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1. This report is the unclassified record of the 13th Annual Army
Human Factors Research and Development Conference held at the US Army
Signal Center and School, Fort Monmouth, New Jersey, 25-27 October 1967.
The continued annual sponsorship of these conferences and the publication
of this report by the Chief of Research and Development, Department of
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dices of this report.
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REPORT OF THE THIRTEENTH ANNUAL

U. S. ARMY HUMAN FACTORS RESEARCH
AND DEVELOPMENT CONFERENCE

1.A. BACKGROUND

Re ferences:

a, Conference Report,'Army
Human Engineering Conference,"
The Pentagon, 14-15 December 1955.

b. Report, '"Second Annual
Army Engineering Psychology Confer=-
ence,'" Army Medical Research Lab.
Fort Knox, Kentucky, 7=9 November
1956,

c. Report, "Third Annual
Army Human Factors Engineering
Conference,' Quartermaster Research
and Engineering Command, Natick,
Massachusetts, 2=4 October 1957.

d. Report, '"Fourth Annual
Army Human Factors Engineering
Conference,'" U.S. Army Chemical
Center, Maryland, 9-11 September
1958.

e. Report, "Fifth Annual
Army Human Factors Engineering
Conference,'" Redstone Arsenal,
Alabama, 22-24 September 1959,

f. Report, "Sixth Annual
Army Human Factors Engineering
Conference," Fort Belvoir, Virginia,
3-6 October 1960,

g. Report, "Seventh Annual
Army Human Factors Engineering
Conference," University of Michi-
gan, 3=6 October 1961,

h, Report, "Eighth Annual
Army Human Factors Engineering
Conference,'" U.S. Army Infantry
Center, and U.S. Army Infantry
School, Fort Benning, Georgia,
16=-19 October 1962,

i. Report, 'Ninth Annual
Army Human Factors Research and
Development Conference,' Walter
Reed Army Medical Center,
Washington, D.C. 14=17 October
1963,

j. Report, "Tenth Annual
Army Human Factors Research and
Development Conference," U.S.
Army Aviation Center, Fort Rucker,
Alabama, 5=-8 October 1964,

k. Report, "Eleventh Annual
Army Human Factors Research and
Development Conference," U.S.
Army John F. Kennedy Center for
Special Warfare, Fort Bragg,
North Carolina, 3-6 October 1965,

1. Report, "Twelfth Annual
Army Human Factors Research and
Development Conference,' U.S.



Army Infantry Center, Fort Benning,
Georgia, 2-5 October 1966,

m. Army Regulations 70-8,
Human Factors and Nonmateriel
Special Operations Research,
dated 19 November 1965,

Sponsorship and Planning
of the Conference:

The annual U.S. Army Human
Factors Research and Development
Conference is sponsored annually
by the Chief of Research and
Development, (OCRD) Department
of the Army. This conference is
the Thirteenth in the series,
The conference includes programs
in all areas of human factors re-
search of interest to the Army,

Previous conferences have
been reported in references a
through 1 above.

In accordance with references,
planning for the conference, as
well as follow-up of its sugges-
tions and recommendations, is
accomplished by a U.S. Army Human
Factors Research and Development
Committee (formerly the Army
Human Factors Engineering Committed
The committee is composed of
representatives of the Chief of
Research and Development (Chair-
man), the U.S. Continental Army
Command, U.S. Army Combat Develop-
ments Command, U.S. Army Materiel
Command, 1In addition to the
above representation directed by
reference 1, the committee has
been augmented since 1960 by reg-
ular participant observers from
the U.S. Army Behavioral Science
R.search Laboratory, 1 Class II
activity under the jurisdiction of
OCRD; the Human Resources Research
Office (HumRRO), of The George
Washington University and the
Center for Research in Social
Systems, The American University.

Purposes of the Conference
are:

a., To provide direct ex-
change of information on human
factors research and development
among personnel of U.S. Army
development agencies and between
these and representatives of
user agencies and other qualified
individuals.

b. To provide recommendations
and suggestions to be followed up
by the U.S. Army Human Factors
Research and Development Committee
to assure exploitation of all
opportunities for improving the
effectiveness of the U.S. Army
soldier, his training and his
equipment.

¢, To provide a conference
report which will serve as a
useful, authoritative, and com-
plete compendium of current work
programs and related information
concerning all U.S. Army human
factors research and development
activities,

Following the invocation by
Chaplain (Lieutenant Colonel)
William A, Watson, the Conferees
were welcomed by Brigadier General
Thomas M. Rienzi, Commanding
General, U.S. Army Signal Center
and School., Following the wel-
coming remarks, Lieutenant General
Austin W. Betts, Chief of Research
and Development, Department of
the Army, delivered his Sponsor's
Charge to the Conferees. The
Charge urged the behavioral
scientist to develop and vivid
and realistic understanding of the
military operational objectives to
be served by his research. General
James K. Woolnough, Commanding
General, U.S. Continental Army
Command, in his keynote address,
emphasized in terms of CONARC's
current and future needs the
urgency of assuring that useful




products of behavioral and

social science research be put
promptly to work in Army operation-
al use.

