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~ BVH! OP 1~BIM PWT~~S IN A~ (~~~ V ICLHS (2~~*TIG1

Since the ~~~~~~~~ of the investliation 1e~ding to the preparation at
this repast, ccntf~ ’4n( effort has been ezpsmled to evaluate the ~~potheses
and research 6.si~~ in the li~ it of increasing scphisttcstiøn Lu this area
of research. There have been indications that portions at the research herein
proposed are not practical far U8AP~O to undertake at this time. The difft-
culties of obtaining needed facilities and ~~ port far research in the a~~~
area have, in fact, necessitated $ r.cc .naaticn to the Chief at Besearch sad
Dsv.lc~.sflt that the .ff~rt as a full -scale task be discontinued, vast in
prop’... to validate an .~~sr1. utal selection battery for armor systems
psrscms.1 being transferred to another task vitbin ~~*PRO. Tb. report,
nevsrthsless, has been subadtted to A.liuest. areas vbich appear to offer
research p~~~ f to the atUtazy.
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P~~~~S~ 07 i~E ~~~~~

Armor has i~ the past played a prominent role in the successful
acc~~~3.is~~~nt c~ tactical adssiona. Without exception, each of the ay sad
varied plans esUing for r.crganisatica ct the Aray’s combat force places
Increased iapbas~1i on the role of ar~~~ed vehicles such as teaks end per-
sonnel carriers. To provide the requisite fir.p~Isr, mobility, protection,
and shock action an the battlefield, the capabilities of armor vLU be
exploited to the fullest. To s’~p~y and taprove these capabilities, incress-
ingly c~~~lsx warfare systems have been developed. Optimel exploitation of
these systems once they are in operation presents a i~ha1leng, to the uttli-
v.ation at ~~~~ skills and abilities. Although devel i~ments in guidance
systems, autcantic weapons, and boming devices can be expected to play an
increasing role in armored vehicle operation, the ~1aRn c~~~onsnts remlin acne
the less the controlling el~~ nts at the vehicle and its subsystems. Plans
for aid-range and long-range time frames, futber.Ore, call far modifications
of combat operations and procedures which may intensity the classic ‘~i.~v’
factors problems associated with armored vehicle operation, including the
effects at noise, heat, confinement, and isolation. In line with this
tM.~ 4ng, USO~~AIC baa generated a requir~~ nt far h~at” factors research
in fighting vehicle operation. , In order to meet its obligation wider this
requirement, the US Ai~~ Persos~ el Research Off ic. has conducted this
explcsstoiy study to identify pr~blem areas that

1. Pocus i ,cu the ~~~e critical needs of the AIW in the light of
current and future req uirements.

2. Are observab le, measurable , and amenable to research attack.

~~. Promise to yield a payoff to the military.

To acccaplish this study, USAPBO research scientists bec t~~~liar
with fighting vehicles, their characteristics and eaplayment. They
discussed operational problems with armor personnel and persan$113r observed
fi~ld activities. They surveyed the literature to become aware at related
aco~~~lished, ongoing, and proposed research and research metbo i,iy.

• BACK~~~JI~D--EVOWTION OP A~~~~ ni~1~~~
The nature at conflict in World War I dictate d a used far a weapon to

advance across the no-men’ a land between trenches sad destrop’ tb. me~~guns that had ii obihtsed infantry. Tb. tank offered a solution to this
need for the r~~ val of obstacles. The aissicu of this tank --to siQpcrt
infantry--required oak that it be sir, that it have great crc.hing prer,
and that it be capable of withstanding the weapons of th, day. _-- tank
vs. at first coly qualifi.417 successful. Training in tank warfare was
inadequate. In meny cases the users were as naive to the potentialities of
this new “system” as were the victims. Nevertheless , the new ayst led
men of ( g’oaticu to envisage a drastic reinterpretation of cue eli s’~t
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of ccmbat--the attack. A new typ. of tank was conceived--med. possible by
t. IlIn~1og1ca1 advance--which tack cc the historic role of the cavalry of
Napoleonic Armies. Purther increase in firepower, in mobili ty, and in
shock-producing capability led to the recrganizatiou of whole units ar~~~the tank. Bach alteration called for a mare capabl, operator aid crew.
Propulsion, ara snt, c’—~ 1 cation, coordination, all have become emceed-
ingly ocaplex, all making d—~’~~ on pers~~~ l tm4~.gin&ble in 193.6.

With respect to pl~~~I~g for the aid-range and long-range time fr ’ es,
it is ~ot likely that the basic elements of combat will change. &j .,~er, ccc.
Arm eqthasis cc and within various elements has shifted as a result of the
tr~~ udcus advances in weaponry aid the resources of a possible eneap. Pox
the greater part, changes since World War II reflect only margi nal Iaprovs-
ments in the tack system, suggesting that these new developments ax. in
fact a rebuilding with the same bricks . Current developments in a~~~, missiles,
and tactics suggest further that such rebuilding will prove inadequate.

The greatest changes in armor systems will cc.. as a result of increased
kill-power of friendly and eneny weapons and. greater mobilizatio n of *
possible .neap. Both developments dictate a reinterpretation of the attack
phase of warfare. The Ar~ ’ of the aid-ra nge time frame suet be prepared to
wage war against a veil-equipped, highly mechanized, aud wa.rically s~~.ri ar
en.ey having the capability of nuclear firepower. “Offensive defense”

such an ene~ ’ requires a highly mobile AiW utilizing pri nciples
of defense in depth and counterattack , exploiting its own use of nuclear,
chemical/biological, or conventional weapons strike. Anticipated use of
nuclear and high yield nonnuclear weapons, as well as an auticjpated
imbalance of forces , will necessitate dispersion of units to afford the
eneey no messed targets for missiles or concentrated attack. )Iareover, large
tack-heavy forces will have to be kept in reserve to effect crushi ng counter-
attacks against the inevitable break-through . of ssed attacks on an extended,
dispersed fr ont. Ground will often be controlled through carefu l survei11~noe
and control of approaches rather than through static occ~~aticn.

On this highly mobile, fluid battlefie ld, heavy blasts from nuclear
and nonnuclear “~~~‘iticn wiU fill the air with high densities of
maniticas, which, along with radiation and various types Cf gasses aid
other airborne fatal agents, will be extremely lethal to any exposed troops.
Widely dispersed concentrations of troops will be messed bristly aid
redisper.sd as the situation d~~~~~ Ai.~~~~~~~ Priendl3r strikes Cf conventional,
nuclear, or ~hemical/biologtca1 weapons will be rapidly exploited by
vehicles which can carry the attack over the battlefields while offering pro-
tecticti from the i~~~diate and/cr lingering effects Cf friendly and ~~~~weapons. To wage this type of war, the Ar~ r sust have weapons and per soenel.
carriers that reflect the pr inciples of firepo wer, mobility, and shock
action. Operators and personnel aAm~4ng these weapons nuit also meet new
require ments.

VISITS TO P11W flI92AILATIC~S

Durin g visits to field insta llations (see Appendix A for a list at
those visited) , task personnel observed exercises and Arap Training Tests
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aid conducted coaf rences and interviews with enlisted men and officers
connected with the Armor School, Combat D vel~~~ents ~1~its, Training Centers,
aid Operating thaits. Infc~~~ticn was developed pertinent to the delineation
of research areas which could contribute to an increase in armored vehicle
effectiveness.

