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PSYCHOLOGY IN. THE WORLD EMERGENCY

JO!;N C. FLANAG_AN
N introducing this series of papers, Psychology in the
World Emergency, it seems appropriate to review
the history of psychology in relation to military and
political affairs. Early in the century psychology arfd
psychological procedures won a place for themselves in
our schools, in our mental institutions, and in our
courts, but it was pot until World War ] that psy-
chology was given any place in governmental affairs.
The personnel system developed under the guidance
of the Committee on Classification of Personnel in the
Army provided a remarkable demonstration of the
value of job analyses, classification tests, trade tests, and
qualification cards in improving the effectiveness of
the use of men in the services in times of emergency.
During World War I research was also initiated on
problems of selecting personnel for aviation. Although
a number of interesting tests were developed during
this period, none of them was adequately evaluated.
In spite of these very significant demonstrations of
the importance of tests and systematic personnel pro-
cedures in the effective use of men in the services, the
tweny-year period following World War I saw very
little use of such procedures in the Armed Services. At
the outbreak of war in Europe in 1939 the War Depart-
ment had no trained personnel technicians and no
functioning system of personnel procedures for selec-
tion and classification. The Navy had been using for
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several years a battery of six tests given torecruits arriv-
ing at Naval Training Stations, but had no adequate
program for follow-up and use of the test results which
were recorded on the men's service records. As part of
the preparation for the national emergency, psycholo-
gists were called in to many military and other govern-
ment agencies to assist with the development of per-
sonnel procedures. During World War II about 1250
psychologists were employed full time in psychological
work related to the national emergency.

The first World War had clearly demonstrated the
importance of a general classification test of the type
of Army Alpha. It had also shown the desirability of
job analyses and trade tests. The psychologists’ work
in World War IT will be remembered for the precise
follow-up studies validating tests on large numbers of
individuals using complex batteries of tests and for the
extension of psychologists’ work into many other areas
such as the measurement of attitudes and adjustments,
research on training problems, and research in the field
of clinical psychology. Because the war lasted longer
and demobilization was not so rapid, the studies done
by psychologists in World War II were much more
extensive and have been more fully reported than for
World War 1. Another important difference is that
after this War each of the services retained a substan-
tial number of psychologists to continue the research
and development work begun during the War.

CURRENT STATUS OF THE FIELD OF PSYCHOLOGY

Another consideration which seems important to
review at this time is the current status of psychology




JOHN C. FLANAGAN

as a field of knowledge. The systematic study of psy-
chology is not much more than 75 years old. Because
of the great complexity of the problems in psychology

as compared with-physics and chemistry and the diffi- °

culty of isolating single variables in orde.r to dc'> con-
trolled experiments the accuracy of r_)redxcuon in the
field of psychology is ordinarily much less than in the
physical sciences. Therefore to an even greater e'xtent
than in the physical sciences the pnmary.funct.'lon of
psychologists in the services is in connection with re-
search and development work. As the research psy-
chologists prepare a larger and larger r3umber of pro-
cédures and principles the need for trained perfon{wl
to apply these in the practical day.-to:day functioning
of the government organizations will increase. e
Y One of the important problems of any organization
is selection of its personnel. Probably this field is the
one in which psychology has made the greatest ad-
vances. We can predict with considerable accuracy tl}__e
chances for success which a man will have in certain
specific jobs. However, this precision refers on])j to a
small number of jobs at the present time. There is not
sufficient data available for an understanding of just
what psychological functions are involved in a par-
ticular job component which is observed to be impor-
tant in a specific job. Tests are available for on!y a
small number of the many job components required
for many of the new highly skilled and complex jqbs.
More control and flexibility is needed in our selection
procedures so that as jobs change it will not be neces-
sary to duplicate the entire validation program before
making changes in the selection procedures. As a more

3
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adequate understanding of job components becomes
available it will be possible to make large improve-
ments in job design. Job design is important because
if a job is set up so as to include only one or two im-
portant aptitudes or skills the number of persons hav-
ing especially high ability-in this area will be much
greater than if it démandsa large number of skills. =
Closely related to the problems of selection are the
problems of training. In this field the most important
problems are those of what shall be taught and how it
shall be taught. Although considerable progress has
been made by psychologists in both of these areas the
present techniques can be considered at best as first
approximations. More research on the identification of
difficulties and the problems of learning is necessary
if our training programs are to be truly efficient.
Psychologists have developed greatly improved tech-
niques for measuring proficiency in important job
skills. They have made considerable progress on the
problems in evaluating on-the-job performance. How-
ever, much research on basic problems in these areas
still needs to be done.
* One of the fields in which the most rapid advances
have been made in the past ten years is that of human
engineering. The expensive, costly equipment now
being designed is to a much greater extent than for-
merly being systematically related to the capacities and
limitations of the men who are going to operate it. Of
course, the work done in the past ten years has not
provided more than a general framework for the use
of engineers and designers. Many fundamental prob-
lems still remain to be solved.

4
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Similarly, in the field of internal and external stresses
physiological and clinical psychologists have developed
much information which is useful and effective. How-
ever, no one would claim that more than a promising
beginning has been made on the problems of the effects
of faticue, drugs, unusual conditions, and_emotional
stress in impairing the performance of individuals on
specific jobs.

Possibly the field with the greatest promise for fu-
ture applications is that of social psychology. In mili-
tary and political affairs there are few problems so
important as the selecting and training of leaders, the
organizing and managing of teams, the predicting and

E e

influencing of attitudes, and the group processes of

weighing and evaluating evidence to decide on a course
of action. The past twenty years have seen much pro-
gress on these problems. However, they appear to be
somewhat more difficult and complex than those in

. some of the other fields of psychology. If man is to

achieve the degree of control in human relations which
is rapidly being gained over the environmental forces
of nature the psychologists must increase our knowl-
edge in this area by a great deal.

CURRENT PSYCHOLOGICAL PROGRAMS SPONSORED
BY THE DEPARTMENT OF DEFENSE

Although the recent expansion of the work in the
psychological units in the Department of Defense has
resulted in a number of changes and therefore data
rapidly become out of date on the organizational struc-
ture and functions of the various units, it seems worth
while to outline briefly the scope and nature of current

JOHN C. FLANACAN

psychological organizations in the Department of
Defense. '

Tha unite cancarnad with nsvehological research in
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psychological organizations in the Department of
Defense. !

The units concerned with psychological research in
the Department of Defense are shown in Figure 1. In
addition to the names and general organizational rela-
tionships of these units the number_in_parenthesis
indicates the psychologists listed in the 1951 Yearbook
of the American Psychological Association as assigned
to these units who are associates or fellows of the
American Psychological Association. There are un-
doubtedly more people doing psychological research
work at the professional level in_these units than are
shown in the attached chart. It also certainly does not
reflect changes made in the past six months. Asa rough
indication of the relative sizes of various units, the
chart can probably be accepted as being fairly trust-
worthy as of the summer of 1951. Units are shown for
which there were gt least threg psychologists listed in
the 1951 directory.

It is clear from this chart that the Air Force has the
largest number of in-service personnel working on
psychological research, the Navy has the second largest
number, and the Army has the smallest. In the Air
Forceall of the psychologists shown on the chart except
for the few in the Personnel Procedures and Research
Branch in Personnel in the Air-Force Headquarters
operate as a part of pne centrally ihtegrated program.
1n both the Army and the Navy the various units tend
to operate more independently of each other. One pos-
sible exception to this is that in the Navy the Office of
Naval Research, which carries on aimost all of its ac-
tivities through contract research with universities and

o S




PSYCHOLOGY IN THE WORLD EMERGENCY

other research laboratories; does all of the contracting
for Navy research requirements. In both the Army and
the Air Force the various units do their own arranging
for contgacls, except that in the Air Force the Head-
quiirters::of the Air Force delegates all of the rescarch
negotiations to field units. The Army has integrated
and greatly expanded its in-service program in recent
months. The papers which follow mine will give you
some idea of the rescarch programs carried on by a
number of these groups.

CURRENT NEEDS FOR PSYCHOLOGICAL RESEARCIH

Perhaps as a setting for the papers which follow, it
might be well to examine briefly some of the principal
problems confronting the military services which
cbuld be contributed to by psychological research.
Probably one of the most important problems facing
the services is the selection of men for top level military
management positions. Other requirements in selec-
tion or aptitude research include selection procedures
for both maintenance personnel and operators of new
types of electronic and mechanical cquipment.

Closely related to sclection problems are those of
training. There are many indications that training can
be more efficient. This is important at the present time
because if three months' training time can be saved
each year for 1,000,000 men, the effective manpower
pool for operating purposes will be increased by
250,000 man yvears. The other important aspect of
training is insuring that the trained personnel will
meet high standards of proficiency. Another need is
becoming more urgent as a result of the complexity

8
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and expense of some of the new equipment for which
pcrsomfel are trained. This is the requirement for
gvaluation and efficient procedures for using the new
complex training devices which are being developed to
provide training for these new types of equipnient.

It is immediately apparent that if adequate evaliia-
tion isto be made of the nEw‘__-training methods and new-.
scl_ecuon procedures, valid and precise measures of pro-
ﬁcgency must be available. Training cannot  consist
pnm.:lrily of a time serving process, and the opinions
and impressions of the training instructors cannot be
relied on to provide valid, reliable, and objective meas-
ures of the levels of proficiency that personnel have
attained. Objective, reliable,and valid proficiency meas-
ures, therefore, become the cornerstone of effective
‘ tsearch on selection and training problems.

.!t is impossible to prepare valid proficiency measures
without a detailed definition of the job which specifies
ftandards in objective terms and indicates the relative
importance of the various job components. For this
reason much time has been spent recently on job-
analysis techniques and criteria of effective perform-
ance. Prol?ably the most difficult task still confronting
psychologists is to develop and install satisfactory pro-
cedures for getting valid measures of the on-the-job

ormance.

Th:e proficiency measure is designed to answer the
ion, :‘Can this individual perform this task?” but
the 1:eal criterion of effective job performance is, “Does
his individual perform this task?” '

This brings us to the last important problem area,

question of attitudes, morale, leadership, and man-
9
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acement. Morale, of course, is the tendency for the in-
dividual to do the things which he can do. The prob-
lems of leadership and management are to motivate
the individual to do those things which he can do.
Another important related problem is to design the
jobs so that they can be efficiently handled.

Along with right attitudes for our own personnel is
the problem of changing the attitudes and ideas of the
enemys personnel. This is important at all levels from

—

that of the foot soldier to the top diplomats.

PROBLEMS IN ORGANIZATION AND POLICY

A fundamental decision which in-service psycholo-
gists have had to make is what proportion of their
efforts should go to research as compared with service.
The psychologists in the various services have made
different decisions on this problem, but in the main
they have chosen to lay much the larger amount of em-
phasis on research. The principal exception to this is
the clinical psychology program in the Army and even
in this program there is substantial emphasis on re-
search. A closely related problem is what share of the
efforts will go to the problems of implementation of
research findings and who shall be responsible for this
implementation. I am sure thata number of the papers
which follow will touch on these important points.

Someone must decide what research shall be done.
Since World War II the Research and Development
Board in the Office of the Secretary of Defense has
taken on the functions of budget review and program
guidance for all of the services. The Committee on
Human Resources of this Board therefore exercises a

10
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wvery important review and co-ordinating function. The
present chairman of the Committee on Human Re-
sources is Dr. Frank A. Geldard, chairman of the de-
partment of psychology at the University of Virginia.

Dr. Geldard and the members of the pariels established -
by this Committee are psychologists with exterisive ex-..

perience in psychological &séarch for the militdfy -

services. These panels hold relatively frequent raeet-
ings throughout the year to assist the Departx;fxent of
Defense in planning and co-ordinating the research
program in the Human Resources area. Assisting these
panels is the full-time executive director for the com-
mittee, Dr. Aaron B. Nadel.