The Conference Banquet was

held on the evening of 25 October
1967. Dr. Donald M., MacArthur,
Deputy Director (Research and
Technology), Office of Director

of Defense Research and Engineer-
ing, was not able to deliver his
address because of illness,
Brigadier General Charles D.Y.
Ostrom, Jr., Director of Army
Research, Office of the Chief of
Research and Development, and
Brigadier General Thomas M. Rienzi,
the host, spoke at the banquet,
They emphasized that social and
behavioral scientists must educate
not only the elements of the Army,
which are concerned with human
performance, but also the academic
community, industry, the U.S.
Congress, the Department of Defense,
and society at large, and to 'do it
with enthusiasm,"

Chairman's Summary and
Recommendations

The Conference objective:
direct exchange of information
on plans, problems. and accomp-
iishments between the ''doers' and
the '"users' of behavioral and
sonizl science research on the
enhancement of human performance
in military operations. The goals
and dimensions of research are nec-
essarily somewhat different from
the goals and dimensions of opera-
tions: "Give me better students
for helicopter training'; "Give
me better training programs';
"Tell me how to measure performance!'
But these needs are stated in
terms too general to serve as the
basis of formulation of research,
This is the area where coupling-
real eye-ball to eye-ball dis-
cussion-between the users and the
researchers is critical for *

specificity and responsiveness,
Conference Sessions I & III

review current and future plans
and requirements from the users
point of view, and clarify for
both the distinctions between
research objectives and the
operational objectives they sup-
port. General Woolnough's Key-
note address emphasizes CONARC's
current and future needs and urged
that useful products of behavioral
and social science research be

put promptly to work in Army oper-
ations. General Betts charges the
behavioral scientists to develop

a realistic understanding of the
military operations supported by
their research, Current and
future plans and requirements are
presented in detailed papers from
OCRD, ODCSPER, OPO, HCSFOR, USACDC,
and JFK Center for Special War-
fare. Session II presents speci-
fics of Army operational require-
ments of Automatic Data Field
Systems Command and recent rele-
vant behavioral science research
results. Session IV papers and
discussions provide a fuller
understanding of selected social
science problems whose solutions
will significantly assist Army
operations oveirseas, Session V
describes the systems approach

to problems of technical training
employed at the Signal School, and
provides detailed demonstrations.,
Session VI identifies major prob-
lems in the design and evaluation
of man-machine systems, and pre-
sents methods of solving these in
design and concept definition
phases., Discussions in Session
VII evidence clear and improved
appreciation by all participants
of the Conference objectives and
the relevance of the Conference
papers.

Forecast: Progressive in-
volvement of behavioral and social
sciences in entire spectrum of
RDT&E from 6.1, Research, through



6.5, Studies and Analyses., Greater
pay-off, especially through in-
crease of behavioral and social
science '"technologies" and
"technologists' (currently scarce).
Progressive clarification and
specification of military presence
and of military force. Progressive
reduction of selection standards

for training to acceptable degrees
of readiness for mobilization for
engagements of force. Progressive
raising of standards of professiomr
al military manpower distribution,
assignment, and retention for the
measured application of military
presence,

The conference adjourned at
1200 hours, 27 October 1967.



1B. ADDRESS OF WELCOME

Thomas Matthew Rienzi, Brigadier General, USA
Commanding General
U.S. Army Signal Center and School

Fort Monmouth, New Jersey 07703

Mr., Chairman, General Betts,
distinguished members of the
conference, ladies and gentlemen:

Thank you Dr. Baker for that
fine introduction. As Comman-
dant of this great School - of
which I am deeply proud - I assure
you that it is indeed an honor and a
privilege to welcome you as host

for this most important conference.

The conference theme - '""En-
hancement of Human Performance
in Military Operations'' - is not
new, nor is it a particularly noble
theme. For example, it would be
nobler if it were addressed to the
enhancement of human perform-
ance in peaceful pursuits. How-
ever, it is a purpose to which all
of us in this distinguished audi-
ence must dedicate ourselves in
this moment of history. How well
we succeed in our collective ef-
forts may eventually determine
whether we will survive as a Na-
tion, or whether our way of life
will disappear with the other great
civilizations of the past.