The prima mission of Ar~~~ is to deliver swift , crushing blows utilizing
its basic capabilities Cf firepower, mobility, aid shock action. Teaks aid
other armored vehicles characteristically operate together. It is often
upon the skill Cf the unit c~~~ ”'~’er in coordinating and directing the concerted

nsuvers and effort s of hi. vehicles that the ctitc~~~ depends. P~a basic
elements are prerequisite to the effective coordinated performance of an
armored unit under the control of an able unit c~~~ nder: (1) eç4pmect moat
function; (2) crews moat be capable Cf operating the equipment un~.r the
conditions encountered in th. field; (3) crews and individ~s~1’ most be traine d
and disciplined to respond; aid (le) C’w -’~ cation channels mast be open to
allow the c~~~ nder to issu, orders, the vehicle crews to acknowledge or
respond to orders. The relative effectiveness of th . operati on ~~~ be stated
tbe~, aa a function at (1) the design and maintenance of the equipment;
(2) the pbysical capabilities and limitatio ns, the aptitudinal aid psycholog-
ical characteristics of crew ~~~bers; (3) the developed ~kille aid procedural
techniques eaployed by the crew aid crew members in the operation of the

chine together with all other factors which might influence the effectiveness
Cf the ~~~lication of these skills aid techniques in the operational, situation;
and (le) the equjpment, procedures, and utilization Cf c~~~”~ cation processes
through which orders and information are received, ch”m,led, and fed back
through the system.

It is duri ng the relatively br ief period of closed combat- -in which
men are “buttoned-up” within a vehicle- -that operations within the tank Cr
armored vehicle are most trying cc the crew, pbysicslly and psychologically.
Thin g this time also factors which might influence the effectiveness Cf the
operator ’s skill.’ and techniques beccme most ispartaut. Most critical Cf
thes. factors influencing individual performance are envirooment, equipment
design, aid interaction with other crew members.

WI~~N( TAL PACT~~8 IN A~ CB’~ ) WARFARE

With in the armored vehicle, c~~~~ii  are generally eit~~~ very hot or very
cold--rep orts from crewasn indicate that fans and heaters in pres ent equi~~~nt
are inefficient aid are very s~lAow used. Noise from the weapons, the
engine, end the radio set is at an extremely high level. Vibr ation aid jarring
as th. vehicle advances over open terrain constitut. an unavoidable hazard.
Although vehicle crews need be “buttoned-up” for only c~~~sra tively s~~~’t
periods of time, as when attacking under cover of air bursts or sniper “~~~~~ -
arms firs, reports from cremesa indicat, that “buttoning-up” is exceedingly
uopleaaaat, and, fur tbsr, that perfoemance is affected. Noise is both trouble-
some aid tiri ng. Combined with the effects of best, vibration and bouncing,
monotony engundered by periods at inactivity on the pant at the gi~~er aid
loader during tactical movemente, noise is held responsible fcr slowing down
reaction time and reducing efficiency within the tank or vehicle at precisely
the time when efficiency 1,5 most critical. Reports indicate also that
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“buttoning-Up” result s in disorient ation, q~.r.nt increase in wise, aid
feelings of confinement. “Buttoning-Up” I also increase the crew number’s
perception of danger, feelings of isolation, and susc~ptibility to fear.
These feelings are skin to those generated by--or may In fact be generated by--
sensory de~pnivation as the result of auditory masking by ~~~ient noise, tactusi
aa.~4ng by vibration aid j arring, aid decrease tn visual stianittion through
loss of contact with the external envirooment (particularly in the case of
the loader and gunner), blurring caused by vibration, —

~~ decre ased ill~idna-

tion.

Mvances in the art of warfare, as reflected in tactics projected for
the mid-range tine frame, agMn have dictated a shift of ~~~hasis with in the
elements aid japlenent. of combat. Tb. use at armored vehicles to move troo ps
and mounted weapons with great speed over c~~~aratively long distances
tiç].iee extended pertoda on alert status and peater p.ntod* of actual
“combat” tine than the short~er battle ccwitaent s heretofore associated with
mounted warfare. Movement across radiOl~giCSl.1~I “hot” areas as well as the
threat of ~mrq’ected. nuclear or ~~‘w”’clear missile att ack will require that
vehicles “buttcn-up” even when not directly c~~~ t t d  to combat aid that crews
r~~~in sealed within their vehicles for extended periods of time. These major
requirements can be expected to affect siguificantly the elements of performance
as outlined earlier : equipment uaet be redesigued to furnish the firepower,
mobility, aid protection required, as well as to be reliable and easily
maintained; crews iit be selected, perhaps mich as su)maninenl are, to
function efficient ly under these new battlefield canditionE crews most be
trained and disciplined under the new tactics; aid c’” ”~1 cation, now effected
almost entirely by radio because of dispersion aid isolatio n within the
vehicles, mist asmae paramount isportance. In terms at the ~a’~ factors
requirements introduced, extende d period s of mounted warfare on the m14 xaags
b.ttlefield can be expected to increase significantly the effects at noise,
vibratio n, t.~ersture, and sensory deprivation. Reaction to isolation,
disorientation, and danger viii intens ify, and heightened alertnes s viii be
required for extended p.riods of tine. Dependence on radio c~~~”4cation
will incre ase.

ZQIJIW~NT t$SI~~ 7ACT(~S

N~maa factor s considera tions up to thi s point have dealt only with
envtro~~~ntal co~diticns affecting the interaction of the crew ben with
his equipment . Bq~al1y relevant are the h’~~~ factors considerations
associate d With the introduction of new .qujpment into the vehicl, system or
the drastic alteration of the qst.m ffself . Alterations in weapons wi
fire-ccntrol systems, in propulsion syst~~~, in c~~~an4eation$ systems, in
vision and guidance systems, all will make new 4~~~’~ upon the crew bers.
Wi th the increasing ~~ basis on guided aid homing missiles, such as the