Aithengh the panels of the Committee on Human
Resources do take the responsibility for channeling
research and development funds into broad areas
where their surveys suggest there is a special need for
research, the in-service psychologists still have a large
ts]_:onsibility with respect to the specific problems
"h.ldl are to be attacked. There are three fundamental
policies which may be followed in selecting research
problems:

5 '!11: research psychologist can request the operating
military personnel to specify research requirements. At
worst such a policy might lead to a series of specific re-
search problems aimed at limited local decisions regarding
problems of procedures. At best it provides real practical
problems which confront the Military and for which they
=eed answers which will aid them in formulating policy

2nd procedures.

t % The second nfethod consists of asking the research psy-
«chologist to specify the area in which he feels he can make

11
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the greatest contribution at the present time, because of
his training, experience, and special competence. At worst
such a policy might lead 1o undertaking a pure research
problem which would never have military application. At
best it could be a source of major advances in theory and
understanding with very important long-range significance
for the military services.

3. The third policy on the selection of problems consists
of programmed research. This consists of a systematically
planned research program aimed at those problems most
needing solution and for which research techniques either
are available or appear practicable of development. At
worst such a program might become an end in itself having
no effect on military operations or policies ignoring both
the present needs of the Military and the interests and com-
petencies of the research psychologists. At best it would
provide a balanced program of research on immediate and
long-range problems with the research so designed as to

3

contribute in 2 maximum way to the long range objectives

of the research program. Although the research would be
oriented toward important military problems it would be
planned in such a way thar the results could be generalized
1o similar nroblems in other fields and also this planning
would include the testing of broad hypotheses and theories
with important implications for understanding a wide
range of problems in this area. -

In the papers that follow you may find it interesting
to observe the extent to which each of these three poli-
cies for developing a research service has been influen-
tial in the work of the in-service psychological groups.
represented here. ‘

A major problem in organization and policy is where
and by whom this research and development work is

12
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to be done. Should it be done in the services by military
and civ.il service personnel or out of the services by
universities and research organizations? All of the sery-
ices have adopted a compromise position on this issue,
but it will be noted that the amount of emphasis on in-
service as compared with contract research varies from
group to group. Although all of the speakers at this
Conference are civilians and the majority of the psy-
chologists in the services are also civilians, there is a
substantial number of psychologists in uniform in each
of the three services. One of the problems still being
-oitked on by the services is the most effective organi-
zzton of research units containing both civil service
and military personnel. A related’ problem is con-
cerned with the auspices under which the research
psychologist shall work. The practice in the services
a2t the present time is quite varied. Some research
psychological organizations are set up to report di-
rectly to the commanding general of the command;
othet_s work under the deputy for personnel, many are
associated with medical groups, and some are under the
sponsorship of the more general research and develop-
m_mt programs of the services. Although there cer-
=inly is no unanimity on the point, it appears that
=ost psychologists feel their research programs would
Be placed most appropriately in the general research
2nd development program of the specific service.

THE RESPONSIBILITIES OF RESEARCH PSYCHOLOGISTS
IN THE WORLD EMERGENCY

Considering both the in-service and contract re-
scarch programs of the Department of Defense it is

13
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clear that the effort of research psychologists on prob-
lems related to the world emergency constitute a sub-
stantial- fraction of all research psychology in this
countryAc the preserit time. Not only are the military
services taking the lead on problems of personnel se-
lection and classification but they are alsg sponsoring
the major studies in the fields of learning. training
devices, - proficiency measurement, attitudes, leader-
ship, n_;_gn_ag'ement problems, operating procedures.
svstems analysis, and job design.

The work being done in connection with the de-
fense program on these problems is not applicable only
to jthese defense problems; it has broad implications

. for the development of nearly all phases of psychology
as a science. )
¢ The opportunity given psychologists by these gov-
ernment-sponsored programs is unparalleled. Along
with this opportunity goes a responsibility both to the
profession and to the country to see that the advances
in psychology are commensurate with the level of effort
being made. Some of the country’s best-research psy-
chologists are participating in this effort. The papers
that follow should provide an opportunity not only to
learn what has been accomplished in these programs
but also how this research is related to the more gen-
eral problems of the profession. :

Finally, from these papers you may be able to dis-
cover how you as an individual can co-ordinate your
own research efforts with those in the services so as to
make maximum progress toward the common goal of

a more adequate understanding of the fundamental -

problems of human behavior.
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RESEARCH ON MILITARY LEADERSHIP

FiLimore H. SANForD

I Irgtr:bdélqﬁoﬁ d

T I THIS paper is an ad;npttat‘ion of one originally 1

_prepared for the Working Group on H ' Be-
hzvsor 'Under Conditions of ililitarg Servi:ele; ?:-
zanization of the Research and Development‘ Board
of the Department of Defense. Parts of the paper were
f2ter presented at a research conference on October
1951, sponsored by the Panel on Human Relations antl'
Morzle of the Committee on Human Resources of the
R?an:b and Development Board. i

want to introduce my paper by making som. -
eral stat_emem.? about the impoZt.ance gf stufl;?ier:lg
izzdership. This introduction, which like many such
m2y be more ;accurate]y described as a “misplaced
“mterruption,” is occasioned by the belief that such
s=neral statements, though characterized by both
llm.mcss of' form and piety of air, can help locate the
q)euﬁ-c topic in a broad context.

Ithink acase can be made that a people’s orientation
%2 leadership and authority is a cardinal factor in deter-

=ining the form and flavor of the social_institutions

=wolved to serve that people. Our dwn democratic in-

setutions are ‘reﬂectiq'ns. in large measure, of the basic
=rican attitudes toward authority and of related
erican readinesses to respond to certain sorts of
=wship. The future of our institutions will depend
siznificant degree upon the ways our attitudes to-

17
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ward authority develop—or regress—and upon the sort
of social mechanisms we invent to implement these
attitudes.=If we wish to preserve and advance what we
know 45 democraéy—or. if we merely wish to under-
stand democratic society—we need to understand lead-
ership phenomena. Further, we will need to establish
some sort of intelligent control over this very crucial
social process if social science is to contribute to the
advancement of human and humanistic values.

At a less high-flown level we can make an additional
case that the study of leadership has significant con-
seauences for the general effectiveness of a society in
advancing anv of its goals. A vast proportion of human
effort is effort expended 1n group settings. The success
of these efforts depends on such things as effective divi-
dion of labor, effective organization, effective communi-
cation, effective group structure. The activities of the

leader, whether appointed or chosen, whether formal
or informal, bear directly on each of these aspects of
group functioning and hence on the over-all effective-
ness of the group. '

A society as well as each of its component organi-
zations constantly faces the need to use human effort
effectively. In times of national crisis this need has
more apparent urgency and the problems of selecting
and training leaders become more acute. At other
times, when the society is less frantically interested in
tangible productivity, there still remains the problem
of organizing group action in such a way that human
“desires can be advanced. In our society certain sorts of
leaders are effective and others ineffective in advancing

group goals—whether these goals are material pro-

18
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Zuctivity or softer purposes involving the advancement
=f the individual’s security, maturity, and integrity.
If we find out enough about leaders and leadership we
= eventually insure that groups are better at achiev-
inz_whatever it is they are constituted to achieve—
whether greater productiori of guns for defense-or:
greater production of leisure for living. o
A Lhir'd point worth mentioning is that the study of
leadership has a significant potentiality for contribu-

l'ng to our general understanding of many events the
‘sccial saientist concerns himself with. Anyone who has

‘== interest in leadership phenomena, and who has 3tf-

.hfd the in?vitable confusion such an interest brings
=is wake, is faced with the seemingly necessary con-
on that leadership events are not separable, except

b.yd!everist of fiat, from the more general and inclu-

phenomena of group functioning. There seems to
mo reason, in the nature of things, why we cannot
2 wd science of groups. There seems, in the
zture of things, good reason for believing that such a

when we make it, will give man unprece-
_control over his social environment. And few
doubt that leadership phenomena are crucial
for such a science and that their under-

=ing will contribute mightily to the advancement
this science. ’
Q.l-'.l?j Leadership is important.Tt is important for
: :ouzl organization, military or otherwise. And
th in t.h? context of the cosmic things dealt with
»w= 2nd in the context of the present writer-reader

xt.is time we got down to brass tacks in
with it.
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This paper focuses on military leadership. The form
of the paper, however, is dictated by the conviction
that m_ilii.agy leadership is not different, except in rela-
tively phgrjotypical ways, from any other sort of leader-
ship, and by the belief that meaningful statements
about leadership, when and if they are made, will con-
_ tribute significantly to the effectiveness of military and
all other groups in our society. The paper first talks
about historical procedures for selecting, appraising,
and training leaders. It then deals with some of the
central and as yet unsolved problems confronted by the
psychologist who wishes to make good and useful de-
clarative sentences about military leadership. The
paper then moves to a brief summary of research on the
general psychology of leadership and goes on to deal
with the rudiments of a conceptual scheme suggested
by specific research findings, and potentially inclusive
of them. )

II. Applied Research on Military Leadership -

In treating past research on military leadership the
present paper will divide this general subject into three
parts: (a) Selection of Military Leaders (b) Appraisal
of Military Officers, and (c) The Training of Military
Leaders.
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.

The problem of a criterion is still the paramount
=m in research on military or any other sort of

D. The Training of Leaders

‘The tmaining of military leaders, like the training of
sesors or lawyers or philosophers or linguists, has pro-
=== without any really scientific evidence regarding

= eSectiveness. Such evidence, of course, is very diffi-

o uncover. Particularly is it difficult when we are

* possession of no satisfactory criteria. But with

=5 intelligence, enough time, and enough money

is no inexorable reason why we cannot discover

= most effective sorts of training for the production
most effective sorts of leaders.

=scarch approaches to the effects of leadership

=ing are rare. The Human Resources Research
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Center of the Air Force initiated a “pra&ftical problems
course” in Officer Candidate School designed to go be-
yond the usual book-learning methods, })ut there is as
yet no evidence bearing on the eﬂecnv?ness of the
course in producing improved leadership perform-
ance. The course has been installed as part of the OCS
curriculum on the basis of its face validity, and g'ra.dcs
in the course help determine the acceptance or rejec-
tion of an officer candidate. The Infantry School at
Fort Benning has also recently installed a leadership
ining course.
u-alinot.hgar. the U. S. Naval Academy and at the U. S.

Military Academy since World War II there have-bt‘:en
curricular experiments with various sorts of training
in leadership. At Annapolis a course in Naval Le.:ader
ship is a regular part of the curriculum. One section o
this course is devoted to a study of psychology and is
based on a specially prepared text called *“Psycholog
for Naval Leaders.” This section of the course has bee
subjected to a research examination desig'ned to ﬁx.1
out what changes, if any, were Prodnced in the mid
shipmen who were exposed to it.2® A sample of 10¢
midshipmen who spent eight classroom hours and ar
unknown number of “homework” hours on t}}e ps
chology section of the course were given a variety of

- : o
to psychology and their scores compared with thos

a control group of 100 midshipmen who were not ex: .

posed to the course. The results show stati.stically g
nificant changes on the part of the midshipmen “{h
took the course. The study ended with the following
general conclusions:
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1. After taking the course midshipmen held ideas
2nd opinions about human behavior which correspond
more closely with those Iecogyized as scientifically
correct.

2. After taking the course midshipmen showed a
sreater tendency when confronged with written leader-
ship problems to approve solutions which involved
positive action based on consideration of human vari-
zbles. They tended more often to reject solutions
which were Ego-defensive, dictatorial, inconsiderate,
or indefinite.

5. After taking the course midshipmen were able to
comsider more critically the evidence necessary to reach
condusions from given information. Their scores on a
Tt of Logical Reasoning improved.

< Afiertaking the course students tended to express
=== reactionary attitudes toward social problems.