Last February, I wrote to Gen-
eral Betts, assuring him of my
wholehearted support of the con-
ference, and stating that I was to-
tally in accord with his premise
that progress in sacisfying Army
requirements is greater when sci-
entists and professional soldiers
have an opportunity to meet to-
gether and exchange views. This
is one of our purposes for being
here today. With the knowledge
explosion engulfing all areas of
human endeavor, and our technol-
ogy advancing forward at an ever-
increasing rate, there is no doubt
that much valuable research is
overlooked because it is not pro-
duced in useable form or ir timely
fashion for Army use. It appears
to me that this condition may exist
to an even greater degree in the
psychological and social sciences
where the applications of new
knowledge gained through research
are not quite so apparent as in the
physical and biological sciences.
Personally, I believe that the
Army has much to learn in the ap-
plication of human factors to



military operations and, converse-
ly, much to give.

Looking over the list of attendees
it is apparent that many others ap-
parently share my views as to the
desirability of convening a Human
Factors Conference. Present here
today are representatives from
the Office of the Secretary of De-
fense, Department of Army Staff
Agencies, major Army commands,
Air Force, Navy, Marine Corps,
research laboratories, industry,
and military representatives from
several allied nations.

It is my privilege at this time to
introduce to you sevcralof our
more distinguished guests. Dr.
Baker will introduce our next
speaker - Lieutenant General
Austin W, Betts, Chief of Research
and Development, Depirtment of
the Army. Tomorrow, my Boss,
General James K. Woolnough,
Commanding General, United
States Continental Army Command,
will deliver the keynote address.

(Note: General Rienzi introduced
distinguished conferees.)

As your host, I should like to
take this opportunity to inform
you of several interesting pro-
grams and events which have been
arranged in your honor.

Today and tomorrow, you will be
guests of the US Army Signal Cen-
ter and School at a luncheon in one
of our troop messes which is lo-
cated directly across the street to
the rear of this auditorium. To-
night, of course, is the conference

banquet at the Hotel Berkeley-Car-
teret in Asbury Park, starting
promptly at 7:30 p.m. Also, we
would like to meet all of you dur-
ing the social hour, which begins
one hour earlier, at 6:30 p.m.
Your ticket of admission to the
luncheon and banquet will be your
conference badge. Please wear

it at all times, including the Honor
Guard Ceremony for General
Woolnough.

During the host session tomorrow
afternoon, we will show you some
of the exciting things we are doing
educationally at the Signal School.
The presentations are centered
around the information contained in
the orange-colored booklet en-
titled "A Systems Approach to
Training'' - which each of you re-
ceived in your registration packet.
Following the formal presentations
in this auditorium, it would please
me very much if all of you would
join us on a tour cf various train-
ing facilities located here in the
Myer Hall complex. From these
presentations and tours, I am sure
each of you will gain a deeper un-
derstanding and appreciation of the
efforts being madc by Army ser-
vice schools to produce the most
capable soldier and technician in
the least amount of time.

Tomorrow evening - Thursday
evening - it is my pleasure and
privilege to invite you to attend a
performance of the '""Up With Peo-
ple' program which will be held in
the Fort Monmouth Field House be-
ginning at 7: 30 p.m. Although
there will be a full house, a sec-
tion of the bleachers has been



reserved for the conferees. So
please wear your badge. Bring
your wife if she is with you. Spe-
cial buses will transport you from
the hotel, leaving at 6:45 p.m.,
For those of you who are driving
in private automobiles, I would
suggest you arrive early because
parking space will be at a pre-
mium.

I am sure some of you have
either heard or read of this pro-
gram. It is a songfest put on by
a regional group ol singers, spon-
sored by Moral Re-Armament,
Incorporated. 1Its aim is to in-
volve youth and adults in a com-
munity action program to rebuild
family life and enhance the best
traditions of the Nation. ''Up

With People' casts have been on
national television and have pre-
sented shows at over 300 col-
leges and schools, the four ser-
vice academies, 89 military bases
in the United States and overseas,
and have been the guests of other
governments. I know you will en-
joy the show.

It is my sincere hope that when
the conference adjourns on .'ri-
day, each of you will have gained
something of value to take home
with you, and that you will have
pleasant reriembrances of your
visit to the US Army Signal Cen-
ter and School.

Thank you!



1C. SPONSOR’'S CHARGE

Austin W. Betts, Lieutenant General, USA
Chief of Research and Development
Department of the Army
Washington, D.C. 20310

1. The theme of this Confer-
ence is "The Enhancement of Human
Performance in Military Operations."

2, Last year in my charge to
this conference 1 said:

a. That the Army places
great value and high priority on
the technologies which the behavior-
al and social sciences are develop-
ing to improve our skill in handling
the human factors in military
operations;

b. And, as Chief of
Research and Development, I earnest-
ly solicited your assistance to
nroduce a continuously improved
understanding in DOD and the Con-
gress of this Army need.