~aillelagb, the yates viii likely become more ocaplex, aid its Aem~JiAa upon

the gunner may require aptitudes quantitatively or qualitatively different
from those presently required. Proposed missile syst~~~ for tanks, for
ex~aple, all require a great deal tracking by the gw~ er than do present
iyst s. Requirements cc other crew members are also likely to change.
Mainten ance proble ms may increase , functions in the firing cycle ~~~ be
redistributed, and the loader position asy even be eliminated with the
introduction of aut omatic weapons devices. With increasing ~~~hasis on
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ability to operate undey ~~~sr of darha. ss or umok. whil, troop. aid
vehicles are being ssed, incre ased dspsidence will be placed upon
covert artificial i11umI~eLticn such as infra-red and aut~~~tic position
locating devices. Use. of such devices will, likely make greate r ~~—“-~~~
upon the driver, vehicle ot~~~’i ’er, aid weapons operat or(s) in terms of
aptitudes and abilities.

~~~~P~~~ IAL ~~~~~S

Pinal].y to be ecn.idsred is the intera ction of crew mb.r s as a
variable beari ng upon the performance of an individual Within the system.
Sequences of operations in a system generally require coordination ~~ ng
the several crew bers aid between crew aid vehicle ca~~~n6sn. In sons
instances, several crew numbers mist work together cc one subsystem, for
exaspi., the fire control aubsysten in boresighting. S~~ tIaes the various
subsystems on which the in6ivi4~sl. work are functi~~ .11y and/cr sequential ly
1in~.d, as in fire control aid propulsion subSystem when vehicles are pre-
paring to move out. Therefore, the influence of interpersonal factors cm
individual and crew perfcirmence ~~~ be a subject for investigation. Seoh
variables as maber of crew .bers, relative ability of specific mbers
within the group and the like, will var y likely influence the productivity
of the gr~~ and of indivji~..&1 ~ within the gr~~~. Other t~’potheses ~~~derive from prior research an ~~~ ~ work gr~~~s.

To the extent that the effects of interpersonal factors reflect
individual differences , the solution may lie in the development of proper
selection instruments aid procedures. To the extant that persoenel can
adapt to the conditions enco’mtered, the solution y lie in the devslcip. nt
of qpropriate training methods. To the extent that these factors can be
llidnated, the solution may lie in engineering redesi gn of the system or

system a~~~onents. To the extent that the factors can be allowed for
id their ffects ~4n4 R4s.d, the solution nay lie in the development of new

tactics aid crganisattcnal structure. lone of these proposals ii independent
of the others, ~~ir.ver, ncns alone will pro~ide an adequate solution to
the )~~~n factors prob lems.

Obviously, ~ r of th. problem areas uncovered in this investigation
have relevance to the basic mission at, and fall Within the capab ilities
of, the U. 8. Ax~~ Personnel Research Office. Several problem areas which
appear critical and researchable have bean further developed into specific
~~sesrch plans .

These areas offer many difficulties for the resear cher: Putur e vehicles
and equipment ax’. nat i sdist.ly available for research. Curr ant projections
far mid-rang. and long-rang. equjpment are unstable enough to pr.clnde
certainty of payctf for studies which can be acc~~~lisbed. While mack-up aid
14 i1&tiom of this equipment may be satisfactory for ~~~~ engineering
studies, such devices do not general ly afford the researcher ~por~aity to
study o~~~at performance either in the fiel d or in a labora tcry-. 1 ”~tsd
combat situation. This is Ispartan t, far it I s the interaction cd the various
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humac factor s el.msnts--extern al and inter nal enviroomsuts, crew aid equip-
ment char acteristics , methods aid procedures , that will be significant in
the operating situation.

CPOOI ~~ ~ I(AR FAC~~~S RE~~ARCR !l AN~~
In October 1958, USC~~ABC generated a requir~~ nt faa a coordinated

effort a n ”  factors researc h in the are a of effective perfor mance in fight-
ing vehicles. In response to this requirement, a Working Group of the Amy
Th.~~n Factors ~~gineering C~~~tttee (ARFEC ) was form ed to generate reccu-
~~nd*tiaae for coordinated research on th. problems raised by USCC~ABC with
respect to ksaRn factors in the design aid tactical operation of ar~iursd
personnel carriers aid tanks. Working with thi s group were representatives
Cf the U. S. Amy Personnel Research Office (USAPRO), then the Th”~~~
Factors Research Branch , TAOO; the R~~~n Resources Research Office (a~~~ );
Tb. ~argecn General (Tso); and the Grdnsnce Tank-Autom otive C~~~~ & (o!L~C) .
Prom this cocrdinated effort came rec~~~ ndations for specific areas Cf
research promising militazy pay off. Inaaaich as USCONARC ~5 proposal cut across
the fields of intere st of a number of agencies , the Working Gr~~~ on Th”
Capabi lities in Fighting Vehicles (HCIY) was established with repr~esentstiOn
from O~~~, ~~~~~~ TSG, ~~~~., and TAG to convey findings and make r.co v~14a _
tiona to BPEC for endorse ment to the Chief R and D.

As a direct result of these early rec~~~enda ticna, a research progrum
was initiated for the purpose of determining: (1) the psychological aid
physiological limitations and capabilities of individu al, and crews operating
in tank s and armored personnel carriers; (2) the consequences of the
above limitatio ns end capabilities for design of combat vehicles; (3) methods
of measuri ng the aptitudes and tolera nces of individLu*la for purpos es of
selecting and assigning personnel ada pted to the stated conditions ; and
(1~) the training necessary to increase the abilit y of individual a and crews
to operate in tank s and armored personnel carriers for sustained periods of
time under battlefiel d conditions. Within this framework of objectives,
re search cc various hi~~n factors proble ms i~~ presently under way at the
several agencies.

E~E4AN RESOURCES RE~~ARCH OFFICE (Hum~~O) RE~~ARCU m AI~CR ~~AINIRG

BumERO is engaged in research on armor training requirements at the
‘1. 3. My Armor H~~~n Research Unit at Fort Knox, Kentuck y. Tb. research
includes studies an )~‘“~~~ factor s related to operations under conditions
of liidt.d visability, tank gunner per formance, operational span of control ,
tank platoon training, vehicle maintenance, and tank crew trsinfng. In
add ition , studies are being cc’~ducted at B~~~~O’s field labcrstcry at the
Presidio of Monterey and at George Washington University on h~j~~~n factors
under conditions of stress , controlled isolation, and extreme cold.

1 - 6 -



- ---- - --- ~-~~~~-— ---— - -— - --

AW BE~~ABCR OP TEE ~ I(AH OD~~~~~G ~~A1~C~~ (OcRD)

At Aberdeen Proving Ground, Maryland, EEL is curre ntly ocii~~~ting
studies on confinement in armored personnel carrier. aid cc the effects on
performance of such factor, as noise aid vibration within currently
operational vehicles. ~~fecta of these factor. are evsluat.d against criteria
designed to measure ability to perform combat task.. Also ~mdar ~~~ at this
facility are h~~~~n engineering studies of several operational and develcç ntal.
vehicles, studies cc problems related to operations under exotic conditions
such as arctic end desert envirc~~~nts, aid studios cc proposed eq%4~ment
design concepts.

RREEARCH B! ~~~ ~~ GEO~ GESESAL

TEG, through its U. S. Amy Medical Research laboratory at Port ~~~x,
is conducting psychophysical research cc the physical, psychological, and
psychophysical limitations of personnel in fighting vehicles. Research is
concerned with perfor mance effects of vihr ation, acceleration and d c ~lerat~i~~,ccnfinement and isolation, and the interaction of these effects with
te~ ierature, low visability, and the like.

AI~~R REEEABCR IN TEE ~~~ ‘~~CBNICAL SESVICES

Each of the technical services , in line with its responsibility
for insuring that its equipment is proper ly ev~ginaered , aims at eliminati ng
the danger of making an operator the bottleneck in & system, and at ~~ king
certain that within the system the man and machine perform the operations
for which each is best suited. Several technical service agencies are
.ng~ged in research directly or indirectly related to fighting vehicles
perf ormanc e. Quartermaster Research and Eagineering Center Laborator ies
at Natick, Massachusetts are conducting resea rch cc effects on the soldier
and cc his performance of var ying conditions of natural and milita ry
environmental stre sses. The Ordnance Tank-Aut omotive C~~~~ nd at the
Detroit Arsenal is developing and testing new armor vehicles , including the
Armored Reconn*issance Airborne Assault Vehicle (AR/MV). The Signal
Equipment ~~ port Agency at Port Mends, Maryland is working cc htR”
factors related to ce~~~ivI (caticca systems the combat aa~~r situation.

In addition to the My agencies cited above, a number of contract and
other My agencies have for some years been engaged in b~men factors re-
search which has yielded informa tion havin g t~~1ications for the arm or area.