There is no solid evidence that the course makes

==cshipmen better leaders. There is evidence, how-
=<z, that the course does produce changes which many
p=ople would regard desirable. Though the Annapolis
s=sszrch runs directly into the problem of a criterion
= Socs suggest that it is possible to train people in the
salution of the human problems the military officer
‘==counters every day. We may not be able soon to
psychological tests before and after this brief exposure -

ate that any given course ‘of training pro-
=< better or worse leaders, but we can experiment-
<xamine courses and experiences for their effect
specific behaviors which are regarded, on the face
hings, as generally desirable. And there probably
=uch useful progress to be made in arranging that
dersand lcaders-;o—be have supervised direct experi-
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ence with the problems and situations a military leader RESEARCH ON MILITARY LEADERSHIP
4

encounters.
The ‘po.tential fruitfulness of such procedures as

p_.gﬁ;l;'qgfa{q;,f_oi’ example, has not been thoroughly
explored in the light of military significance.

clly into the behavior and functions of noncom
la‘.iers in the.Air Force and is searching for personality
wariables whnc'h bear on proficiency of functioning.
The oth,er project, sponsored by the Army’s Adjutant
General s.Ofﬁce and carried cut by the Institute for
Research in Human Relations, is devoted to the study
¢f small groups (§c!uads in reconnaisance platoons) and
25ms 10 test Certain hypotheses about leader-follower
zelations as they bear on the measured proficiency of
sp‘ads..'l‘here are going projects also, both in the Stra-
E=Zic An' Command and the Air Training Command
oithe Ax—;;:orce, dFvoted to the intimate study of small
sroups. These projects can be expected to revea

~ @=zl about the role of the noncog leader in smalxﬁ ic:ﬁ:i

| ==y groups and about the sort of person who can play

E. Re?earch on Noncommissionedleadaship

The plethora of problems in the area of non-
commissioned leadership have been relatively un-
touched by research efforts. We have tended to proceed
on the assumption that military leadership inheres
only in military officers. This is a poor assumption if
weare interested in the effectiveness of the whole mili-
tary organization, for many of the leadership functions
in any military establishment are either formally or
ihformally fulfilled by noncommissioned men. If one
looks about a bit in the military it is easy to get the
impression that both the selection and training of non-
commissioned leaders represent problems into which
research exploration can yield valuable results. Often

* it seems to be that promotion to positions of respon-
sibility below the commissioned level is based almost

o F. Research on Administrative Function

Under the direction of Carroll Shartle? the Per-
i ; . : : somnel Research Board at Ohio State University has
entirely on a man’s competence in the performance of = Zeen conducting extensive studies in the leadershi
a technical job. In the selection of any leader for any = zse=a with a focus on what may be described g
sort of situation it is very illogical to infer from tech- = fe= of zdministrative or executive fu fon. il

. o 1 i i .
nical proﬁc.lency to 'p‘roﬁcxency‘u'l .assummg respon- - gefwmre has been to investigate the act:l::lo :)l l’.xrh? ot
sibility and in supervising the activities of other human =cutives in a variety of izati s y

. ¢ inay y of organizations, including mili-

organizations, and to classify these behaviors
B ge_neral functional headings. By using such a
Scation, it is possible to describe with consider-
=ccuracy the pattern of activity characterizing any
= cFecuux'e or group of exécutives.

By thissortof approach it is possible to find the work

beings.

" There are currently two research projects in
progress that may give us ideas for improving non-
commissioned leadership. One of these, sponsored by
HRRC of the Air Force and being conducted by the
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pattern that characterizes the individual execumge.
Then if we know the executive pattern .dt.:mandcd : y
a givé,n'organizatior}, we can fit tht? mdlvxdual_ to tl;c
demands of a job. If & giyen' execun‘vg seems natl;)r:;]y
to gravitate to public relations activity, we pro ady
do not want to place him in an ex<'ec'ut1.ve position de-
manding detailed technical supervision—or vice ve;‘sa.
A further utility in this approach is the poss'lble' se e;:f
tion of an administrative team for an organization.
the chief executive has one pattern of activity, it may
be wise to select his subordinatef) S0 'that they can
supplement rather than compete with him. An orgam-
zation that has been going successfully under an execu
tive with one pattern of activity may deserve a subse-
quent executive with essentially the same pattern.
¢ A further facet of the Ohio State studies is the
analysis of organizational structure. ",‘[’h.rough. Zln
adaptation of the sociometric technique it is possi de
to determine for any organization who actually sper'z s
how much time with whom for the purpose of getting
work done. A pattern of informal or actual workmcg1
structure, developed in thirsb way, can then be compare
with the official organizational chart.‘ Often, very g'r.eat
discrepancies occur. The charts of 1nfc3rma] worl\mdg
relationships can be useful to the staff in und'erstz}\lr:x -
ing itself. And if the informal pattern of relzfnons l[ﬁ
deviates too far from the formal pattern, efficiency wi
probably suffer, for functions and titles are out of tune
i nother. 7
M;}:lco}:u::al(;’ses could be of conside.rable utility to
military organizations. They could y{e.ld clearer pic-
tures of what behavior characterizes military executive
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and of what behaviors the various types of military
organizations demand. A knowledge of the organiza-
tion plus a knowledge of work patterns of individual
officers could be of great. value in. guiding the place--
ment of top-level officers, ;. - ol

G.  Research in Cvn;?:r:end Leadership .

An ONR research project directed by Harold Guetz-
kow at the University of Michigan® has studied in-
tensively the various psychological factors involved in
productive conferences. Since such a large proportion
of the time of higher ranking military officers is spent
in conferences, it is clear that any increase in the speed
2nd effectiveness of conferences will be of tremendous
¥alue. One factor in the success of any conference is
the leadership skill of the leader. It is very reasonable
o expect that on the basis of this sort of research we
will be able both to select and train conference leaders.

SUMMARY STATEMENT ON
APPLIED RESEARCH IN LEADERSHIP

There does not seem to be any reason inherent in
the nature of things why scientific psychological and
personnel methods cannot eventually produce highly
successful procedures for selecting and training mili-
=1y leaders—procedures as successful and as demon-
sirably successful as current procedures for selecting
@viators or machinists. At the moment, however, our
Enowledge of leadership is simply not sufficiently com-
picte to enable us to put into operation tomorrow
==ny demonstrably sound procedures for either the
selection, training, evaluation, or assignment of mili-
&y officers.
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Research efforts have taught us a great deal ‘that is of
practical value. We know how to procure relxab.le rat-
ings, for example. Much progress can be mac'ide 1mmf;—
diately by installing I‘Cllillble rating procedures xe
dozens of places in the milxtary.v:'here ratings now ar
little better than feminine imux.uon'an.d are sub]eck: to
all the ills (as well as to the brilh‘am insights) tha.[ c ar;
acterize intuition. Our scientific undFrsmndlng 3
leadership increases every year. And this undelrstanfl -
ing is being communicated to military peog e ‘;’3 (:
profitably use it in making decxslons-about le.a ers. Bu
much of our scientific knowledge is essentially nega-
tive. We know that many common-sense statements
about leadership are either Plainly untrue or COnS.ld-
erably distorted. Such negative kn.owledge is very m;]-
portant—even essential—in the history of a researc
problem. The really positive knowledge, which can:
not often be created until after we acc'umulate negatf:‘vc
knowledge, has just begun to come in. It may ‘l:e ve
years or twenty before we are really able to ma € pre:
cise and maximally practical statements about mxllllta;y
leadership. But that such statements will eveml;a yh e

made is beyond doubt. And when they are made thej
will be worth—both to our society and our military—
whatever time, money, and effort they entail.

III. The Basic Psychology of Leadership
We have dealt so far with the attempts to approa'c!:
with practical directness some of- the pr(?blem.s of mlll’
tary leadership. Though it is difficult, in this area of
" research, to draw a clear line between the .apphed an(
the basic approach, the present plan now is to look a
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some of the research developments that have no imme-
diate bearing on military practicality but which may
guide future research and may lead, in three or five
years, to significant practical applications.

In treating the “basic psychology of leadership” the
procedure will be to summarize with relative brevity
past research and then to present a “way of thinking"”
about leadership problems which may lead to basically
significant hypotheses and which may lead eventually
to useful applications.

4. The Search for Leadershi p Traits

It is a fairly safe estimate that nine-tenths of all the
research on leadership, and ten-tenths of all expert and
inspirational writing on the subject, have been con-
cerned directly and almost exclusively with the char-
acteristics of the leader. Stogdill's®” recent review of
leadership research cites 124 separate research papers,
zlmost all completed since 1933, dealing expressly with
the traits and alleged traits of leaders, The general aim
of this trait search is to find, by means of observation or
rating scales or psychological tests, those traits which
leaders have but which their followers do not. It is easy
to see why this search for the leader's traits has been
carried on for so long on so many fronts. In the first
place, we have the tools and techniques for dealing
with the characteristics of individuals, American psy-
chology traditionally has been interested in the indi-
vidual and his doings. In the second place, we have
tended to look at leadership as a function only of the
Ieader rather than of a social relation be A

—l

z2ud follower. And in the third place, it would be so

46




FILLMORE H. SANFORD

very handy, for many purposes, if we could isolate
leadership traits. If we can find out what the traits of
the leader zeally are, then we can select very directly
from among our candidates for leadership those who
have the requisite traits, and perhaps we can train our
chosen leaders to develop the necessary traits in a
higher degree. ¥
But accomplishments of this sort of research are not
something to get excited about. Let’s take a few ex-
amples of the results of trait research. It is certainly a
reasonable hypothesis, on the face of things, that
leaders will be older than their followers. You can test
thié hypothesis by selecting a number of top executives
and comparing their age with the age of not-so-top
executives. Or you can compare with respect to age a
large number of college leaders with nonleaders. Stog-
dill summarizes 18 separate studies of this sort. In six
studies, leaders are younger than their followers. In
ten, leaders are older. In two, there is no difference in
age. The correlations between leadership and age in
these 18 studies varies from —.g2 to +-.67. There is
clearly no general tendency for all leaders in all kinds
of groups to be older than their followers.

Take another trait. Many people would expect that
leaders will be more dominant than their followers.
Stodgill cites eleven studies in which this hypothesis is
borne out. But four investigators present evidence that
dominant people are rejected as leaders.

Try emotional control. These are eleven studies in
which leaders were found to be more stable and emo-
tionally controlled than their followers. But five
studies find leaders less well controlled than their fol-
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iow.ers and three find no difference with respect to this
wariable.

All this is probably not as bad as it sounds. Each of
x?xe 124 researches Stogdill cites was done in a different
sxmauox.l. It cannot now be maintained, convenient .
though it would be, that there are basic traits posééssed S
by all.]eadcrs in all situations. But it should not really 5
surprise anybody that outstanding executives dre, on
the average, 12.2 years older than lesser executives and
that student council members are younger than the
2werage for the school population. Such facts, among
oq;cr things, simply point out that leadership is com-
plicated. And they suggest it is not to be very success-
fully dealt with on the basis of simple, currently meas-
mrzble traits of leaders.

_Buz we should not sell traits short. There is good
evidence that some traits, ill-defined and fuzzy though
fbey are, seem to characterize a wide variety of leaders
= a w:d.e variety of situations. For example, yerbal
Emency is a factor differentiating between followers
:-_d Ieaders in a large number of situations. And some-
ﬁn-zg. called “insight” is another widely found charac-
mc of leaders. And leaders generally tend to be
zl-edxgtellli%ent than their followers, though if the

-be leader is too mu, i i
e ch brighter than his fellows

T'bmughout these researches for traits the tendency
=S been to work with traits that are well defined and
zhzx_vely amenable to measurement. It may well be
'lz: if e set up more genotypical hypotheses about
£2dership and seek to define a different sort of trait,

#= will find some personal characteristics common to
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many leaders in many situ.ations. A.nd maybe wefc::
measure such characterisn?s, can invent ways o <
lecting those people possessing them. At the ln.lomeZl it;
however, the status of kn.owledge of leadership tr.
i ducive to optimism.
s I'}l?}:ezcc::udies of Ca}:ter and Nixon,* und.er the slpoll]r
sorship of the Office of Na.xval Research, will revea t :“e
sort of problems that arise when we faxperlmden h'y
examine for the existence of a generalized lea er}s’. 1£
ability. These investigators brought each of mof ;{1;_
school boys into the laboratory anfi watched care uk )"i,
without the boys’ knowing_it, whll'e eafh one worke
in each of three leaderless group situations. Each bo(]i
was observed, scored, and phonographxcall.y r'ecorc‘ie
as he assumed or failed to assume leadership in do‘m§
an intellectual task, a clerical task, and a mechamc.m
task. From these observations it was po.sslb]e to obtal-u
reliable indications of actual on-the-job 'leadershlp
Also, for each boy the investigau')r.s .obtamed (ai) ag
extensive record of leadership activities at sc.hoo 7
ratings on leadership by lether's and sup?r\uso;s, atr;;
(c) ratings through a nominating technique by
4 emporaries. ¢
bo!l':xceosr[oblsm here bears immediately on the .exx:
ence of leadership traits. Does the boy who leads in t h
intellectual task also lead in other t?sks?.ls leadershi|
general, or does it vary with the stExauon? Furthe{
does the boy who has the traits leafilng to his nom
nation as a leader also have the traits leading to pe
formance as a leader? The Carter-leon research ca]r
not give final answers to such questions, but the retszi:
are suggestive of the general relation between tr:
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and leadership performance. The boys who were ob-
served to assume leadership in the intellectual situa-
tion also tended to assume leadership in the clerical
situation. The correlation between leadership scores
in the two situations was -64. But when put to work on
a mechanical task, the intellectual and clerical leaders
were very often displaced by others. The correlations
here were +.40 between intellectual and mechanical
leadership, +.30 between clerical and mechanical
leadership. It is clear, then, that leadership in these
tasks is not very general. Who will lead whom depends
on the situation as well as on the traits of the people
involved. )

Further results from this study show that the boys
whom their supervisors rated high for one type of
leadership are rated high for all types. Supervisors ap-
pear to fall into the well-known halo error. The boys’
contemporaries, however, seem more discriminating.
To a much greater degree they tend to pick different
boys for different sorts of leadership jobs. But neither
supervisors’ ratings, nor nominations by contempo-
raries, nor leadership activities in school, though they
zll correlate with one another, correlate well with the
scores on actual performance. We can say, roughly,
that the boys who have the traits necessary to imgpress
others with their leadership potential do not neces.
sarily have the traits to perform as leaders in actual
situations.