3. This year I want not only
to reaffirm that charge, but to go
one step beyond it: I want to
impress upon you the necessity that
you yourselves, apart from the
degree of understanding achieved at
higher levels, must at all times
vividly and clearly understand the
military operational objectives
which must be served by your work in
the behavioral and social sciences.

4. Why does the Army want to
reaffirm the high evaluation and
urgent priority it places on your
work? Because:

a. We know, as I tcld the
Army Conference on Maintainability
only this September, that our
nation suffers when some of our
most costly and important hardware
systems may be prematurely phased
out after a heavy development
investment. Some of these phase-
outs must occur, not because the
system is obsolescent, but because
the Army cannot afford the steeply
accelerating costs of operating
and maintaining them,

b. We know, from our ex-
perience with the technologies now
being developed by the behavioral
and social sciences, that you can
help reduce this burden.

5. 1In recent years we have
seen increased complexity not only
in the guided missiles, jet air-
craft, intercontinental communica-
tions networks and computers which
we now have, but also in the
increased sophistication of such
familiar systems as trucks, rifles,
and field pieces. It is easy to
decry such complexity, but there is
little likelihood that the trend
will reverse.

6. In recent years, support
costs have constituted eleven per-
cent of the defense budget. These
support costs include not only the
expenses of repair parts, special



tools and equipment, and the main-
tenance float, but also personnel
and training costs, One unhappy
instance experienced by the Army
saw support costs total 1500 per-
cent of the materiel's acquisition
price. Sometimes, of course, an
improvement in metallurgical or
electronic technology, for instance,
may overcome the difficulty. But
reaching beyond this we need
improved technology for '"The En-
hancement of Human Performance in
Military Operations" (conference
theme) to improve the human com-
ponents of these complex systems.

7. That's why we reaffirm the
conviction expressed last year to
this Conference.

8. But the technology for
"Enhancement of Human Performance

‘n Military Operations'" will not be
rapidly developed unless you your-
selves, the behavioral and social
scientists whose research develops
that technology and the management
officials who program and support
the research, vividly and clearly
understand the military operational
objectives to which your science 1is
relevant.

9. I am therefore pleased to
see that this Conference will again
devote serious attention to those
military operational objectives.
Your discussions in this Conference
will, I am sure, go far to spell out
and clarify those objectives to the
great benefit of future planning and
R&D program support.

10. I charge you to get on with
the job.

11



1D. U.S. ARMY OPERATIONAL REQUIREMENTS FOR
BEHAVIORAL SCIENCE RESEARCH AND DEVELOPMENT

Lynn E. Baker
U.S. Army Research Office, OCRD
Department of the Army
Washington, D.C. 20310

FOREWORD

Since we are dealing here specific-
ally with the behavioral sciences,
and we include in this term (and
have frequent occasion to refer

to) social sciences, it is well to
begin by stating a clear and gen-
erally acceptable definition of
these terms, Webster's Third New
International Dictionary (G, and C.
Merriam, Springfield, Mass,, 1967)
provides such generally accptable
definitions as follows:

"behavioral science n: a
science (as psychology, sociology,
or anthropology) dealing with human
action and aiming at the establish-
ment of generalizations of man's
behavior in society.'" (Page 199)

"social science n: 1l: the
branches of science that deal with
the institutions and functioning
of human society and with the in-
terpersonal relationships of in-
dividuals as members of society.
2: A science (as economics or
political science) dealing with a
particular phase ar aspect of
society." (Page 2162)

The terms behavioral science(s)
and social science(s) are used
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in this paper in accordance with
the above definitions, and those
definitions are recommended for
acceptance in the Army,

Full understanding of current Army
programs and mid- and long-range
planning for research and develop-
ment in the behavioral and social
sciences entails an appreciation
of the elements and their relations
diagrammed in figure 1,

a. The context of U,S. national
goals in which long range Depart-
ment of Defense planning is embedded,
and the Joint Chiefs of Staff ob-
jectives which, within these nation-
al goals, provide broad program
boundaries for the several military
services;

b, The Army Research Plan (ARP)
which, consistent with the Army's
Basic Strategic Estimates (BASE)
and the Army Strategic Plan (ASP),
Furnishes the immediate guide lines
for program planning within the
broad disciplines of the behavioral
and social sciences; and

c. The nature of the relation-
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ship, and the Jistinction, between
operational objec..’es and research
objectives,

Let us first briefly examine in
detail the regenerative loop be-
tween operational objectives and
operations (level b in the figure)
and behavioral and social science
R&D objectives (level ¢ in the
figure),