The Quarter master Corp., for .1c~~~l., baa carried on continuing investigation
of the effects on performance of protective clothing and personnel sbi.lMng
equipment. In addition , operations resea rch gr~ çs, including the former
Operat ions Research Office of the Johns Hopkins ~ iiver.ity and Ohio State
University , have dealt with such problems as the development of new a~~~~ant
systems , considering the human operator as an independent variable in the
system.

1
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As a consequence of the field survey, a program of research, consistent
with th. needs of the Ary aid the capabilitie s and mission of the branch,
was developed for the Fighting Vehicles Task. ‘lb. program gave due considera-
tion to current research in other My and contract agencies. The t$APRO
approach, whenever possible, was systems oriented. Such an approach
recognizes the interdependency of factors within the system as veil as the
variety of relevant disciplines.

A military system, with reference herein specifically to fighting
vehicle systa , includes the equipment, personnel eb ille and aptitudes , aid
techniques whereby such a cospoiite is capable of accaplisbing specified
functions in fulfilling an My mission within the intended operatio nal
enviroiRent aid associated conditio ns for that mission. The capre henaive
study of the operator ’s role and capabilities involves many technical areas
of special ization, includi ng those of psyobolo~ r, pbysiolo~~, biophysics,
medicine, and engineerin g. Specifically within the field of psycholo~~, rele-
vant area s include human engineering, performance require ments, prof iciency
evaluaticn, selection standards , and training and operations ana lysis. As new
materiel is developed and new tactic al and organizational doctrines emerge,
th. role of the h~~~n operator in the armor system will be subject to
considerab le change . Continuing investigations with respect to futur e
manpower requirements are therefor isperative as a means of effecting optimal
utilization end apportionment cf humAr~ resources.

Within the objectives of j aproving performance in current systems
and estimating future qualitative manpower requirements to ensure a high
level of performance in future systems, USAPRO ‘e Fighting Vehicles Task
sorted out two broad problem areas requiring psychological investigation:

1. R~ 4 CAN THE QUALIT! OF P~~WOI~~EL ASSIGNED TO ARMOR BE D~ ROVU)?

2. BOW CAN %~ RK ~~I’SODS AND PROCEIXJRES BE II*’ROVEI) TO ~~7ECT Bar~~
UTILIZATION OF P~~SONNEL?

~~ECIFXC RESEARCH AREAS

The suggested human factors studie s presented below focus primarily
on the manipulation of human resources to optimize the perfor~mance of
armored vehicle crewmen as an appro ach to maximizing the output of the
vehicle system. (The Fiscal Year 1962 Fighting Vehicles Task work
program statement of the US Ary Personnel Research Office appears as
Appendix B.)

DEVELOPM
~

IT OP SEU~CTION T IIQUES F~~ ARMOR CREW)’~~I

Current procedures for selecting armor crewmsn are based primarily on
c~~bat Aptitu de Area AZ (Artiller y, Armor, ~~gineer), a caposito of tests

• 1  - 8 -
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of the Arz~r Classification Batte ry, which has proved valid for the armor area
as a whole. However, no specific measures are used in aseigument to vehicle
or crew position. Many systems proposed for the future will require
personnel who can perform dependably at isolated work locations with a
‘mini”.”, of supervision. Such field conditions would subject the men to
adverse environmental conditions, lengtby periods of confinement, end
prolonged periods of activity. Selection instruments should therefore
include perso nality trait s and motivational characteristics.

An experimental battery of eelectioa tests will be developed and
evaluated to serve, perhaps in varying cc*nbinationa, three objectives :

1. To improve the validity of initi al selectors

2. To develop differential predictors of crew-position success , and

3. To furnish the armor unit c~~~~nder with information to and
in admi nistrative decisions

Selection Measures for Armor Trainin .~~ Hypotheses were developed
regarding the basic Bkills, abilities , aptitude s, and personality character-
istics related to successful perfo rmance in armor. Those hypothesized
factors which appear sore pronising will be assessed in terms of their
predictive efficiency for the selection of ~1 who perform well both in
training and later on the job. Criteria of training sucees will, be based on
operational proficiency test s and task-designed rati ng scales admini stered
at the end of Advanced Individual Training -Armor . However , since the
operatio nal situation often imposes many requirements that differ fron those
in the school training situation , performance measures will be used for the
ca-the-job performa nce evaluations. Proportionally greater emphasis will
be placed upon the performance measures in evaluating the predi ctive measures.

Procedures for Assi~~~ent to Crew Position. Uflder current procedures,
MOS 131 ii awarded to all ~ 4 upon iuccessful ecepletion of Advanced Indi-
vidual Training-Armor. Assignment of the new recruit to vehicle and crew
position is made by the local unit cci.It~s~nder after the ~ 4 baa reported to his
duty station. The unit ctmrl~~~er raiat in many cases make this assignment
with very little consideration save the expediency of filling vacancies with
any available personnel. Moreover , where the unit cmnder is permitted
the luxury of a considered decision, he se1da~ has sufficient information
to guide him in his decision. Tests or test eaposites developed to provide
differential prediction information would assist the c~~miF~nder in making
these and other administrative decisions.

Generalization of Findi ngs to all Armor ~~stems. Initial investigations
will be concerned with currently operational materiel and doctrine . Studies
will also be designed to determine the extent to which new veightings ist
be applied to caponents of predictor caposites to meet changing man-
power requirements resultin g frcm developments in future time frames. Such
a modification of procedures might be occasioned by the intr oducti on of a
new firing and aiming subsyste m.

T 
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End Pro duct. 8electicn measure s which can be used, singly or in
ccmbinatCon, to 1) select enlisted perecimel for initial assignment
to ..~~~r training, and 2) assist the unit c~i~~ nder in making the most
advantageous aa s4g~~~nt of IndividuAl s to vehicle and crew position.

DEVEWPME~IT OF CRIT~~ (IA OF EFFECTIVE PThFOI *4ANCE IN FI(~ Tix4G V~~ICIZS

Subsequent research studies have been planned to investigate performance
of crews and crew members under a wide variety of conditions and situatio ns.
The research design required Instruments affordin g quantitat ive and
qualitative evaluation of performance. Some of the measures developed would
serve as criteria against which experimental predictors would be validated.
Furthermore , as tactical planning require s infor mation as to the avail-
abili ty and state of preparedness of troop and equipment resources, a need
exists for a reali stic scorable performance measure which will differential ly
assess combat behavior. Three types of criteria will be explored : realistic
tactical situational tests; psycbcasetric instr ~~ente; and simzlftted-equipment
perfo rmance measures.

Situational Performance Studies. The objective is to design field
studies to afford objectT~re measur es of performance, Including broad
tactical problems at varying levels of difficulty. These problems will test
the performance of crews and crew members for various armored vehicle systems
and subsystems under such tactica l situations as attack , defense , and
withdrawal. Efforts will be made wherever possible to modify and adapt
currently operationa l test s such as the crew proficien cy tests and combat
readiness tests currentl.y in use. A further objective is to develop tests
which reflect demands imposed by anticipated future materiel or doctrinal
developments.

Psychometric Techni ques. Two categories of psychometric measures are
planned to provide economical intermediate criteria : paper-and-pencil
achievement tests and performance rati ngs, by peers and superiors. Where
approp riate, previously developed measur es will be employed. Specific instru-
ments to be employed include paper-end-pencil proficiency tests , rating scales ,
checklist s, and socicinetric indices. Where instr nment s are not available,
appr opriate devices will be developed in thi s task.

Simulator Techniques. Wher ever possible , simiiil*tion techniq ues will
be employed in the design of performance criteria. Such an approach offers
a means of conducting performance evaluation studies that will not entai l
the high cost , expenditure of time, cci~p1ex coordination with other AZW
agencies and cc~~’~nds, or noncont rol.led experimental conditions attendant