All this is somewhat discouraging. The many-sided
search for leadership traits has not paid off very richly.
But the research cannot be counted uscless. At the very
Ieast, we now have empirical evidence to guide us away
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from the easy and erroneous assump.tion L.hat we can
construct a general list of leaders?xl‘}) tra{ts. And it
remains trge that misses and near misses, 1f. carefully
observed, are often necessary fora truer setting of the
sights. From a practical point of view, however, even
near misses are disappointing. 2

From all these studies of the leader we can conclude,
with reasonable certainty, that: . p "

(a) thereare either no general lead'erslu.p traits ;)r, i
they do exist, they are not to be described in any of our
familiar psychological or common-sense terms, .

(b) in a specific situation, leaders do have traits
which set them apart from followers, but wha.l traits
set what leaders apart from what followers will vary

from situation to situation.

B. Research on the Situation as a
Factor in Leadership

One logical conclusion from all the studies on lead-
ership traits is that the behavior of lead.ers—al.ld'pll;e-
sumably the traits that are invented to !1e t.x:hu:ld e-
havior—varies widely from one leadership s.uu?tfon to
another. We have already seen that the mdn‘nduals
who are judged leaders in OCS are not often judged
good leaders in combat. And Naval officers who are
given good efficiency ratings at sea are not al\.vays (nor
even often, when the 7 is .10) given high efﬁaency.rat-
ings ashore. Some of the discrepancy b-etween ratings
in one situation and those in another is undoubtedly
due to the raters. But it is clearly conceivable that the
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tion changes, the demands on the leader change. If the

leader cannot meet the changed demands, his pro-

ficiency as a leader will obviously suffer. It makes al-

most immediate sense that we should not expect the .
officer who excels in combat leadership to have the ot
of keen insights and subtie abilities demanded by an
intricate administrative job. And the industrial execu-
tive who succeeds in guiding his company through a
wild and rapid expansion is probably not the ofe to be
2t the helm during a period of calm solidification of
success. The behavior of leaders obviously changes as
the situation changes. The demands on the leader also
change as the situation changes.

All this means that it may be profitable to throw a
research light on the situations in which leadership
occurs.

Itis clear that we noy have few really adequate ways
of dealing with situations—with groups—as entities.
WWhen we set out to describe a group, about all we can
=2y is that it is large or small, that it is primary or sec-
ondary, that it bas a certain name, or that it serves a
c=riain alleged purpose. Or we can talk about military
groups, church groups, young people’s groups, college
Zroups, political groups, or family groups. But such
“escriptions are neither precise nor complete, They
=== roughly equivalent to describing a man as a small,
Siendly, blonde colonel in the Air Force. Such ac-
esentsare all right as far as they go, but they do not help
much if we are interested in studying the intimate and

s=bile details of a leader's behavior as it relates to the

men are good leaders in the OCS or shore situation but g =up he is leading.

are not good leaders in combat or at sea. As the situa-
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tion as it affects leadership, we need to discover or
invent new ways of describing social groups. One inter-
esting approach to this problem has been undertaken
by Hemphill.?® This research project undertook the
relatively ambitious job of finding basic dimensions
that can be used in the precise and systematic descrip-
tion of groups. The research was based on the notion
that it would be possible to take any group, give it a
score on each of a number of dimensions, and come
out with something of a “profile,” like the profile on
the psychograph of an individual who has taken a bat-
tery of psychological tests. If we could do something
like this for a group, then we might really get some-
where in predicting what sort of behavior a leader will
find adaptive in what sort of group.

The Hemphill research on dimensions has not yet

paid off in any very practical way. It has run into some

bothersome methodological bugs and is, all in all, a
very difficult sort of research to handle. We will not
take the time here to give an account of how data were
gotten from 500 assorted groups and then ground up
in IBM equipment. We will simply list the dimensions
that were tried out and illustrate how they can perhaps
help in getting at leadership problems.

The 15 dimensions which were defined and applied
to the descriptive analysis of 500 groups are listed
below: i

1
2

Size of the group.
tions as a unit (togetherness).

age, sex, background, etc.
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- Homogeneity of group members with respect to =
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- Flexibility of group relation.

- Stability of the group with respect to frequency
of major changes. - £

6. Permeability of the group to new members.

. Polarization of_the grqup- ‘with respect to jts

(1}

goals.. : £ s S
8. Autonomy of the group with respect to ;other._
groups. 7
o- Intimacy among group members.
10. Control or the degree to which the group regu-
lates member behavior.
1. Ifarticz'pation of members in the group's activi-
ties.
12. Potency or importance of the group for mem-
bers.
13. Hedonic Tone or the degree of satisfaction de-
tived from group membership.
14. Position of a member within the group's status
hierarchies.
:5. Dependence of members upon the group.

.-iny givcsn group, supposedly, can be given a more
©F i=ss precise score on each of these dimensions. These
scores will constitute something of a profile for that
=roup. Such a profile should be considerably superior
%o the description of a group as “a bedraggled group in
= F.0.3V. camp” or a “large, low-morale group in the
“Arm=7." Such a dimensional description may help enor-
~mously in dealing with leadership. It is not incon-
~e=mnable, for example, that we can find “types” of pro-
Sles and that we will eventually be able to select or
Z=in_our Jeaders 5o _that their behaviors would “ht”

=== sort of group they are called on to lead.
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These are all worthy ambitions and they still appear
to be realizable. But the millenium is a long way off.
Hemphill used these 15 dimensions in describing the
500 groups on which data were gathered, then made
some progress in relating the group dimensions to
leaders’ behavior. The very definition of the dimen-
sions, as a matter of fact, leads to the setting up of
testable hypotheses about leadership. Take the dimen-
sion of dependence for example. Groups obviously
vary with respect to the degree in which the followers
must depend on the leader for the satisfaction of their
needs. In one group the leader has the power of deci
sion over hiring, firing, promotion, or even over life
and death. In another group the leader may in fact be
dependent on the follawers; if they don’t like him the)
may eliminate him. What effect would you expect thit
variable to have on the behavior of the leader? In orde:
to lead well in a group where dependence is great
what must the leader do? You can set up a number o}
reasonable and testable hypotheses about leadershi
and its relation to dependence. For example, whert
dependence is high, the leader’s perceived fairness it
administering rewards and punishments is likely tc
become very crucial. Where dependence is high, tht
leader probably needs to be very clear about statin
rules and regulations, but where dependence is low
this is not likely to matter much.

The dozens of hypotheses that spring from this di
mensional thinking have not yet been thoroughly exi
amined. But as an example of what happens when suj
analysis is made, Hemphill and Westie® have studiel
in some detail the relation between the leader’s be
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havior and the size of the group. To make such analysis
the procedure was to separate the 500 groups on which
dat::x were available into “larger” and “smaller” cate-
gories, then see what specific behaviors on the part of
the !eadcr were observed by group members' as oc-
curring more or less frequently in the two groups of
groups. Each group member who reported on a group
was asked to check, for example, the frequency with
which the leader “demonstrated physical courage.”
Each reporting member was also asked to judge
whether this item of behavior applied to the group he
observed. Such an analysis reveals that a large number
of leader-behaviors occur more often in large groups
and are more often applicable to large groups than to
sma.ll groups. The following list gives examples of be-
haviors that apply to and occur in large groups more
often than small groups.

Leader demonstrated physical courage.
Leader demonstrated “moral” courage.
Leader made rules and regulations clear.
Leader knew his job.

He allowed no exceptions to the rules.
He made people enthusiastic.

He co-ordinated different jobs.

He wisely delegated authority.

He could give orders pleasantly.

These and other data add up to the conclusion that
large groups make more and different demands on the
leader than do small groups. In large groups a larger
p9rtion of the leader’s total behavior seems critical for
hisrole as a leader. The leader of a small group is, in a
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way, a freer individual. Generally speaking, the leader
in a large group plays the role of impersonal direction
coupled with a firm and impartial enforcement of rules
and regulations. In smaller groups the leader plays a
more personal role. He can make exceptions to rules,
listen to Gthers, treat each member as an individual.
The attempts to deal with the group as an entity—
to be described and measured much as we describe and
measure a human individual or an amoeba or a mole-
cule—may lead us to pay dirt in leadership research.
The work of Hemphill and similar efforts on the part
of Cattell and others™ ¢ deserve close consideration. It
is' very conceivable that a dimensional approach to
military leadership situations would yield immediately
valuable insights having a bearing on both the selec-
‘tion and training of military leaders.

C.

The need to study the leader and the need to study
the situation are both obvious. But what about the fol-
lower? OF course, when we look at the situation we are
also looking, in at least an indirect way, at the fol-
lowers. But perhaps a direct look at the led will help
us make sense out of leadership. After all, it is the fol-
lower who accepts or rejects leadership, who often
judges whether leadership is good, who works or loafs
for the leader. We may well ask questions about the
factors in the follower which bear on ‘the sort of rela-
tion established between him and the leader. What
about something we can call the “readiness for leader-
ship™ in the typical enlistee or draftee? What attitudes
or traits or ideas does he have which prepare him to

Studies of the Follower
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accept or reject various sorts of leadership? What sort
of followers adapt most easily o military leadership?

There has been no research designed to get at such
problems; But there is a Navy-sponsored project now
going on at the Institute for Research in Humap Rela.
tions, at Philadelphia, whicl promiises to turn up some
significant things about followship.

This project,” through the use of field survey and
other techniques, has delineated Certain tentative per-
sonality traits, certain attitudes and certain “ideo-
logical” factors in followers and has examined the rela-
tion of these things to the “readiness for leadership.”
We need not here go deeply into the theory underlying
the study but the questions the study should at least
illuminate include such as the following: “Are there
discoverable traits of the follower which move him to
accept or reject strong-man leadership? Does the per-
sonally insecure person seek out leadership and lean
heavily upon it? What is the American attitude toward
authority? Are we really, as the anthropologists tell us,
an authority-rejecting people? What is the American
‘ideology” of leadership, if any? Does the American
individual have a set of standards by which he judges
the adequacy of various sorts of leadership? What do
the American people expect of their military leaders,
and what do these expectations have to do with their
reaction to a military leader when they meet up with
one?” The answers to such questions can be expected
to furnish useful Knowledge about the background
against which all leadership in America oceurs, and
will almost suTely help define the general leader-
follower relationship.
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The data from this study** show wi[‘h reasonal;]'e |
clarity that factors in the follower do mﬂu.er;lce is
attitudés about leaders and will, pre.surx}ably. influence .
his chioice of a leader; or his beltavior in ‘the presence

a leader. For exampl
Zﬁ.ived Roosevelt primarily as (a)A a mgn \s‘/‘ho warmly
liked people, (b) a man who supported and looked ou:
for” the little man, and () a man of great persomlx
strength. Itis fairly safe to say that the Am?ncan people
had certain ‘“‘needs” and that they perceived FDR ;,s
the man who met these needs, who solved their pro d
lems. Perhaps we can describe these needs as (a).a nee
for approval from above, (b) a need for r'natenal sup-
port, and (c) a need for a strong father-like ﬁgure. to
reassure them in time of stress. Su.ch. conceptualiza-
tions leave much to be desired, but it is (:,lear that fol-
lowers will follow a leader who meets their needs, who
solves their problems. And thi.nk?ng in terms of needs
of followers may give us new 1Insig

hts into leadership.