APPRECIATION OF RELATIONS, AND DIS-
TINCTION, BETWEEN OPERATIONAL AND
RESEARCH OBJECTIVES

We begin this examination by noting
that the dictionary definition of
appreciation is: 'to set a just
value on," It is essential to our
understanding that we set a just
value on the distinction between
operational objectives and re-
search objectives, for although
they are related they are not iden-
tical, The distinction, and the
important consequences whch flow
from the distinction, is expressed
by the following example and dia-
grammed in figure 2,

a, Assume that an operating
officiai (commander in figure 2),
a man who has been assigned command
responsibility for an operational
decision, has a problem and seeks
the help of a scientist (e.g., a
mathematician) to find a solution,

b, The scientist (e.g., the
mathematician) in this situation
may know a solution for the opera-
tional problem., In this case he
simply refers the operator to the
particular relevant established
technology (b in figure 2), and
the episode is complete with no
requirement for research, We shall
have occasion to refer later iu
this discussion to the formation of
a technology in this sense--the
formation of a body of knowledge or
methods which can be directly ap-
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plied to the solution of operation-
al problems without the necessity
for research discovery.

¢c. In certain important cases,
however, the scientist (e.g., the
mathematician) may have no satis-
factory available technology to
which to refer the commander.
this case, please note, he does
not ordinarily offer to solve the
operator's problem, Instead, he
presents, and offers to seek a
solution to, a different problem
(b2 in figure 2), This different
problem, the research problem,
or model, if you please, has the
following two properties:

(1) 1it appears to resemble
the operational problem, at least
in certain stateable particulars;
and

In

(2) the scientist (e.g., the
mathematician in our example)
knows a method of attack which he
considers may yield a solution,--
This, mind you, will be a solution
to the research problem, which may
bear stated relations to, but is
not, the operational problem, The
solution of the model problem may
bring with it one or more alternate
objectives for the commander's con-
sideration,

d. It is a matter of great
practical importance for both the
scientist and the operator to recog-
nize that the episode is not yet
complete, as it was in the case in
which a relevant technology was
available for reference. To com-
plete the episode, the operator
must make one or more decisions--
one or more choices among alterna-
tives as outlined in figure 3.

(1) If the operator agrees
(has faith) that the research prob-
lem sufficiently resembles the op-
erational problem to (a) yield a



degree of assistance to its solu-
tion, (b) while the operational
problem still exists (or is likely
to recur), he (c) identifies the
solation of the research problem
as a valid research objective
(i.e., a research objective which
supports an operational objective)
and determines that the problem
presents a valid research require-
ment, Alternatively, he may term-
inate the episode at this point

by determining that one or both of
these conditions are not met by
tue reseaxrch problem,

(2) 1I1f the operator validates
the research requirement, further
decisions are necessary to de-
termine its priority for the allo-
cation of resources. Regardless
of these decisions, however, the
episode is not completed until:

(a) the research requirement
has been satisfied and

(b) the operational trequire-
ment has received such assistance
as the developed technology can
afford.

NATIONAL GOALS AND JOINT CHIEFS OF
STAFF GUIDANCE

In the pluralistic society of which
the U, S. Army is an integral

part, national goals are necessarily
complex in the broad view, and ob-
scure as to their fine details,
Nevertheless, the major categories
of national goals can probably be
agreed in general to include the
sixteen general areas listed in
figure 4, which were accepted by
the National Planning Association's
1965 paper entitled "The Dollar
Costs of Our National Goals." by
Leonard A, Lecht, The same six-
teen broad areas were cited by
President Eisenhower's Commission
on National Goals as being areas

in which the nation appears to

have set higher levels of achieve-
ment for itself, It is sufficient
for our present purposes to note
concerning this list that the six-
teen areas cited by President
Eisenhower's Commission on National
Goals include a number which re-
late to Army programs in the be-
havioral and social sciences; e.g.,,
No, 8, National Defense; No, 10,
Research and Development; No,12,
International Aid; and No, 15,
Manpower Retraining.

Joint Chiefs of Staff Objectives,

to the achievement of which the
behavioral and social sciences can
make significant contributions,

are stated in certain classified
documents (here paraphrased for
discussion in the clear) under two
headings: Human Factors and Per-
sonnel Support, and Social Sciences,

Under the general heading Human
Factors and Personnel Support,
these documents present the eleven
objectives which are listed below
under categorical headings to be
discussed later. (Some recur under
more than one heading,)

QUALITATIVE AND QUANTITATIVE MAN-
POWER RESOURCES AND REQUIREMENTS

"a, Improved means of accu-
rately determining and projecting
manpower requirements both quali-
tatively and quantitatively...eeee.

"b., Improved techniques for
the rapid and efficient mobiliza-
tion of our national manpower....."

SYSTEMS FOR PERSONNEL ACCESSION AND
DISTRIBUTION

"b, Improved techniques for
the rapid and efficient mobiliza-
tion of our national manpower....."

"c, Significant improvement
in the systems for the procurement,



training, assignment, and manage-
ment cof military personnel,......