to field research. Currently operational ailmiAtora under consideration include
the tank turret simulator , the tank gunnery trainer , tracked vehicle driver
trainer, and the miniature armor battlefield. Use of simulatio n techniques
might also provide research data on future systems otherwise unavailable for
research .
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Consider ation of Puture Systems. As new vehicle systems and subsystems
are developed and as combat doctrines change, it is likely that new
criteri on measures must be developed or old ones adapted to reflect these
chknges. Although projections using obtained n”— -” factors data as a
baseline p be used, the development of up-to-date criteria will afford
a meaningfulness and confidence in results unattainable by more inferential
techniques. A continuing effort will be exerted to keep abreast of current
and proposed changes In order that criteria may more closely represent the
appropriate time frame.

End Product. A set of instruments to evaluate objective ly the performance
of armored vehicle crews and crewmen.

CBEW CC*IPOSITION AND IN~~~P~~S0NAL RELATIONS

Under projected operation plans , tactical maneuvers for armor will
require coordinated interactions among crew members for increased periods
of time. Reports fran tank cri~i~i~nders in the field and the findings of
research studies on team performance in both formal and informal groups
suggest that the effectiveness of the crew may to a significant degree
be related to the individual personalitie s of the crew members and to the
interpersonal relation s with in the crew. The unique contribution of the
vehicle cclnmtAnder in “whipping his crew into shape ” and In developing and
maintaining morale and a spirit and condition of preparedness and cooperation
has been indicated by crewmen, tank ccimw~ndera , and plato on leaders as
extreme ly critic al to the effectiveness of the vehicle .

Previous studies on em&1l groups have dealt primarily with 1) the
identification of combinations of personalities and the patterns of inter-
perso nal relation ships which lead to the emergence of leaders or to the
effective functi~ning of groups as teams ; or 2) the identification of
personality variable s which predi ct or enhan ce leadership and the generali ty
of the leadership position from one group to other groups of the same
character. Research in this area will be conducted to check out hypotheses
derived from previous research as well as to investigate the effects of
various other social-psychological factors which might relate to effective
crew performance.

Crew Ccii~ositicn and Interpersonal Factors. This aubare~ will, be
concerned with the deter mination of the social-p sychological factors which
contribute to,or determine, the nature of Interaction or modification of
behavior in the tank crew . Initia l. investigatio ns will deal primarily with
the Loader-Gunner-Driver triad. In assessing the effect of individual
perso nality factors and crew composition factors on tank crew performance,
variable s to be Investigated include length of service or experience of
crewmen , Informal and formal social structure of the crew , time together
as a crew , etc. A corollary resea rch problem is the effect of disruption
of established crews. Various sociometric devices , rati ng scales, interv iew
technique s, and BIB and personalit y measurem ent techni ques will be developed.
Relevant psychological factors will, be related to measures of crew effective-
ness developed previously.
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Role and Contribution of the Tank Ce~~~’i4er. The intent of this
research is to investigate the vehicle ct~~~~&~er ’s contribution to
crew effectiveness and to determine those factors critical to the
effectivene ss of the tank cc~~ lnaier. Personal characteri stics of the tank

as reflected in such interpersonal phencaens as social distance
from crewmen, authoritarian vs laissez-faire or damocratic leaders hip,
and perceived or actual similarity to crewaembers will be related to
ratings of crew and tank cf~~nnder effectiveness.

Relation of Interpersonal Factors to Other Variables. Relationship s
existing among the interpersonal factors identified and selection variables ,
training consideratio ns, and. crew work methods and procedures will be
investigated. To the extent that social-p sychological factors related to
effective performance can be isolated and related to manipulable variables
these factors can be capitali zed upon to isprove the performance of
vehicle crews. Thus it may be possible to select and. organi ze armore d
vehicle crewmen partially on the basis of interpersonal factors associated
with more effective crew performance.

End Product. A predictor instrument, based upon social-psychological
factors related to effective crew perfoi~~nce, which may be local ly administer-
ed as an aid to the platoon, ccs~ any, or tro op c~~r~nder in making initial
assigi~~ent of ~ ( to vehicle crews, and in selecting a vehicle ccmsAr1~er for
a specific crew.

ANAIXSIS OF VOICE RADIO-CC~IIJNICATION PROCE~XJRES FOR A~ C~ PIAIVONS

The c~~~~1ni cations link among the highly mobile elements of the armor
platoon is absolute ly essentia l to the success of mounted warfare. The
voice radio set is an effective method of c~~~~nt1 cation between platoon,
air and ground support elements , and higher echelons. Preliminary inves-
tigations indicate that several researchable aspects of az~~r co,mi~mications
pr ~~~se payoff in terms of more effective coordination through isproved
cr~~~ rni cations. The objective of thi. aspect of the research is to examine
systematicall.y the conduct of voice radio cc~~ micat ions within armor platoons
and to determine hw optimal utilization of the o~~~~m1 cations facilities
may be attained. Studies will be undertaken on the c~~~’~1 catione network
of the arm ored tank platoon and the armored caval ry reconn AIssance platoon.

Content Analysis of Voice Radio Trsnsmi sstcns. The first step in
the research on armo r cO—~n4 cations will be the monitoring and transcription
of typical c~min1 cations within the armored caval ry reconn~4ssance platoon
and medium tank platoon during siaalAted combat maneuver s. Such a procedure
will permit thorough familiarization of task personnel with cc—’.’n4 cation
procedure and analysis of messages tr ~n~~itted during “combat ” maneuvers
with respect to type, source, destination, c~~~leteness, intelligibility, and
other pertinent characteristics, Concurrent observation will be made of
field actions . This acc~, uliltion of data will afford the opportunit y to make
several subsequent analyses.
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Anai~’ais of Voice Radi o ~~~~~~ cations Discipline. Adequacy of
c~~~ in4 cAtion, as defined by c~~~ inication expert s and by quantitative
measures to be developed will be related to observable characteristics of
the ccwin1 caticos flay. The ~~pothesis is that, for a given period of time,
optimal utilization of the network is related to the amount of relevant
information tran~i.4tted and to the amount of time spent on the net. Factors
in the evaluation of information tren~m4tta1 include cospleteness, appro-
priateness , releva nce, and timeliness. Factors related to time on the net
include brevit y, requirement for response or repeat, relevance, and such
factors as interr uptions or simultaneous trenRajesion that would garble
the message or cause it to be lost . ‘roe interaction of information and time
factors suggest further the investigation of control or discipline fact ors.
Iisplied by the central hypothesis is a maximal ly “clear ” or message-free net
available for use by an appropriate number or combination of infor mation
passers, monitors, receivers , and handlers. Utilization of thi s network
can thus be evaluated against adequacy of co~meml cation.

Role Cf Voice-Radio Comuuni cations in Tactical Decision Making . The
armored cavalry platoon charactcrietically operates within an “open net” cmi-
nication s system. Any message sent from one element of the platoon to another
is monitored by every other element in the platoon, affording the platoon
leader access to all information tr Ansmitted over the net. Prem~~bly, the
more of this information the platoon leader is able to use in mn~1ri ng a
tactical decision , the more appropriate will be his decision. Usefulness of
the information in decision making depends upon whether the information is
ccmplete, valid, timely, and appropriate. Laborator y experimentation will b
conbicted to ana lyse types, sources and contents of messages useful for deci -
Gin-making; reasons for not using cert ain infor mation for decision-making;
and methods to isprove or augaent relevant and appr opriate flow of information
to the decision-maker.

End Product. Recommendations aimed at the opt imization of armor voice
redl o coiimninications through contro lled procedures governing the use of the
open platoon network. The objective is to devise procedures which will