1V. Toward a Theory of Leadership

‘We are now in possession o
concerning leadership, military_an
of our facts are negative

our insights are partial but still valuable. We als

possess consi
motivation and group process, kp
relevance for the understanding o
nomena. It does not appear too o ;
we can soon incorporate all existing facts into a sy’

of leadership, a theory the formulatio;

owledge of dire

tematic theory

g LLTLLA e

e, the American people.per-

f many facts and insights
d otherwise. Many chology and hence lessens the completeness of our
but none the less sound, and .

derable knowledge about both individual

f leadership phe
ptimistic to hope that

RESEARCH ON MILITARY LEADERSHIP

of which would guide toward additive significance
our separate research attempts and which, if formu-
lated, would hasten the arrival of demonstrably_useful
applications. ) : o W%
I wish now to spend a few minutes stating some g‘én;
eral ideas about one pos§ib[_e road toward theory and:.
then to take an exploratory walk down this road:
The first general point is this: it now looks as if any
~ comprehensive theory of leadership will havé to find -
a way of dealing, in terms of one consistent set of
rubrics, with the three delineable facets of the leader-
ship phenomenon; (1) the leader and his psychological
attributes, (2) the follower with his problems, attitudes,
and needs and (g) the group situation in which fol-
lowers and leaders relate with one another. To con-
centrate on any one of these three facets of the problem
represents oversimplification of an intricate phenome-
non. A focus on the leader alone will probably con-
tinue to yield positive but unexciting correlations. To
concentrate on the follower alone will reveal relation-
ships, but probably not very significant ones. A focus
the situation alone may cafry us to a level of ab-
straction that obscures the dynamics of individual psy-

nderstanding. A good theory must include, but some-
ow rise above, the facts we now have or may accumu-
ate in all of these three limited areas of concern.

A second general ;dea I wish to express gets a little
ore down to earth and deals with one possible way
drawing a comprehensive theoretical picture at least
~udely inclusive of what we now know about the
=ader, about the follower, and about the situation.
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This general way of thinking involves the four fols 10 assume toward the group a strong, father-like role.

lowing poims:

1. There is a follower in every instance of leader-
ship, a follower with certain problems, attitudes, ex-

pectancies, and needs. 1%

2. In any group the motivational pattern of ll:l
single follower, and of the followers ifx aggregate, will
depend on characteristics of specific situations. In on
situation long-standing individual motivations Wil

If the situation is such that the follower's need for

 Ego-income is great, the leader must be able to deny
directive authority and play a role in which nondirec-
tive procedures are paramount.

Here, then, is the bare outline of a way of thinking

bout leadexship. The outline will need much filling-
in and perhaps serious renovation before it becomes

ything approximating a systematic theoretical pic-

hold sway. In other situations motivations specificallyf "¢ But in its present form it gives some promise of

and focally connected with an explicit group goal \.vil
be the salient motivations. For example, a hypothetic:
need for approval from above will be important 1

many situations but will give way in emergency situd

tions to more specific and situationally dete;mine
patterns of motivation. )

g. In any situation, the pattern of follower motiv:
tions will put demands on the leader, demand.s th
leader must meet if followers are, both psychologlfall
and physically, to stay in the group. In some situation
for example, the leader must be strong enough to me
salient dependency needs while in another he m,ust.
able to encourage and implement the followers’ ne
for autonomy and responsible participation.

4. Whether or not the leader n.leet.s.qu': deman
upon him will depend both on .hls abilities and o
some deep-lying personality attributes. If the grou
seeks a concrete goal, the leader is under pressuré
give the technical assistance necessary fo‘r the rc.achx
of that goal. If the group is in a state of insecurity an
needs a strong leader upon whom to lean, the leade'r
basic orientation to his own authority must allow hi
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serve some present elaboration.

cluding a large number of known facts and it leads
some potentially profitable hypotheses. It may de-

Let's look for a moment at the things a follower

brings with him into a leadership situation and then
we can focus, for purposes of illustration, on one im-
portant follower need as it varies with the situation
=nd as it makes demands on the leader.

Any follower who comes into a group brings his in-

dividual personality with him. He is, in large degree,

product of his social environment, a bearer of the
tives and inclinations common among those who

ve been exposed to the same society he has made
ce with. He also brings, of course, his own unique
entation to life.

Many of his existing needs and attitudes have a great
1 to do with his readiness to respond to the leader
the group. He has, perhaps, a strong need for
erly approval. Or he may have a need to lean de-
dently on a strong leader who will do his thinking
him. Or he may have a hidden desire to kick all

thority in the teeth. Perhaps he brings with him a
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Jearned bias against big men or men with red hair.
Perhaps he carries a picture in his head of what a “real
leader is like. He brings his readiness to respond to
various bearers of social status-such as the wealthy or
the educated In the presence of any leader, all his
learned ways of reacting to ﬁgures of authority come
into play.

Of course the follower reacts to more than the leader

in a group situation. The other members of the group

are also potential sources of psychological income or
of frustration. And the goal the group seeks is a very
significant element in his motivational pattern. His
general willingness to stay in the group, to contribute
to it, is a function of his hypotheses about the psycho-
logical income to be derived from all these sources.
Nouw let's take one motivational element that seems
crucial in many groups and examine it as it relates to
changes in the situation and to the behavior of the
leader. Our Philadelphia studies strongly suggested

that followers in very many situations have a need for
approval, for a feeling of belonging, of usefulness, of
being respected and liked as individuals. Our da

suggested that such a need leads to the seeking o
leaders characterized by warmth and humanity, leade

who “like people.” It is perhaps both adaptive an
justifiable, at this juncture, to broaden this “need fo
approval” and to follow Likert'? in referring to a mo

inclusive motivational syndrome that can be calle
Ego-needs. This syndrome has often been referred t
in psychological literature without ever having bee
defined with optimal precision, but for present pu

* poses we can use the term to refer to the individual’
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desire to be recognized, to feel useful, to be approved,
to feel integral and responsible. And we can set down
some loose-jointed h) potheses about the way Ego-needs
vary w ith changes in the situation and the way such
variations give rise to changmg defriands on the leader.

Any American follower {rings his Ego- -needs wnth-
him when he comes into any group, whether the group
is an infantry squad, a bomber crew, a PTA organi-
zation, or a road construction gang. Unless the over-all
group situation satisfies these needs, there will be an
increase in the individual's inclination to withdraw
from the group or to pursue only passively the group's
goals. The leader of the group, both in terms of the
follower’s perception and in terms of objective reality,
has a good deal to do with the satisfaction of these
needs. The strength or saliency of such needs will vary,
but seldom are the needs completely dormant.

One very general hypothesis concerning the relation
between the strength or saliency of Ego-needs on one
hand, and the characteristics of the sxtuauon on the
other, is as follows:

The need for Ego-satis]actions on the part of fol-
lowers will increase as the potency of the group goal
decreases. This hypothesis says, in effect, that a group
of hungry men will follow a leader who can help them
get food no matter how much of an S.0.B. is the leader.
It also says that the West End Knit and Chat Club,
having no psychologically potent goal to pursue, will
soon disintegrate or will soon reorganize itself, if its
leader blocks the followers’ attempts to satisfy their
Ego-needs. In military groups, where there is a life and
death emergency, it does not matter if the leader is
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ing smooth interpersonal relations. If . o ) ._
};;oor e arrax;gox:‘f :live he'is ac}::eptable and he will only certain skills in human relations. In a submarine
he can get u )

lowed. In many groups, the “popular” person, 0 patrol, by contrast, where the goal is clearly defined
, )
be fol owe t In e s:;ogt - 2})6 one who is perceived and where every member of the group knows whether
1 5 . . 4
‘helsoc;or:llee:dcer He ma'kes everybody feel like some- the hit is scored or whether the boat surfaces when it
as the bes ;

;: ¢ o3 % 5 ar s . " lll
Bk tl of popularity.) But should, the skipper has a technical function. His ub! y
Bl (S \cast Lrpeyeony; of pOi 7) 10 perform this function, in a functionally organized

i i lar leader suddenly faces an
if the group with a popular y - group, assumes great importance_

emergency, the demands on the leader come in a dif- X : -
ferent form and it is not enough that the leader be a1t is possible to set down a number of additional

“nice guy.” The group goal becomes more potent and 11ypotheses about '-hF "“ri?‘i?‘ls ‘_’f the strength and
the nice guy is traded in for a new leader who can help E form of Ego-needs wnl.u variations in other. dimensions
solve the problem. The experiments of Carter and of groups. Th? following will be llh.xstram'e:
Nixon® illustrate that the leader who can win nomi- I .FOH.OWCI‘ s Ego-needs fiecrease in strength as the
nations from his followers and from his teachers is not polanmuox} of the ETONP: Increases,, A group that is
necessarily the leader who is followed when a real busy pursuing a goal will not take time out to worry
group goal emerges. ) about whether ever)'bod'y is somelfody. Perhaps a
We can further state two secondary hypotheses about £TOUp cannot often get itself polarized unless Ego-

the relation between Ego-riceds and the group’s rela. feeds are already satisfied, but once vigorous action is
° - in progress the important thing is to reach the goal.

- All else is secondary.

2. As the size of the group increases, Ego-needs are
fess likely to be satisfied. This hypothesis raises the old
question about the optimal size of a committee. The
farger the group, the more difficult it is for every indi-
vidual in it to be individually recognized. Ego-needs
are likely to be better satisfied in small and informal
zroups, when interpersonal contact is maximal. Per-
aps people will generally identify more strongly with
small than with large groups. At least it seems clear
that in large groups the leader cannot do the same
shings he does in small groups to satisfy Ego-needs.
The data of Hemphill and Westie® show that he does

@ot. In large groups the leader’s general appearance of
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tion to its goal.

1. As the group goal becomes more clearly defined,
there will be more emphasis, other things being equal,
on the leader’s ability to help the group reach that goal,
and less emphasis on his ability to satisfy Ego-needs.

2. As progress toward the group goal becomes morl
visible, there will be increased emphasis on the leader’
goal-relevant skills and less on his ability to satisfy Ego
needs.

These hypotheses say that in such settings as bureau
cratic organizations, where the goal is not clearly de
fined and progress toward it is not clearly visible, the
“nice guy” leader can stay in office for years withou
having to demonstrate any technical ability. He nee
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warmth and humanity probably becomes more im- 14 seems reasonable to believe that the leader who,
portant, with respect to Ego-needs, than what he ac- oiher things being equal, can best satisfy the follower’s
tually does in his interpersonal relations. need for acceptance and approval is the leader who
Follofvers' Egoneeds, in strength and manner of genuinely likes people, who works on the general hy-
operation, vary as the characteristics of the group pothesis that people are good and that the whole hi-
change, but these needs are present in-a large variety man enterprise is worth while, R
of groups and they are often so important that they [t js not hard to believe that most of us, in sur rela-
must be satisfied if the follower is to remain in and yon with people, act in consistent accordance with a
contribute even minimally to the group. Likert!® has j.o1neq general” hypothesis about the goodness of
shown that industrial groups with "emPIOY“‘Ce'}'umm beings. Some people act in apparent con-
tered” supervisors have higher productivity than sim}- sistency with an optimistic adience toward any human
lar groups with “company-centered” leaders. There is peing that comes along. They exude an air of accept-
a good deal of evidence that military leaders who are ., e ang approval. Some, at the other extreme, are at
“for their men” are the ones most enthusiastically fo‘l cast initially abient to any other person and appear
lowed. The superiority of democratic over autocratic,, pe continually seeking evidence to document the
groups in many situations is probably due to the factgjef expressed in Steig's well-known cartoon, that
that democratic procedures give followers more Ego- ple are no damn good.” This abience may take
income. We cannot deny the importance of Ego-needs. 5. form of paranoid suspicion or of scorn, depending
And we cannot doubt that the leader in any group has, ywhether the individual perceives himself as above
a significant hand in determining whether or not fol- below his fellows. But whatever its form, such a
lowers feel wanted, approved, and recognized. This iSzaneral readiness to respond to people may have a good
one important way in which the leader determines thez.a] to do with an individual's performance when
follower’s psychological income, and hence the pro-giaced in a leadership role. If followers need to be
ductivity of the group. iked, their relations with a leader who basically likes
All' this leads us now to ask questions about thegs one can be counted on to be mutually unsatisfactory
leader's personality. What sort of leaders are able tozn4 conducive to unproductive group morale.
meet the demands, in the various forms, for Ego- Can we define and measure such a variable? There
satisfactions? Such a question is probably not now an-ge.ms to be no real reason why we cannot. We could
swerable in terms of available conceptual or technicalg, probably do a fairly reliable job of rating' our
tools, and hence it is a very troublesome question. Butyequaintances on a continuum from like-people-in-
wrestling with it may still be worth the trouble itepera] to dislike-people-in-general. If we could do
entails. is, and if we could also determine for any given situa-
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tion, the strength of the follower’s need for Ego-income,
we could state and test some relatively neat hypothesis
about what sort of leaders will win what sort of accept-
ance and promote what sort of group effort. Ata very
general level we can state the hypothesis that over a
period of time and throughout a variety of situations
the industrial or military leader who likes people, who
is “‘people-centered,” will, other things being equal,
achieve better group productivity and better subjec-
tive group morale than will the leader who is possessed
of a deep distrust of people.