"d, Development of improved
techniques and tools for the
selection, classification, and

utilization of personnel........"

PERFORMANCE MEASUREMENT

"e, Establishment of better
wcthods for objective evaluation
of individual performance,

"h, Development of advanced
simulators and simulation techni-
ques, both as training devices
and as performance evaluators,"

BASIC AND ADVANCED INDIVIDUAL
TRAINING

"f. Development of improved
training techniques and methods,,..
particularly in technical fields
which require extensive training.

"g. Development of improved
leadership training techniques
and leadership capabilities at
all echelonS..seeees

"h, Development of advanced
simulators and simulation techni-
ques,,."

MAN/MACHINE COMPATIBILITY

"i, Application of human
factors technology to equipment
development,....(for) man-machine
compatibility..s.....0f Operation
and maintenance.....

"j. Improved means for quanti-
fying behavioral and social science
elements of human factors technolo-
gy to provide base-line data for
equipment developers,"

BASIC RESEARCH IN THE BE:..VIORAL
SCIENCES
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"k, Extension of knowledge
concerning the fundamental psycholo-
gical, physiological, socivlogical,
and biomechanical factors which
influence human behavior."

SOCIAL SCIENCES

Under the general heading Social
Sciences, the Joint Staff guidance
presents objectives substantially
as follows:

"Techniques to aid in assessing the
lavel of social unrest in various
societies and the trend of unrest
existing in the many possible areas
of conflict, Research should be
directed toward linking measures of
those parameters which are likely
to be indicative of qualitative
(mathematical) degrees of unrest,..
Research should be ccnducted to
determine ways to produc: an under-
standing by the mass of 1.ee World
citizens of the role of military
power in securine their freedom,
institutions, a istence, Em-
phasis shouid be ;laced on aiding
development of sound, intelligent,
and realistic public attitudes, and
on avoidance of attitudes developed
through misunderstanding and emo-
tional involvement which can be
manipulated by a skilled enemy to
produce a significant Free World
military disadvantage."

MAJOR FUNCTIONAL CATEGORIES OF U.S,
ARMY OPERATIONAL OBJECTIVES AND RE-
LATED BEHAVIORAL AND SOCIAL SCIENCES
OBJECTIVES AND REQUIREMENTS

The above-summarized operational
objectives are in the very general
terms befitting broad national
guidance at the levels of the
Department of Defense and the Joint
Chiefs of Staff., We must now
narrow our discussion to the level
more specifically appropriate to
the U,S., Army's roles and missions,
The Office of the Chief of Research
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1. MAJOR CRITERIA FOR VALIDATION:

a. “Resemblance” (“relevance”) of model to operational situation.
b. Liklihood of reaching model solution in stated operational time.

2. MAJOR CRITERIA FOR ESTABLISHMEMNT OF PRIORITY:

o. Resources available in consideration of other requirements.
b. Relative costs and effectiveness of alternatives.

Figure §. Basic Properties of Criteria for Mission-Oriented
R&D Validation an? Priorities.

NATIONAL GOALS - HIGHER LEVELS OF ACHIEVEMENT IN:

1. Consumer Expenditures ond Savings 9. Housing

2. Private Plont and Equipment 10. Research ond Developrient
3. Urban Development 11. Notural Resources

4. Social Welfare 12. International Aid

5. Health 13. Space

6. Education 14. Agriculture

7. Transportation 15. Manpower Retraining

8. National Defense 16. Area Redevelopment

Figure4 List of Major Arcas in Which Higher Levels of Achievement
are Sought as National Goals."

lAdopMd for National Planning Association paper, "The Dollor Costs of Qur National
Gools,” by Leonard A. Lecht (1965); extracted from reports of President Eisenhower's Com.-
mission on Natiena!l Goals.

MAJOR FUNCTICNAL CATEGORIES OF U.S. ARMY
OPERATIONAL OBJECTIVES

Qualitative oand quantitative manpower resources and requirements
Systems of personnel accession and distribution

Systems for individual training

Unit performance measurement and training

Training for leadership and command

Training technology ond training management

Performance copabilities measurement ond evaluation
Mon/mcchine compatibility in materiels design

Support of military operations in developing nations

Figure 5. Categories of Military Operational Objectives to which
Behavioral and Social Scicnce R&D arc Relevant,
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QUALITATIVE AND QUANTITATIVE MANPOWER RESOURCES AND REQUIREMENTS

OPERATIONAL OBJECTIVE

Provide, for Army personnel and a,
force-structure planning, precise
qualitative and quantitation in-

formation on:

bl

Current and projected
manpower resources
under various stated
conditions of

threat C.

mobilization policy

U.S. economic and
technical advance

Do for probable allies
and friendly nations

Fit of above to manpower
requirements for ultimate
optimum manpower re-
sources distribution,

R"SEARCH REQUIREMENT

Construct qualitative and
quantitative inventory of
resources

Evaluate the fit of invent-
oried resources to force-
structure alternatives for
each stated condition of
threat, etc.