permit reduction of overloading on the net, tren*mission of more timely and
relevant information to appr opriate receivers , and more efficient utilization
of the platoon net.

BESEABCH IN RELATION TO ~ Y1URE DEVELOPM~ ITS IN AB?’E)REI) V~IICIES

So great is the research and development pace that it is often difficult
to imagine today the concepts and materiel with which we will wage war
tomorrow. Much of the research pl’i~nning outlined in the pre ceding sections
has dealt with problems in the context of current organization and hardware.
Continui ng effort s will be exerted , however, to research armor problems
arising in connection with new developments in doctrine and equipment.

Effe ct s of New Developments on Current Work Methods end Procedures. With
each new piece of equipment introduced , the hum~n factors psychologist will
seek to determine how the new duties and respon sibilities occasioned by the
chAnge will affect established functions and duties within the system. For
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instance, the introduction of the Shillelagh into the Main Battle Tank vii].
probably necessitate a reexamination not only of the duties of the gunner
but those of the other crewmen as veil. Wherever possible, research will
be conducted during the preliminary p1~nning or research stages rather then
after a particular doctrine baa been established or production model
developed.

Effects of New Developments on Estimated Qualitative Manpower Require-
iments. The trend toward increasingly c~~~lex and more highly integrAted equip-
ment , toward heightened alertness and readiness for ims~diate action, and
toward greater dispersal and range of vehicles, implies that the personnel
requirements for future systems may differ materially from the requirements of
present systems. Some crew positions , for instance , may demand more highly
trained skilled personnel, while others may require personnel with a minl~~~~
of specialized training. The purpose of research in this ~rea is to estimate,
in the light of new developments , the characteristics of personnel who vii].
be required to man future armor systems .

End Product. This area will furnish estimates of the qualitative n-
power requirements for ai~~r systems in future time frames. It will enable
resea rchers to contribute to the development of new systems and doctrine by
furnishing combat developments agencies with up-to-date data on htin~ n
capabilities and. limitations in fighting vehicles systems.

~ J*1ART OF RESEARCH PROPOSED

The proposed five research areas focus on the basic mission of the task--
to improve or maintain the performanc e of armored vehicle crews and. crew
members in the context of a rapidly expanding technolo~ r of warfare. Within
the broad aims of improvin g the quality of personnel input into the azmor
area and of optimizing work methods and procedure s, improved selection
instru ments for enlisted men will be developed and selected problem areas
of utilizatio n will, be studied. The five areas are amenable to research
within the mission of the A1W Pers onnel Research Office and can be expected
to yield a good return to the military by providing unit or vehicle cti~~~~ier e
with means of selecting personnel and techni ques that will improve vehicle
performance. The research problems and their expected contributions are
brief ly recapitulated below.

DEVELOPt *21T OP SElECTION PROCEWRES FOR AB)C)R PERSONNEL

A test batte ry to identify, prior to training assignment, those enlisted
personnel who will perform well in armor training and on the job.

A test or test c~~~osite differentially predi cting success in various
vehicle and crew-position assignments , thereby affording the armor unit
c ”der an aid in the assignment and advancement of armored vehicle personnel.

Improved armored vehicle system performance as a result of improved
quality of personnel assigned to the armor area and to specific positions in
armore d vehicle crews .

•1
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Quantitative and qualitative pe~~oemance measures based on s~~ilation
tec~ dques and at~~~ardizéd tactical ~ .eld exercises.

These measures will serve , singly or in c~~bination to evaluate system and
subsystem performance, crew and crewman perfor mance, and as criteria against
whi ch to validate experimental selection instr uaen ts.

CREW CC~WOCITION AND IN!~~) 2ERSONAL RELATIONS

Selection and ass1 grvnent procedures for use locally by armor unit
cr.rmPntiers.

Group approaches designed to maximize crew effectiveness und er the
leaders hip of the vehicle c~~~ nder.

~~xisis OF VOICE RADIo C(*IJNICATION PROCET*JRE S

More controlled (disciplined ) procedures governing the use of the
platoon voice radio c~~~ ’n~ cations network.

Improved coordination capabilities for armor units through more efficient
utilization of radio c~~~unications facilities ,

RESEARCH IN RELATION TO P~71URE D~~ PM~2~1~S IN AB1~VRED V~~IC1ES

Estimates of future qualitative mampower requirements.

Distribution of crew functions to maximi ze effectiveness of vehicle
operation .

Huaan factors data to aid in the development of new doctrine and
materiel.

PLANNING CONSIDWITIONS

The scope of the research program presented in this report is
extensive , covering many facets of selection , classification , assignment,
and utilization of armored vehicle personnel. It is anticipated that,
in addition to shedding light on current problems, results of this research
will be applicable in future time frames. Such a research program requires
many man-years of professional service. The program mast therefore be
carefully considered to determine which areas to attack ffr.t. While such
determination is ultimately made by the user agency in the light of opera-
tional requirements, research considerations such as the following enter
into the picture.
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For ~~~~~~~ the develo~~~rat of selection procedures and the concurrent
develolment of performance criteri a would logically come first , since
these effort s will entail c~~~reheneive ~~~mlnaticn of procedural, p~~’sical,
and psychological factors related to fighting vehicles operation and will
afford the researchers a thorou gh temiliarizaticct with ai~~r as well.
A research area that might be given low priority is the study of crew
composition and inter per sonal relations. A stumbling block in research in
this area is the necessity of arrang ing for the assembly of experimental
crews and the large number of personnel involved.

Consistent with operational requirements, therefore, it is reccme~.n&i e4
that top priority be assigned to the selection and criterion itudiei and
lowest to the crew ccmpoeiticn and interperecna3. relations study. Concurrent
effort should be expended in the com~mfcations area , while a continui ng
effort is under way on the relation of research findin gs to future requirements.

—— 

- 16 -

_ _ _ _ _ _ _ _ _ _  

j



R~~~~~CNS

Selected Reports De~1ing with Th~~ ’~
Facto rs Research in A1~~~ed Vehicles Oper ation

Adams, 0. S., levine, R. B., and Chiles, U. D. Research to investi gate factors
affecting meltiple - task psychomotor performance. WAX Technical Report
59-12:). March 1959.

Alexander, Sheldon, Bass, Alan R., and Drucker, Eugene H. A factor ana lytic
examination of acme dimensions of interpersonal perce ption. Group Bftect ive-
ness Research Laboratory, University of Illinois. December 1960.

Astor , Raymond J., Ma.j. Armor of the future. Armor. Vol. LXIX, No. 5,
September - October 1960, pp 10 - 1)1.

Bacon, Albert S., et al. Buman engineering problems of the armored personnel
carriers T113 and T]l7. ~~~ Technical Memorandum 10 - 57. Aberdeen Proving
Ground, Maryland. November 1957.

Baicker, Joseph A. A study of ocmbat cc’~~’nl cations in Korea, Part II (U).
T~5 (FEC) Operations Research Office, The Johns Hopkins University. Bethesda,
Maryland. J sinuRry 195k. C0NTIt~~1TIAL

Baker, Robert A. Who will. cc,mi~n~i our tanks? krixr. Vol. IXVT, No. 3,
Moy - JUfle l957, pD k U .

Baker, Robert A. The miniature armor battlefield. Armor. Vol. LXIX,
No. 5, September - October 1960, pp 3k - 38.

Baker, Robert A. The determination of job requirements for tank crew members •
HuaRRO Technical Report W7. May 1958.

Baker, Robert A. The achievement of active duty and reser ve tank crewmen in
areas of essential armor knowledge. HumRRO ~~eeia1 Report 15. November
1958.

Baker, Robert A., I4acCaslin, Eugene F., Kurt z, Kenneth U., and Baezman , Donald 3.
An evaluation of on-the-job profiency of trained tank crewmen. RuaRRO %,ecl.al
Report lie. June 1958.

• Baker, Robert A., Mathers, Boyd L., and Roach, Eugene 0. The effects Cf
increasing and decreasing tr~4n4i1g time on proficiency in the critical armor
skills. Rum~~~ Technical Report 55. June 1959.

Bass, Bernard M. C~~~eriscns of the behavior in groups of self-oriented,
interaction-oriented, and task-oriented members. Group Psyebolog Branch,
ONR. Technical Report 25. J~’~~a7 1961.

- 17 -



-~~~~ —-~-~~~~~~~~~~—-~~~ ~~~~~~- - ~~~ 