This analysis of the follower’s need for approval, its
variations with changes in the situation, and the im-
plications for the personality of the leader give an
example of the sort of hypotheses growing out of the
approach here advocated. Though presently our defi-
nitions are fuzzy and our concepts lacking in neatness,
the approach may prove productively provocative to
somebody and may lead to some solid experimental
investigations.

We can make the same sort of analyses for other fol-

lower needs. Take the follower's need for strength
_ from above, a need the Philadelphia study indicated to

be important. Probably this need increases with the
potency of the group goal and the general insecurity
of followers. What sort of leaders or potential leaders
have the ability to assume great responsibility for the
welfare of others? Some people seem basically incap-
able of making decisions for others. They cannot play
the role of a strong father. Maybe their need to be

loved by their followers is too extreme to let them rul
that risk of disapproval that resides in the assumptiol
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of responsibility. Other people must assume respon-
sibility for others—they need power and a dominant
role. Still others can assume power or they can leave it
alone, as the occasion demands. A significant aspect of
the leader’s personality, this reasoning goes, is his atti-
tude toward his own autherity. Perhaps this attitude;
too, can be incisively defined and its relation to group
performance systematically studied. z B

The follower’s hypothetical need for structure leads
to further hypotheses. This need will vary from situa-
tion to situation but its presence anywhere leads to
questions about the leader’s interest in giving structure
and about his ability to do it. Research results show
that in many situations leaders are characterized by
both more intelligence and more verbal fluency than
are the followers. These facts may be tied together
under the general heading of the ability of the leader
first to see what the problem is and then to communi-
cate it to his followers. In addition to the ability to see
and to communicate structure, the leader must want to
give structure. Some leaders (e. g., some teachers) ap-
pear more interested in letting the followers know that
the leader knows about everything than in letting the
followers see the problem for themselves. This sort of
factor in the leader’s personality might well be investi-
gated further.

There are other follower needs we might think
about with profit, but demands from followers are not
the only source of pressure on the leader. Many leaders

h ves_hav ders. They work in an official hier-
archy with official goals to achieve. In many instances
the leader's success is judged in terms of the group's
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performance in advancing a goal imposed from outside
itself. This sort of arrangement raises fascinating prob-
lems in leadership and in morale. We will not take
time here to do an essay on this problem, but it may
be worth while to set down one general hypothesis
about the leader’s orientation to “official missions.”

The general hypothesis says that individuals differ
widely in the proclivity for accepting “missions from
above.” Some people are chronic “company men."
They accept any goal that is handed down from au-
shoritative sources. They pursue it vigorously and will
do almost anything to make their followers pursue it.
Others are unable to accept any mission from above;

in any organization, they are constitutional outlaws
Still other individuals can accept some missions fro;
above and can, with skill and rationality, persuad
followers to pursue them. The leader’s orientation t
official missions is probably a consistent aspect of hi
personality. It probably can be defined and dealt wi
in relatively objective terms. It probably has a lot t
do with morale and effectiveness of the groups he lead

SUMMARY

In a number of ways, psychological research has co
tributed usefully to the solution of practical leadershi|
problems. It seems fair to conclude that in the milita
and in other settings we can now select and trai
leaders better than we could 25 years ago. Throug
psychological research we can now select potenti
leaders who are in known possession of certain att
butes (e. g. intelligence) widely believed to be nec
sary for successful leadership. We have invented wa
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to increase the reliability of judgment about the effec-
tiveness of leaders, thus eliminating a good deal of
adventitiousness from the processes of selection and
promotion. Our knowledge of group processes is in-
cregsing, and may yield valuable insights into prob-
lems of leadership. We still have not solved the
problem of a criterion of effective leadership, but this
problem is not necessarily insoluble. Good hints come
to us from those who work on the characteristics of
groups and on criteria of group effectiveness. Research
now in.progress is based on a keener insight than was
the research of five years ago. We now at least know
something about which alleys are blind.

We can, with a right good will, continue our efforts
to understand leadership, for even though practical
results are slow to come, the potential social benefits
in even a minute improvement in leadership are in-
deed tremendous. Our chances of achieving such bene-
fits, if our opportunity to do our research is not re-
stricted, appear to be excellent.
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PROBLEMS IN THE ADMINISTRATION AND

. "Jl'u;m W. MAcMILLAN

HEN asked to participate in the sixth Current
- Trends program I was told that emphasis should
be placed upon the utilization of contract research
studies, and that little comment was needed regarding
the administrative aspects per se. I replied that admin-
istrative problems are sometimes as important as those
of utilization and that I would welcome an oppor-
tunity to relate some of the experiences and problems
encountered during the five and a half years I have been
, directly concerned with the administration of a re-
" search program consisting entirely of contracts be-
tween the U.S: Government and universities, non-
profit organizations, and consulting groups. Permission
to do this was granted, hence the title of this paper.
You have only me to blame for this inclusion of admin-
istrative problems in a series which is supposed to
report the development of psychology as science, with
reviews of progress and method. My reasons for doing
this are several.

First, the title of this conference, Psychology in the
World Emergency, indicates logical consideration of
the role psychology plays in the present cold-hot war.
This role is largely determined by people in adminis-
trative positions. :

Second, psychology as science, or if your prefer, psy-
chological research, is to a considerable degree de-
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pendent upon government funds for support, and this
support is in turn dependent upon the psychologists
and others responsible for the administration of re-
search programs.

Third, research administrators are in a measure the
determiners of directions in which psychological re-
search is guided now and in the future.

Fourth, the support of research has assumed many
of the characteristics of “big business,” with many of
the same administrative problems. It is thus a legiti-
mate field for study. There now are at least seven gov-
ernment agencies which support continuing programs
in social science research. Several full-time adminis-
trative positions exist in each of these, to say nothing of
part-time employees and advisors. While the funds
involved represent a very small fraction of the total
research and development budget they still amount to
quite a few millions of dollars, or “megabux,” and the
administration of this amount entails some interesting
and provocative problems.

My discussion will concern the administration of
contract research and its utilization, omitting refer-
ence to in-service programs of research except for com-
parison. I have drawn heavily upon personal experi-
ences and those of my close associates, but I do not
believe that these differ to any great extent from ex-
perience of administrative people in other agencies.
Discussions and meetings with representatives of othier
groups, and the resultant familiarity with their pro-
grams, clearly shows that many problems are universal,
and that they are handled in similar fashion in different
agencies. Many of the problems are common to the
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administration of contract research in all fields of sci-

ence,’ physical and medical as well as psychological.
Others ire specific to the conduct of psychological
projects. No attempt is made here to differentiate these
problems, but the intent is to present an over-all view
of psychological research administration.

Let us take a quick look at a bit of history. Imme-
diately following the cessation of hostilities in August
of 1945, hundreds of psychologists discarded the uni-
form and returned to civilian life; OSRD-NDRC went
out of business, releasing many more from wartime
research projects; and the military services cut their
personnel staffs to ribbons. I cannot speak for the other
services, but shortly after the war there was only one
psychologist in Navy uniform (and he was called some-
thing elsel) and one division which, during the war,
had employed nearly two hundred people now had a
staff of eight. :

While this mass exodus was going on a government
lush with victory and uncommitted funds was per-
suaded to make money available for research support.
A few hardy souls-accepted Civil Service positions to
administer these funds, and the growth of research
support into big business began. The Navy's Office of
Research and Inventions was changed to the Office
of Naval Research. The Joint Research and Develop-
ment Board was established, later to drop the “Joint”
when the Air Force was unified into a separate service
by the National Security_Act of 1947; the Human
Resources Committee of the Research & Development
Board was formed; advisory panels were organized by
the services; and funds were allocated for both in-
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service and contract programs. In 1948 and 1949 there
were setbacks to the research program as a whole. An
economy minded Congress reduced budgets and many
programs suffered reductions of funds. This was only
temporary, however, and.the psychological program-.
suffered little due to the eﬁm‘ts'of the Human Re- ~
sources Committee and other groups. The increased
international tensions beginning in 1949 resulted in
increased budgets which have continued until the cur-
rent fiscal year.

Although the future is uncertain, the establishment
of the National Science Foundation, the possibility of
a settlement of the Korean war, and the political up-
heaval certain to result if we have a change of admin-
istration this year, will profoundly influence the
budgets of the next few years. It is to be hoped, how-
ever, that the value of psychological research will be
recognized and that budget cuts, if they occur, will
be minimal.

You will remember that prior to 1942 there was
practically no governmental support of psychological
research. During the war large sums were expended,
primarily on in-service programs under the direction
of uniformed personnel, and in circumstances consid-
erably different from those of the present. The large
research program built up since the war has been ad-
ministered by people who had, to coin a phrase, to fly
by the seats of their pants, and sometimes found them-
selves in difficulties because the position of their heads
interfered with gluteal proprioception. The problems
confronting these people may be discussed in any num-
ber of ways. I have chosen to consider them in the form
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of questions, because they are perpetually confronted
with questions to which they must offer solutions.

It is in"human relations research that the greatest
difficulty is found, both in the conduct of the program
and in utilization of results. This is a new field, meth-
ods are not stabilized, results are far from clear cut.
It borrows from many disciplines of psychology as well
as from sociology, anthropology, political science, psy-
chiatry, and economics. There is as yet no solid body
of theory of principles, because it is still in the data
gathering stage of development, which must precede
theory. Leadership, group organization, communica-
tion of ideas, and the effect of racial and cultural factors
on behavior comprise its subject matter. These cannot
be studied in vitro, but must be observed under natu-
ral conditions where the attendant variables are so
numerous that reliable data can be obtained only
through many observations. This can be called basic-
applied research because under certain conditions it
is possible to advance our knowledge of the determi-
nants of human behavior while at the same time utiliz-
ing research data to improve human relationships. The
potential pay-off value of this type of research is enor-
mous. Even at its present primitive stage enough has
been learned about certain functions of leadership,
supervisory practices, and the communication of ideas
to contribute materially to military efficiency if it were
properly applied in training programs and operations.
It is difficult to convince military leaders of this, how-
ever, since they feel that they have been getting along
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pretty well with the status quo and are rightfully re-
sistant to change without overwhelming evidence of
the value of other practices.

Another avenue toward increasing utilization,  of
psychological research is through the enlightenment of”
civilian groups. The ignorance of the general public
of the potential value of psychology in a world emer-
gency is frightening. Any decrease in this ignorance
would extend the utilization of research immeasurably.
Possibly a campaign organized by professional groups
such as the APA, SSRC, SPSSI, and qthers would prove
worthwhile. Certainly, some formalized informational
program would pay dividends out of all proportion to
the investment.

I have tried to convey to you something of the job
of the research administrator, to describe in brief his
problems and responsibilities, and to outline some of
the major obstacles to more effective utilization of Ppsy-
chological research. These are not insurmountable, by
any means, and the gains that have been made in the
past half-dozen years are little short of phenomenal. Six
years ago no one could have predicted the greatly ex-

panded research program or the acceptance level it
now occupies.

