,
solderers, tapestry workers, and so on,
have been prepared and are now in use.

The methods of preparing these tests
have varied. The engineering tests
were first developed and tried in a large
technical school. Thiyi more work was
carried out in two large engineering es-
tablishments, and suitable modifications
were made. In other instances the In-
stitute's investigators have made a job
analysis, on a psychological basis, them-
selves worked at the job, devised suit-
able tests, proved their value by the
usual methods, and then trained a mem-
ber of the staff of the firm in application
and evaluation. Some firms have, in
addition, sent members of their staff for
a course of training at the Institute. It
has, of course, been necessary to adjust
the character of the tests not only to
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the nature of the job, but also to the
ability of the staff to apply them. Where
competent, trained psychologists are
available, much more thorough and
scientific tests are possible than in cases
where only little psychological knowl-
edge exists. In the latter case, it has
been essential that the tests should be
simple, easily applied, and a very defi-
nite routine has been set out. In addi-
tion, an investigator from time to time
visits the firm to give advice and further
assistance if required.

Perhaps in no other branch of appli-
cation is the work apparently so easy
and yet in reality so difficult. The In-
stitute has strenuously opposed and
repeatedly warned firms of the danger
of introducing ready-made tests.

The question has sometimes been
asked why the psychologist should de-
vote so much of his time to what are
apparently such trifles as selection,
movement study, rest pauses, and so
forth, when there are so many urgent
and vital problems awaiting solution.
May not these bigger issues have their
solution, at any rate in part, in the prob-
lems which the psychologist is even now
studying? Undoubtedly working envi-
ronment plays a far greater part than is

usually suspected in the harmony of life.
Unpleasant, irritating conditions of
work, routine, monotony, with the uti-
lization of only a fraction of the work-
ers' available mental and physical
activity and no legitimate interest be-
yond a very limited sphere, repeated day
after day, must in the end tell on a man
mentally, morally, and physically. The
excesses outside the factory or office are
frequently a natural reflection of the re-
pression within. These conditions are
the outcome of unrestricted development
on the mechanical side of industry and
a lack of accurate knowledge of the
needs of the human element. It is sig-
nificant that the workers themselves are
often most conservative and little de-
sirous of change, having grown up with
and tolerated, conditions which are
detrimental to their well-being.

The industrial psychologist in En-
gland is wrestling with these problems in
the light of more scientific knowledge
and endeavoring to improve conditions,
slowly, it is admitted, but surely, and at
the same time applying his principles
in ways that are economically sound
and which will benefit not only the in-
dividual worker, but ultimately the
whole community.