Identify major parameters for
specification of rational
system(s) for optimum quali-
tative and quantitative nan-
power assignment and dis-
tribution,

Figure 6, Operational Objective, and a Suggested Research Requirement,

for Manpower Research,

MALES — _—
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Figure 2. Age, and Sex Composition of U.S. Populations 15 Years of age and Older in 1965 (Estimated)

and 1983 (Projected)®

® Source: Toble 4, Current Population Reports Population Estimates, Series P-25 No. 345, July 29, 1946,
U.S. Dejpr. of Commerce, Bureau of the Census
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and Development annually sends a
"dragnet" letter to all General
Staff elements and Major Commands.,
The letter requests these staff and
command activities to identify
problems of human factors in mili-
tary operations concerning which
behavioral and social science re-
search and development might be of
assistance, The major portions of
the U,S, Army Human Factors R&D
programs, especially in the Be-
havioral Science Research Labora-
tory (BESRL), the Human Resources
Research Office (HumRRO), and the
Center for Research in Social
Systems (CRESS) have been formulated
for the past several years in re-
sponse to the replies to this
"dragnet" inquiry.

U.S. Army experience over these
years, increasingly reflected in
such Army planning guidance docu-
ments as the Basic Strategic Esti-
mate (BASE), the Army Strategic
Plan (ASP) and the Army Research
Plans, has shown that the behavioral
and social sciences have their
major relevance to the nine cate-
gories of operational objectives
listed in figure 5. These cate-
gories are now being considered to
form the framework or skeleton on
the basis of which our 5-year Be-
havioral and Social Science research
plan is currently being developed,
Each of the major categories of
course can be, and is, further ana-
lyzed into sub-categories of opera-
tional objectives. A major purpose
of this analysis is to find a
specific statement of objective
such that either:

a., An avajlable technology
can be recommended to assist achieve-
ment of the objective, or (in the
absence of such)

b. A research objective can
be stated which is foreseen to have
the properties of relevance and pro-
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mise of solution described earlier
in this paper.

To summarize the argument to this
point: (a) the objective of our
plans is, "The Enhancement of Human
Performance"--specifically, the
improvement of human tactors in
military operations; (b) our assign-
ed task is to exert the capabilities
of the behavioral and social
sciences to that end,

The following paragraphs provide
examples tc show how stated Army
operational objectives relate to
specifiable behavioral and social
science requirements,

QUALITAT1VE AND QUANTITATIVE MAN-
POWER REQUIREMENTS

The operational objective in the
manpower resources and requirements
area is stated in the left column
of figure 6., The objective is to
provide Army planners with in-
formation on military manpower re-
sources and military manpower re-
quirements, A promising and
"attainable'" research objective, or
requirement, is stated in the right-
haad column of the figure,

The manpower functional category of
operational objectives has for some
time had relatively little R&D
attention in Army or U,S, Department
of Defense programs. Indeed, aside
from the established and critically
essential inquiries of the U.S.
Census Bureau and the Bureau of
Labor Statistics, only the Office

of Education/American Institutes of
Research Project TALENT comes immedi-
ately to mind as one initial re-
connaissance in force, Some may
therefore not be acutely awave that
there is technology available for
acceptably precise specification of
future manpower resources in quelity
as well as in quantity, I have
therefore prepared, from U,S., Census



data, a quick and technically
simple projection in figure 7, It
gives a broad and preliminary ex-
ample of the kinds of questions
which may well deserve the atten-
tion of Army manpower planners, 1
am confident that the behavioral
and social sciences are able to
find answers to these questions
within acceptable limits of error,

The two-sided bar-histogram in
figure 7 presents a familiar
comparison, by sex(males at the
left, females at the right), of
the age distribution of the U,S,
population over 14 years of age in
1965 (heavy lines) and in 1985
(dashed lines)., All of these
people have already been bora,
This fact simplifies our problem
but is not essential to a solution,
It is a further fact that almost
all of them, in 1967, are already
eligible to vote, Examination of
this analysis quickly demonstrates
that there will be almost 15
million more males and over 15
million more females in the U,S,
population in 1985 than we had in
1965 between the ages of 15 and 44,
It is not surprising, then, that
Bureai of Labor Statistics studies
over the past decade and more have
usually reassured us that we do
have sufficient maapower resources
to meet expacted future military
manpower requirements,