?syc'hologists are enjoying the novel experience of
being in short supply, and the resulting financial and
personal gratifications. I trust sincerely that these bene-
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fits will continue, but for a moment I should like to go
back six years to the conference on Military Contribu-
tions to Methodology in Applied Psychology, held at
the University of Maryland in November of 1945. In
his closing address Jack Jenkins reviewed the progress
of psychology through Phase 1, or the local loyalty
period of school psychology, and Phase II, the develop-
ment of a professional loyalty, transcending schools,
which ended with World War II. He suggested that
we were then entering a third phase—that of social
loyalty and responsibility, where we have to ask if our
rciuhs have social and statistical significance.

Undoubtedly, some of the re-
search now in progress has great social significance.
Included in this volume is Fill Sanford's contribution,
for example.

But I.would like to leave you with the thought that
maybe, and I really mean maybe, Psychology in a
World Emergency is not completely fulfilling its re-
sponsibilities to Society in a World Emergency.
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THE USES AND LIMITATIONS OF
MATHEMATICAL MODELS, GAME THEORY,
AND SYSTEMS ANALYSIS IN
PLANNING AND PROBLEM SOLUTION

Joun L. KENNEDY

[The preparation of this paper was tly assisted by discussions with
Allen Newell, W. C. Biel.p ar?;r R. L.gcrfxaapman. Thcyyshould. however,
be rel d of responsibility for my intery ions of their thoughts.]

EFORE launching into the formidable array of
subject matter contained in the title of this paper,
let me say, by way of introduction (and perhaps of
apology) that, for the past year, I have been straying
from my natural habitat, the fields of human engineer-
ing and physiological psychology, into close daily asso-
ciation with a group of mathematicians, philosophers,
physicists, engineers, social scientists, and psycholo-
gists. The common problem of these specialists may be
stated as follows: How can we deal with the complexity
of real human affairs? What methods, preferably sci-
entific and objective, can be utilized or developed for
predicting the behavior of complex, interacting sys-
tems? This is the problem referred to in the title of the
present paper.

The word “systems” will appear rather frequently
from now on. Webster says that a system is “an assem-
blage of objects united by some form of regular inter-
action or interdependence; an organic or organized
whole.” Webster is here defining what we should recog-
nize as a simple system since the key word in this defi-
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nition is “regular.” We wish to deal with more com-
plex systems, such as assemblages of machines, assem-
blages of men and machines, assemblages of men and
the ultimate complex -system, individual human be-
havior, where the interactions be;wgen parts, although
well-recognized, are anything but “regular.” If this is
too strong a statement I think most of us would agree
that much of: the regularity remains to be discovered.
‘Why study systems rather than components? Because
the important questions we are asked to solve today are
primarily questions involving complex interactions.
In real life we are forced to solve “staff” problems as
well as “line” problems. We are forced to plan, and
thus to predict, in order to adapt successfully to the
emergencies of life.
" Ithasbeen pointed out many times that the scientist,
when he is faced with complex systems, usually begins
on his problem of prediction and control by breaking
the system up into components of a convenient size and
degree of complexity. He studies the components in-
tensively and, many times, is piously content to lcave
the problem of interaction of components to some
future time or to solution by wisdom. I am particularly
sensitive to this criticism in relation to the field of
human engineering, where, it seems to me, component
thinking has dominated the efforts to establish it as a
substantial scientific contribution to the real world of
human affairs. I am reinforced in this conviction by
the work we did at Tufts College in preparing the
Handbook of Human Engineering Data for Design
Engineerst The Handbook answers many compo-
nent questions having to do with the parts of the
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human and his environment, but it is woefully weak
in answering systems questions. Perhaps this is another
way of saying that there is no central theoretical frame-
work on which the data are hung—theré was no mathe-
ma'tical model for spelling out the complex inter.
actions everyone sees from common observation’ of-. .
individuals and groups. il
L‘et us try out some systems questions on thefhuman
engineer to make the point possibly a little clearer.
The aircraft designer wants to know, for example, the
relation between the size of the dial of a particular air-
craft instrument and the performance of the pilot-
ail.-craft combination in executing a standard military
mission. He is not much interested in learning that
speed and accuracy of dial reading improve as dial size
is increased because the performance criteria are spe-
cific to the component. He wants to be told that either
this instrument component is critical to system per-
.formancc so that he should maximize its space, or that
1ts particular size, within wide tolerances, is not critical
to the successful performance of the military task for
which the plane is designed. Then he can go ahead
with confidence in working out the optimal dial sizes
in accordance with over-all space limitations of the in-
Strument panel in a reasonable way. Actually, the
human engineer makes that latter kind of recom-
mendation but, it should be emphasized, he does most
of it by using common sense, intuition, or wisdom, and
not with the data fram his science, S
Component thinking may be illustrated in another
more particularly human case. The National Research
Council’'s Committee on Aviation Psychology” investi-
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gated the contribution of the pilot’s visual acuity to
the task of learning to fly an aircraft. “Normal” visual
acuity, as measured by the Snellen Chart, has for years
been required of all aviation cadets. The Committee’s
studies demonstrated, however, that within a range of
tolerance, visual acuity of trainees did not significantly
affect training time or terminal skill.

Component thinking vs. systems thinking appears
most clearly in psychology in the choice of the criterion
measure for evaluating performance. At the risk of
appearing to pour salt on old wounds of some of my
colleagues on the program, we may cite as an example
of component thinking the choice of school grades as
a criterion measure for determining the effectiveness
of selection tests. Our real interest is prediction of
success on the job, even though it may be argued that
success in school is a necessary antecedent to job suc-
cess. It is possible that we are too frightened of negative
results and this fright drives us to carve our systems up.
Negation of an hypothesis about the relative impor-
tance of a component in a system has equal stature with
affirmation. Thus, it probably saved the Western Elec-
tric Co. in the famous Hawthorne study a considerable
amount of money to discover that illumination level
of the work space was not a very important determiner
of productivity. o

You have recognized by this time, I am sure, that it
is difficult to draw a line between components and
systems. “Big fleas have little fleas,” big systems have
little systems, and so on, ad infinitum. In the real world
a system is defined by the questions the scientist or
expert is asked to solve, or that he asks himself. A com-
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ponent solution is one that may be perfectly valid, but
it does not answer the question. I shall argue, then,
that to deal with the complex problems of human life
we are forced to adopt broader systems criteria.

Let me remark, before going on to the next section,
that this feeling of uneasiness ‘with respecg,to compo-
nent criterion measures is coming to be shared by
many users of electronic devices. The electronic gadget
is the example par excellence of the component meas-
ure—we build a resistor to, or so many ohms, without
reference to the demands of the system in which it will
become a component. Electronic devices have become
complicated enough so that we are forced to re-
evaluate how the components interact in determining
the over-all goal of the system. This field of study in
engineering has received the name “Machine System
Reliability.” In psychological terminology it is ma-
chine system validity that is being studied. The ques-
tion asked is: “What do we have to do to the parts in
order for the whole system to perform the over-all task
we wish it to perform at some level of predictability?”

WISDOM AND COMMON SENSE

I did not include wisdom or common sense in the
title of this address as a solution to the problem of com-
plexity because it is such an obvious one.

We solve our everyday problems with this device in
one form or ‘another and hardly ever stop to examine
the method unless we happen to be philosophers. If
we feel that our own wisdom is inadequate, we consult
the wisdom of someone else, the “expert.” Now, I don’t
need to flog the idea that the solution to the problem
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of complexity by the opinion of experts leaves much
to be desired. If he is the right kind of expert, however,
he can perform an important function in problem solu-
tion. He can bring to bear accumulated historical
wisdom, i.e., how components interacted in relation
to systems criteria in the past, either by reference to his
own experience or through study of the great inter-
acting systems of human affairs in the past. This kind
of wisdom is an extremely scarce commodity. What
we usually find is component wisdom or common sense,
which results in emphasis on one aspect of a complex
problem with the other equally important aspects
ignored. I presume that this observation about the
behavior of experts is responsible for man’s attempts
to generate other methodology, such as the scientific
method, to assist him in mastering complexity. But
here again we ask, “Which scientific method, systems
methods, or component methods?” Again the answer
is to be found in the choice of a performance criterion,
which, in fact represents the level of aspiration of the
scientist. Let us consider, now, some alternatives to the
method of wisdom.

MATHEMATICAL MODELS

Mathematics, the queen of the sciences, also offers
a traditional solution to our systems problems; tradi-
tional in the sense that mathematical methods have
been successful in dealing with many complex inter-
actions in the physical world, and it is quite natural to
assume that they would perform equally well in deal-
ing with the complexities of human interaction. Why
is it, then, that social scientists are not more inclined
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toward mathematical model building? Two general
answers may be given to this question. The first has
to do with the information or data about a complex
interaction supplied to the mathematician. The sec-
on.d g§neral answer is that the mathematics for han-
dling interaction problems is still in an early stage of
development.

Miathematics provides the optimal language for com-
municating complexity, but mathematics only oper-
ates with the information fed into it. If only com-
ponent information is put in at one end, no informa-
tion about the total system comes out at the other end.
1f we require the mathematician to provide solutions
to systems questions without giving him the necessary
data, he will make some assumptions on his own in
order to wrap up his package. Then we find that we
cannot stomach the assumptions, that the mathemati-
c_al model is too simple, that our wisdom tells us that
life really isn’t that way, and we become suspicious of
the whole mathematical model concept. I would argue
that the fault, if there be one, in this controversy, lies
mainly with the provider of data for mathema,tical
trecatment. We stick to our small components when the
mathematician needs quantitative system information
for his special brand of magic.

%Icre is an example which will illustrate the limi-
tations under which the mathematician works. It is
desirable, from the point of view of a tracking system
designer, to describe and predict the performance of a
man-machine target tracking system by means of
mm!xematical formulae. P. M. Fitts® describes a mathe-
matical model, proposed by Ragazzini, for the response
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of the human operator in the tracking situation. It is
the second-order linear differential equation:

poue =2 SE | bE ¢ [ Edt delayed by g seconds,
E d (the RT of the subject)
@out = the operator’s response
.. E = the error or difference between
actual position of the target and
desired position of the target.
a, b, c = constants

where

—d&% — rate of change of error

f Edt = summation of error information
over time t.

The model predicts that the movement the operator
makes is a linear function of the rate at which the error
is changing, the absolute magnitude of the error and
the integral of past error.

Now, I believe that it is fair to say that this model
presents only a partial picture of the variables that
enter into human performance in tracking. The work
of Ellson, Taylor, Tustin, and Hick has clarified in
what ways the human individual differs from a con-
tinuous servomechanism. Among these may be listed
learning, set from instructions, interest in the job, rap-
port with the experimenter, etc. So the constants in the
equation are not constants. They turn out to be vari-
ables in time and hence are to be described by some
sort of learning function. They are also variables with
the complexity of the input, as the work of Ellson and
Taylor has shown.
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The important point to note in this example is that
when we come to test the predictive efficiency of the
equation describing the system it is found to be discour-
aginglylow. Apparently the mathematical model for the
man-machine system does not have enough complexity’
in it to describe the system successfully. This situation
I would blame on the aspef:ts of performance which
were originally measured. We do not supply the mathe-
matician with an adequate description of a system.

Let us now explore the mathematician’s contribu-
tions to the problem of complexity. My mathematician
colleagues tell me that there are two promising de-
velopments for dealing with man-machine systems,
namely, (1) the theory of stochastic processes and (2)
the theory of games.

A stochastic variable is one, the set of possible values
of which is known, but it depends upon chance which
of these values the variable assumes. Independent
stochastic processes have yielded the classical theory of
probability with the familiar models of the die, the
deck of cards, and the urns filled with white balls and
black balls. Independent stochastic processes are at the
basis of the kind of statistics most psychologists use.

Dependent stochastic processes, where the set of pos-
sible values of the variable are known but the variable
assumes a value dependent upon a previous value, look
more interesting from the point of view of handling
complexity. One may cite here such developments in
dependent probability analysis as time series, infor-
mation theory, and the study of communication.