~~~

- -  _ _  _ _ _

Bass, B. L , Guier, B. L., Flint, A. U., and Fares., P. J. An objective
method far studying gr~~~ behavior. Psychological Report, 5:26~-~~O. 1957.

Baumart , leonard and Zast.rling, *l~l on. Coding theory and its a plications
to C~~~ ’~1 caticns systems. Jet Propulsion Laboratory. Nse’~~’,~~ California.
Technical Re~port 32-67. March 1961.

Bloc., Joel N., Mqfi.ld, Clifton E., and Wi1li~~~, Richard M. People,
organizations and c~~~ M catiocs. Pbas. I: A model for cc mieations
system nalysis. The Franklin Institute Laboratorie s for Research and
Development. Phil deiphi a, Pennsylvania. March 1961.

Borgatta, Edgar P. and Bales, Robert F. Socicuetric status patterns and
characteristics of interaction. Journal of Social Psycholo6y,k3:~~9-297,
1956.

Brtggs, George B. Stwil ation facility for h~~ n factors research. Quarterly
Report by the Ohio State Universit y Research FOundation. Columbus, Ohio.
June 1961.

Brodie, Bernard. 
~~~~~~~~~~~ 

in the Missile ~~~~~~ Princet on University Press.
Princeton, New Jeri~~~~ I95~~
Brown, Gene L., let Lt. A pre H~~n~~y investigation of closed circuit
television vehicle drivin g. Report of the sixth annual Ai~~ Thmsn Factors
Bugineering Conference, ~ 

- 6 October 1960. Army Research Office, CORD.
December 1960.

Cartvright, Dorm and Z r ,  Alvin (Ed..) Group Dynamics--Research and
Theory. Row, Peterson, and C~~~any . Evansto n, Illinois. 19~i.

Chapanis, A1~thcnse. Research Techniques in Human Fz,gineeri~g. The Johns
Hopkins Press. Baltimore, Maryland. 1959.

Charney, Even, et a). Human engineering survey of the armored infant ry
vehicle, )157. EEL Technical Memorandum 26. Aberdeen Proving Ground,
Maryland. September 1956.

Charney, Even, Rose, Anthony S., and Ta., Louis T. H~~ n engineering survey
of M1e8 Tank . EEL Technical Me~~~endum i6. Aberdeen Proving Ground, Mary]eM.
Ma~ch 19,6.

Chiles, U. D. Ufects of shock-induced stress on verbal perfcc~~~ce. WADC
Technical Report 58-117. Wright-Patterson APB, Ohio. June 1958.

Clark, Brie T., Baicker, Joseph A., Ccx, James U., Kay, Brian, H. H., Clement,
J. Bruce, and Benson, Joseph U. A study of ccmbat cc~ manications, Korea,
JAnuary - July 1952 (U) . T143 (FE C). Operations Research_Office, The Johns
Hopkins University. Bethesda, Maryland. Ju ly 1953. ~~~~ET

Cureton, Edward B. Dimen.icns of Airman Morale. WADD-t~-60-l37. Ls~klMAn, Texas. June l9~).

-18 -



Decker, George H., General. What armor has to offer. Keynote address, 7~~d
*iiv~i~sl meeting of the U. S. Ar~~r Association, 1961.

Thmn, Paul P., YLagle, Charles D., end Hicks, Philip A. Stimil tion of
aessage~haM1ing problems in Army cc n(cat iocs systems T335. Opera tions
Research Office, ‘lb. Johns Hopkins University. Bethesda, Maryland. July
1956.

Eckles, Andrew J. III, Schmitz, - 
Melvin A., and Williard, Norman, Jr.

Results of interviews with Sl~AI1C crew members (U). R~~~~O ~~ecia1 Report 8.
June 1957. coNPw~ 1TIAL

Bgbert, Robert L., I4eeland, Tor, Clime, Victor B., Porgy, Edward U , Spickler,
• Martin V., and Brown, Charles. Fighter I: An analysis of combat fighter.

and non-fighters. Th~~~~ Technical Report 1414, December 1.957.

Pgbert, Robert L., l4eeland, Tor, Clime, Victor B., Porgy, Edward U., Spickler,
Martin V., and Brown, Charles. Fighter I: A study of effective and ineffective
conbat performers. EumR1~ Specia l. Report L3. March 1958.

Ernst, A. A. Feasibility study for a. mrin-macbine systems research facility.

WAX Technical Report 59-51. Wr ight-Pa tter son An, Ohio. March 1959.

?iedler, Fred B. Mmu l Report: Interpersonal perc eption and psychological
adjustment of ~~~~~ members. Group Effectiveness Research Laboratory,
University cd Illinois. J.nw’ry 1961.

F~.ad.ler, Fred B. and Jones, Robert E. The relation of interpersonal perception
to perso 1 Ity adJus~~~nt emeng members of ~~~11 groi~ s. Technical Report 1.
Grou p Effectivene ss Research Laborator y, Universi ty of Illinois. J ” ~ ’7
1956.

Folley, John D., Jr. (Ed ) HWMn factor s methods for systems design. AIR -

290-60-PR-225. The American Insti tute for Research. 1960.

Forbes , A. R. Survey of the effects of buffeti ng and vibration on ~~~~~~~~

behaviour . R.A.7. Institu te of Aviation Medicine . Fara borough, Rants.
August 1959.

Gibson, Eleanor J., Gibson, Ja mes 3., et al. Motion parallax as a determinant
of perceived depth. Journal of ~ cperimental Psychology, 58:1eO~51. J’4y 1959.

Glanzer, Murray and Glaser, Robe rt . Techniques for the study of gz
structure and behavior. I. Analysis of structure. Psychological Bolletin
56:317-332, September 1959.

Glaser, Robert, and G1.anzer, Murray. A study of acue dimensions of teem
performance. OLfR, Technical Report . Contract ~f(~i$}~-37O0B, ~~-l514-O79.
September 1955.

Goode, Harry H. and )4a~ho1, Robert E. ~ystem !~gineering. McGraw-Bill
Book Ccapamy, Inc. New York. 1957.

-19 -



• • • -~~— - —  -~~~ ---•• ---- -- •~~~~~~~~~~~~ —• •~~~~~
--- -~~~-~

Gordon, DOna1A A. A survey cd )~~~~~~ii factors in military night ~~erations
(with special app licat ion to ar mor). Th~~~~O Special Report 11. November’
1957.

Guild, B. ~~~~~~~~ catians in aircraft. Air Force MRnw.~ 160-30, Chapter 10.
JanlAry 1961.

Haggard, Donald F. and Wight, Albert H. R’~~~ factors evaluation of the
tank, combat full tracked: lO~~~~ gun, 1460 -- Consulting Report. US *1W
Armor Thi’~~~ Research Unit. Fort Kn~~, Kentucky. February 1961.

Hall , Robert L. Predicting bomber crew perfori~ nce from the aircraft
ccms”n’~er ’a role. A1P~~C-~1~I-%-~~. Isa~~laM AJ ’B, Texas. February 1956.

Reablin, Robert L. and. VigginA, James A. Morale and the c~~~etence of the
leader in autocratic structures. Technical Report Ii. The ~~~ 1 Gr~~~s
Research Center , Washington U~ivereity. St. Louis, Missauri. ~~~ 1960.

Hamburger, Walter . The deve1~~ment of the armored. forces. Armor. Vol. LU,
No. 6, November - December 1961, pp ~8 - 41.

Hare, A. Paul, Borgatta , Edgar F., and Bales, Robert F. (Eds ) Se~l1 0r~~~s--
Studies in Social Interaction. Alfred A. }Cnopf , New York.

Har mon, Fra ncis L. and King, Bert T. Vulnerability of h”~~n perfosmence
in cc~~iwications. ThaPers Technical Bulletin 61-1. Jexiuary 1961.

Rartman, Bryce 0. and McKen zie, Richard B. ‘ite cc~~lex behavior slailator -

A device for studying psychologic problems in modern weapons systems. School
of Aviation Medicine, USA? Aerospace Medical Center (A!EC). Brooks An,
Texas. December 1960.

Bauty, G. P. and Payne R. B. P~tigue, confinement , and proficiency decrement.
Vista s in Astronautics , 1958, pp 304 - 309.

Ravr on, Dean 14. Evaluation of combat systems: Establishment of criteria
and their use in selection of key system factors. ONR Report 11. ContraCt
zcom~ 2525(oo). March 1961.

Hazel, Joseph W. and Leyzorek, Michael. A preliminary study of combat infor-
mation~hRni1ing. (U) T-226. Operations Resear ch Office. The Joh ns Hopkins
Universit y. Bethesda , Maryland. JUly 1953. CCI~F’I flAL

Hesphill, John K. Situational factors in leadership. Bureau of Educational
Research Monographs, No. 32. Ohio State Universit y 19149.

Rennemen, B. H. and Slivineke, A. J. A message ana lysis of strategic air
com’im4 cation. WADD Technical Report 5918 (ATI 77509). Wright-Patterson
APE, Ohio. October 1949.

Hicks, Saimiel A. The effect s of four hours confinement in mobile armored
pers onnel carr iers on selected combat relevant skills: A pilot study.

Technical Memoran4i~ 3-60. Aberdeen Provi ng Ground , Maryland. 1960.

- a)-

~~ .- t~~~~
_

~~—~~~
l - ~~ - • • _ _ _ _  _ _ _ _ _ _ _ _ _



Hicks, 8~ m~el A. and P.*r’4a11, Russell B. The effect s of twelve hairs
confinement in mobile az~~~ed personnel carriers on selected combat relevant
ski lls: St~~~ IV. ~~ Technical Memore.ndum 2-61. Aberdeen Proving Grand,
Maryland. Msy 1g61.

Hightower, Louis V., 14a.j • General. Evaluation of combat vehicles. Address
delivered to the American Ordnance Association Combat and Tracked Vehicle
Conference, Ft. Benn4ng, Georgia. 1960.

• Ho1l~~’, James G. and Lee, William A. The influence of message distortion and
message f~~~1iarity. WADC Technical Report 5Ie-~~7. Wright-Patterson APE,
Ohio. April 1955.

Io11p~’der, B. P. An experimental study of coapetence and time in gr~~ as
determiners of status and group expectancies. Technical Report, Ou R Contract
816-12. Washington University. St. Louis, )U sscini. June 1960.

Hood Paul. I). and Kz~~~, Richard L. Conference on integr ated aircrev tra in-
ing b4arch 1960). WADD Technical Report 60-32). Wright-Patterson An,
Ohio. July 1960.

Rowland, Daniel and ~~apiro, J. 1. (Eds), Brown, R. A., Phelps, 3. B., Wes~~~nn,
C. L. and Wiseley, W. C. The developeent of a method for assessing the
effect of task desige on task effectiveness in a weapon system. (U). Opera-
tional Research Group of the Engineering Experiment Stat ion. The Ohio State
t’niversity and. the 0~ J Research Foundation. October 1959. ~~CRHi’

Rotchins, Edwin B. and Fiedler, Fred B. Task-oriented and quasi-therapeutic
role functiaia of the leader in wn~ll military groups • Technical Report 8.
Group Effectiveness Research Laboratory, University of Ii~ tnois. 1960

Icks, Robert 3. Tanks and Armored. yehicles. Duell, Sloan, and Pearce.
New York. 1945.

Kerr, A. C. A tank tracking si~ i1ator for ~~~~~ engineering studies.
Technical Report R-1594. Research and Development Gro~~. ?rankfort Arsenal.
Philadelphia, Pennsylvania. JUne 1961.

K~~ f, Karl. The Pan ther tank. Armor. Vol. 7XD , No. 6, November -
December 1960. pp 17 2).

• Keapf , Karl. The Sherman tank. Armor. Vol. XXIX, No. 1, J~~iary -

February 1960. pp 12 - 15.

ICinsey, Jack L. and 1*Jrpbree, Henry 3. C].auatropbobic reacti~~~ to some
stresses of the subearine service. US Navy ~i~~ rine Medical Research
Laboratory Report 14(2), No. 262. 1955.

Kipnis, David and Glicknan, Albert S. Development of a Don-cognitive
battery: Prediction of performance aboard nuclear powered su~~ rinss. ThaPers
Technical Thilletin 61-5. February 1961.



• — - .~~~~~~~-~~- —~~~~~~~~~ —--~~~~~~~~~~~ —-— --~~~~~~ _ _

Kru , B. L. and Farina, A. 3. Evaluation of a 3-52 flight simul*tor for
its crew coordination training potential as measured by crew c~~~~ ications
and performance measures. American Institute for Research. Washington,
D. C. J~nn~~y 1961.

!Curke, Martin I. and Stephens, John A. Systems evaluation of th. tank,
y6sma gun, M41A1. EEL Technical Memorandum 1-57. Aberdeen Proving Ground,
Maryland. J ~~ TE!LT7 1957.

Lanzetta, John T. and Roby, Thornton B. Group performance as a function
of work distrib ution patte rns and task load. Sociometry, Vol. XIX,

• No. 2, June 1956.

L~mo4tzer , Lyman L. Ara~r plans and programs. ~~~~ Information Digest.
Vol. 15, No. 4, April 1960. pp 16 - 23.

eyzorek, N., Meeker , S. R. Jr. and ~~~~erhays, J. B. Delays in handling
and trRn~misston of combat information (U). T-56 (APP E). Operations
Researc h Office , The Johns Hopkins University. Bethesda, Maryland. February
1955. C0NPI~~~TIAL

Licklider, J . C. B. and Goffard , S. 3. Effects of noise on radio c~~~~m4 cation.

~ournal of the 14c~ zSt1eL1 Society of America. 19:734, 1947. (Abstract )

MacCaslin, Eugene P., Woodruff , Arnold B., and Baker, Robert A. An taproved
advanced individual training program for ai~~r. Rt~RR0 Technical Report 59.
December 1959.

McGrath, Jo s B. and Nordlie, Peter G. Synthesis and comparison of system
research methods. Human Sciences Research Inc . Arlington , Virg inia . February
1960.

McGrath , Joseph B., Nordlie, Peter G., and Vaughn, W. S. Jr. A systematic
framework for comparison of system research methods. Human Sciences Research Inc .
Arlington, Virginia. March 1960.

Metcalf , George T., Colonel . Trends in organi zation of the field AzW. Armor.
Vol. IXDC, No. 5, September - October 1960. pp 27 - 31.

Miller , George A. Language and Cim~~n1 cation. McGraw-Hi ll Book Company, Inc.
New York , 1951.

Miller, Robert B. A method for man - machine task anal ysis. WAVC Technical
• Report 53-137. Wright-Patterson APB, Ohio. Ju ne 1955.

Miller, Robert B. Some working concepts of systems analysts. American
Institute for Research. Pittsburgh, Pennsylvania. February 1954.

Molar, C. G. and Brown, Gene L. Closed circuit television vehicle driving: I.
• A preliminary investigation. EEL Technical Memo 10-60. Aberdeen Proving

Ground, Maryland. August 1960.

— 2 2 —