However, the chart does ask the
Army Deputy Chief of Staff for
Personnel, the Assistant Chief

of Staff for Force Development,
the Commanding General of the U.S.
Continental Army Commnand, aad the
behavioral and sccial science
community as a whole a few inter-
esting, and some grisly, questions
which I believe can be aaswered if
they are important enough to
warrant the expense of obtaining
the answers:

a. Within the age-structure
shown for 1985, what will be the
distribution of educational at-
tainments of these voters? Of
their occupation and industry ex-
perience in production of goods
and services, urban and rural? And
incidentally, what proportions will
already be veterans of Vietnam
types of conflict? In a related
connection, I have heard Dr. Craig
Crenshaw, AMC Chief Scientist,
quote Mr, K., T, Keller, former
Chairman of the Board of the
Chrysler Corporation, and distin-
guished long-term member of the
Army Scientific Advisory Panel,
as saying, ''The maintenance
technicians of World War II were
drafted from American Industry,
Modern industrial methods and
organization in the U,S. today
provide no such supply." If you
don't believe this, just try now-
adays to find a good, all-round
auto mechanic,

b.
tions:

A second grouap of ques-

Assuming an unannounced nuclear
attack on the Continental United
States, what will be the age and
sex distribution of the casualties
in that attack, and of the residu-
al manpower pool afterward?

What migration patterns, in that
event, would be necessary in the
U.S., and would eventuate on this
continent? What age and sex
characteristics, and what modifi-
cations of training and militavy
operations doctrine would be most
feasible, most necessary?

These are only aa illustrative
few of the questions which the
histogram asks of the U.S. Army
General Staff,

c. Finally, the figure also
presents a number of other points.



For instance, it shows in 1965 an
estimated 8 million 2 hundred
thousand females aged 15 to 19 in
1965, By 1985 these ladies will
all, of course, have aged 20 years
and will be 35 to 39 years of age-
-all, that is, who haven't been
eliminated from the population
by, e.g., death, Now look at the
number of females the chart pre-
dicts will be in the 1985 popula-
tion at age 35 to 39. The 8,2
million teen-age girls in 1965,
the chart says, now become 8.8
million 35-39 year old ladies in
1985: This comes about because
the 1985 projection is in effect
constructed from the 1965 popula-
tion, minus deaths and minus out-
migration; plus in-migration,
Those extra 35-39 year old ladies
are a net balance of in-migrants,
including the wives recruited
abroad by military personnel,
refugees from Castro, and persons
from other immigration sources.,

SYSTEMS FOR PERSONNEL ACCFSSION
AND DISTRIBUTION

The second major category of
Army Operational Objectives on
our list is Systems for Personnel
Accession and Distribution, This
category of objectives is con-
cerned with: (1) the identifica-
tion and measurement of' those
ability and experience character-
istics of the individual which
are ronsidered (or can be demon-
strated) to predict, limit, or
enhance his acquiring of military
skills and knowledges and his
performance of military duties
(his individual characteristics);
(2) the design aad operation of
systems or procedures for the
management of inputs and of the
career progress and separation of
numbers of such individuals

(personnel systems characteristics);

and (3) the interactive effects of
individual characteristics and

personnel systems characteristics.,
Separate operational objectives
can be stated for each of these
major aspects of personnel system
performance, and different re-
search objectives or research re-
quirements can be set for each of
these,

a, Jndividual Characteristics

(1) Personnel Selection

(a) The OPERATIONAL
OBJECTIVE here is to develop and
validate the most efficient and
economical techniques and proced-
ures for use in screening and sel-
ecting personnel for military
service, including the development
and validation of aptitude, per-
sonality, and biographical indica-
tors to assist in selecting per-
sonnel likely to make the Army a
career,

(b) The RESEARCH RE-
QUIREMENT is to vxtend and augment
the technology represented by the
Armed Forces Qualifying Test
(AFQT) and similar instruments,
This involves satisfaction of re-
quirements based on disparate
assumptions:

That the selection
ratio will be less than 1, as in
the past,

That the selection
ratio will be equal to 1, which
may convert this to a classifica-
tion, rather than a selection,
problem,

(2) Personnel Classifica-

tion

(a) The OPERATIONAL
OBJECTIVE is the same as for Per-
sonnel Selection (above).

(b) The RESEARCH



REQUIREMENT is to augment the
technology represented by the
Arny Classification Battery (ACB)
and similar instruments, aid es-
pecially to conceive aid establish
new and improved individual and
group performance criteria against
which to validate predictive mea-
sures,

b,
teristics

Personnel System Charac-

(1) The OPERATIONAYL
OBJECTLVES are to establish the
capability to measure and evaluate
the differences between a Data
Base of Personnel Assets and a Data
Base of Personnel Requirements,
and to translate the differences
into alternative procurement ob-
jectives, training requirements,
and command manpower allocations
taking into consideration mission
performance, unit readiness, and
cost or penalty data on "internal
procurement' for each alternative,

(2) The RESEARCH REQUIRE-
MENTS are t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>