Already, there have been several applications in the
psychological literature. Let us consider one such ap-

105




PLANNING AND PROBLEM SOLUTION

plication which is directly related to human inter-
actions. Bales! is interested in predicting the inter-
actions which occur in a small group while solving or
reaching a decision concerning a group problem. He
describes a model for two-person interaction as fol-
lows: “Visualize two persons who have met to discuss
a problem, and agree on a specific course of action. Let
ussay that they havea stock of experience, inclinations,
impulses, etc., which give rise to certain ‘suggestions’
in their minds. Each of them also brings along a critical
frame of reference—certain generalized preferences,
prejudices, values, etc.—in terms of which he evaluates
the suggestions that occur to him. Let us say that when
persons interact with each other there are four general
types of messages which they send to each other. We
will call these ‘suggestions,” ‘positive reactions,” ‘nega-
tive reactions,’ and ‘questions.’” A suggestion by one
typically leads to a positive or negative reaction or a
question from the other. The reaction or suggestion
received is a kind of ‘feedback,’ and exerts an influence
on the future direction of the process. The alternating
process of giving suggestions and reacting to them is
a circular process of social interaction.” )
The above quotation describes a dependent sto-
chastic process since the values of the behavior of each
subject are specified or categorized in advance, and
which one at a particular time (suggestion, positive
reaction, negative reaction, question) is chosen by the
subject in accordance with a preference schedule
which it is possible to describe in terms of probability.
Thus, let us suppose that each subject makes a sug-
gestion with P(s) = .1, makes a positive reaction with
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P(p) = .4,a negative reaction with P(n) = .3, and ques-
tions with P(q) = ..

Then, the two-person interactor may be diagrammed
as follows:

(1) (2)
PREFERENCE P(s) = .1 ' P(s) = .1
SCHEDULE  P(p) = .4 P(p) =4
P(n)=.3 P(n)=.
P(q) =2 P(q) = .2

The process is started by, let us say an assertion
by (1); (2) reacts by a negative reaction; (1) then reacts
with a question; (2) with a positive reaction, and so on.
The interaction model, even in the simple preference
situation given above, is complex enough to require
a computer to solve. When the possibility of learning is
introduced as the effect of our own decisions and kinds
of responses received from others on the valves for the
preference schedule, the actual computation becomes
quite difficult.

- The other development toward a mathematics of
complexity comes from a desire to predict the outcome
of games involving a number of players operating
according to a set of rules. The publication of von
Neumann and Morgenstern's Theory of Games and
Economic Behavior in 1948° has resulted in much
pure mathematical work to extend the basic ideas to
encompass more and more complexity. We shall not
have time to give more than one example of the kind
of computation required to describe and predict the
outcome of a game, but let us illustrate with the simple
game of “Her."”
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This is a so-called two-person zero-sum game. Each
player puts up 50¢. From a shuffled deck of playing
cards, the dealer gives a card to the receiver and one
to himself, both face down. The man who ends up with
the highest card wins, but draws go to the dealer. The
ace is low=in this game. The receiver may compel the
dealer to exchange cards, but. if the dealer has a king,
he is allowed to retain it. If the dealer is not content
with the card he first obtained, or which he has been
compelled to take from the receiver, he may draw a
new card from the deck. If the drawn card is a king,
however, he must play with his previous card.

"The game, then, consists of three moves: The first
move is a chance move, one card each being dealt, at
random, to the receiver and dealer. The second move
'is a personal move by the receiver, who exchanges his
card with the dealer or stays with the original card.
The third move is a personal move by the dealer, who
exchanges his card with a card from the deck or stays
with the card he holds.

The game may be summarized by defining a strategy
for the receiver to be a determination of change or
stay for each of the 13 cards. One such strategy might
be a simple alternation such as:

1 2 3 4 5 6 % 8 g110] QK
C S s eEses e ses e

Note that the strategy is a complete set of instructions,
a so-called pure strategy. Each player has two'® such
strategies. Most of them are poor and would never be
played.

Now, there are two essential decisions which make
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this game an example of a complex, interacting system.
First, consider the plight of the receiver. If he decides
to change, he relies on his estimate of the dealer’s card.
Simple probability theory handles the problem since
the card was dealt at random. If he decides to stay,
however, he must worry about the effect of his staying
on the dealer’s estimate of the value of his (the re-
ceiver's) card. But now consider the dealer’s plight. He
not only must worry about estimating the value of the
receiver’s card but also about being bluffed. So the
problem is guess and second guess.

Game theory allows us to analyse the game com-
pletely. There is no good pure strategy, yet one can
compute an optimal “mixed” strategy for either
player, i.e., a technique of play which will maximize
wins and minimize losses for the receiver and also
maximize wins and minimize losses for the dealer.
These strategies work regardless of what the opposing
player chooses to do. They allow us to solve the prob-
lem of interaction in a rational and predictable way.

Now, what has all this got to do with the problem
of complexity? It suggests, I believe, that the problem
of predicting interactions between people, and be-
tween machines and people, may be attacked by new
mathematical methods. At the present time, game
theory has the following limitations:

(1) Large segments of human behavior are not
rational. Game theory needs additional in-
formation about how to handle the concept
of “value,” for example.

(2) Game theory requires a very detailed descrip-
tion of all possible actions that can happen.
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(38) Game theory is most successful in handling
- competitive behavior. The non zero-sum
game or the game of co-operation does not

- Tend itself to easy solution by game theoretical

: procedures. R

As a way of studying complex hiiman behavior,
game theory suffers from having encompassed only
part of thie problem, namely, the rational competitive
part.

Incidentally, if anyone is interested in the game
theory solution to the game of “Her,” here it is. The
appropriate mixed strategy for the dealer is to hold
when his card is 8 or over 34 of the time, and to change
8 and under 54 of the time. For the receiver, hold 7
and over 54 of the time, and change 7 and under 34
of the time. If both players actually play these strate-
gies, the receiver can expect to average about 2 cents
winnings on the hand. So if you ever indulge in prac-
tical “Her-ing,” be sure to make it a fair game by
passing the deal for each game, such as is done in crib-
bage. Actually, I do not recommend “Her" as a game.
It is tedious and unprofitable unless you can find a
“sucker.”

In summary, then, of the contribution of mathe-
matics to our problem we must be impressed with the
contributions it is beginning to make in the social
science field. Why it has not accomplished a revolution
in the social sciences may be attributed to many rea-
sons. I suspect that the developments in mathematics
just described may be indications that the mathema-
ticians are ready conceptually for the revolution to
occur if, somehow or other, the appropriate kind of
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information for mathematical treatment can be pro-
vided. I shall have a few things to say about this prob-
lem a little later, but let us now turn to systems analysis
as the next method for dealing with complexity.

: SYSTEMS ANALYSIS 5.

It should be pointed out at the start that systemns
analysis is a practical combination of the method of
mathematical models, the method of wisdom and the
methods of common sense. A new idea has been added,
however, namely, the idea of systems evaluations or
the attempt to fit components into their proper per-
spective with the over-all goal of the system as the para-
mount consideration. Systems Analysis has close ties
with Operations Research,? a scientific art-form that
developed just before and during World War II. It
shares with Operations Research the following de-
scription: “Operations Research deals with problems
that are organization wide, and it deals with the whole
of such problems. It may very likely concentrate study
on certain parts, but it does this not because the parts
are easy or attractive (which would often be the case in
pure science), but because over-all examination has re-
vealed that these parts are the critically important
ones. Operations Research uses the widest possible set
of tools. It may utilize such studies as would be made
in time and motion analysis, but it also uses the in-
sights of the statistician, the psychologist, the mathe-
matician, the engineer, the physiologist, the specialist
in probability theory, etc., etc. And it puts all these
together, into one over-all and interrelated analysis.”
Systems Analysis differs from Operations Analysis
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principally in time scale. Operations Research charac-
teristically goes after immediate problems while Sys-
tems Analysis is most often interested in prediction of
the behavior of systems that do not yet exist.

Systems Analysis deals with guantitative interrela-
tionships between the important variables determin-
ing system performance. It relies heavily on the use of
high-speed computers for playing out the consequences

of interaction. We may quote from a cleared source® .

the following description of the process:

A bomber itself is a system of the elements (speed, alti-
tude, etc.) that make up its character; it is also a compo-
nent of the larger bombing-attack system consisting of
bases, bombs, bomb-sights, electronic equipment, methods
of employment, etc., and the men who operate them. A
generalized aircraft study interrelates speed, altitude,
range, payload, and weight. Such factors as the number
of engines, wing area, and size of crew compartments are
brought in as a basis for calculations of vulnerability and
reflectivity (echoing area of aircraft with respect to radar
impulses). If it is assumed that the bomb-sight has a certain
probable aiming error, then the study of the damage a
bomb can do to a target is figured in terms (among others)
of this probable aiming error. Calculations of this kind
are made as component studies by specialists.

When all this component material has been collected
and appraised, a vast sorting process begins. Large num-
bers of weapon combinations and weapon designs are
studied to permit selection of the preferred ones. Then

- comes the big job—the systematic combining of all the

components under a cost limitation.
The attempt to find the best combination of charac-
teristics at the same time, rather than the best individual
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characteristics, is nothing more or less than scientific
method applied to problems of decision.

Certainly we can agree that this somewhat jour-
nalistic description begins to sound like an approach
to the problem of complexity. Many special methods
find their place in this over-all technique but, Systems
Analysis deals primarily with the prediction of physi-
cal characteristics of weapon systems. What happens
when we go to the real-life situation of the marriage of
man and machine in systems? How do the human com-
ponents interact with the machine components? Which
components of man-machine system should be man
and which should be machine? When cost is intro-
duced as a constraint, how far in ‘the direction of
mechanization of systems should we go? These latter
questions depend for their answer on studies of man-
machine interaction which have never been carried
out. We shall consider some of the reasons why they
have not been done in the next section, in which I wish
to describe the final method to be considered, namely,
a method with the unpronounceable name of Systems
Snythesis. g

SYSTEMS SYNTHESIS

In order to save myself from this tongue twister, I
shall refer to it hereafter as S.S. It is the man-machine
and man-man counterpart of systems analysis as de-
scribed above for the prediction of preferred hard-
ware combinations. Right now it has the status of a
glint in the eye of a team of psychologists, mathe-
maticians, and physicists, of which I am a member,
who are attempting to work out a feasible procedure
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for getting the basic data upon which §.S. can proceed.

S.S. .turns out to be, first of all, a laboratory-
computer=method,-requiring rather extensive labora-
tory facilities, including the availability of high-speed
computers. Iam happy to say that-we opened the doors
of a’ Systems Research Laboratory to subjects two
weeks ago and the first of a group of man-machine sys-
tem problems is underway. The control of input is
made possible through the use of IBM computers

which allow us to present complex “real” problems to

the system. The system itself is a low order abstraction
of a military problem. It involves the interactions be-
tween a group of 28 people, associated machines and
communications network working against a systems
¢riterion. Since this is a classified military system, I
cannot go into further details at this time.

Let us now return to mathematical models. In
a sense, the Systems Research Laboratory is a large
computing device for grinding out the interactions of
machines and people. One of the primary goals of the
research program, however, is to discover how to con-
struct mathematical models for this interaction. The
mathematician in S.S. becomes an integral part of the
data-gathering team. He discovers by actual experi-
ence whether or not his assumptions about behavior
are credible and consistent with reality. The psycholo-
gist, on the other hand, in joining this partnership
agrees to attempt to identify and measure variables at
a level of abstraction appropriate for mathematical
synthesis. _ ;

von Neumann and Morgenstern® have stated the
mathematical program:
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The importance of the social phenomena, the wealth
and multiplicity of their manifestations, and the com-
plexity of their structure are at least equal to those of
physics. It is therefore to be expected—or feared—that
mathematical discoveries of a stature comparable to that
of calculus will be needed, ta produce decisive success in.
this field. G T . EELE

We believe that there should be a concurrent pro-
gram in the social sciences to provide an optimum
climate for the new mathematics and that Systems Re-
search looks promising to provide such a climate.

THE FUTURE OF SYSTEMS SYNTHESIS

One should not avoid the responsibility, in a Sym-
posium on Current Trends, for some extrapolation of
the trends into the future. The solution to the problem
of complexity in the social sciences via mathematics
has been a “current” trend for so many years now that
possibly the best extrapolation would be to agree with
the von Neumann-Morgenstern suggestion concerning
the necessity for new mathematical techniques before
Teal progress can be achieved. I cannot help but think
that some optimum blend of observation, controlled
experimentation, abstraction and generalization will
eventually work. The great leveller of theory con-
struction is the laboratory, where concepts can be put
to operational test. If a laboratory can operate with
systems rather than component criterion measures, I
believe that we wil achieve the optimum climate for
solution to our pressing problems of complexity.
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