~~~~~~~~~ _ _ _ _



• — .  ~~~~~~~~~~ ~~~•- • - - •~ ••• • —~ •—~~—~~•~ •‘~~~~~~~~~~~~
V •

Meyers , Albert Z. Team ccmpetitiofl, success and . adjustment of group member s.

Technical Report 12. Group Effectiveness Research Laboratory, Universit y

of Illinois. June 1961.

NovtUe, G. 0. and Associates Inc. Optiim~ drivers cockpit for armored
vehicles. Report No. 337. February 1957.

0 ‘Farrell , Hugh B , Colonel, and Durro w, Howard, W ., Lt. Colonel. Armor
anticipates adverse conditions. Armor. Vol. LXIX, No. 1, Janu ary - Februar y

1960. p p 3 4 - 3 9.

Ogorkiewtcz, Richard K. Armeur: The Development of Me~h~1~{zed Forces and
their Equipment~ Frederick 14. Praeger, Inc. New York. 1960.

OgorkieWiCZ, Richard H. Soviet armor- -a survey of developments since the

second world war. Armor. Vol. L~CC, No. 1, January - February 1961. pp 26 - 31.

Ogorkievl.CZ, Richard M. Infantry combat vehicles- -new equipment for the

armored infantry. Armor. Vol. L)OC, No. 5, September - October 1961.

pp 18-2 1.

Ormieton, Donald W • A methodological study of confinement. WADD Technical

Report 61-258. Wri ght-Patter son AFB, Ohio. March 1961.

Palmer, George 3., Jr. A method for objective measurement of Inter persona l

relations and group behavior. Technical Report 1. Group Psychology Bran ch,

ONR. October 1960.

Palmer, Geor ge 3., Jr . Tests of inter personal , knowled ge--some development
considerations and specifica tions for a univers e of items. Technical Report 2.
Group Psycholo gy Branch, ONR. November 1960.

Parke r, James F., Jr. and Plelabman, Edwin A. Prediction of’ advanced levels of

proficien cy in a complex tracking task. WADC Technical. Report 59-255.
Wright-Patterson APE, Ohio . December 1959.

Pet rullo, tuigi and Bass, Bernard M. Leadership and Interpersonal. Behavior.

Rolt , Ehin ebar t and Winston, Inc . l96I~

Ray, James T. and Mar tin , 0. Edniind, Jr. Human performance as a function of
the work -re st cycle. A special report prepared for the Armed Forces N~~
ccavni ttee on Bio-AstrOfla UtiC8 Panel on PsychologY. National Acade~~r of
Sciences, NRC. Washington, I). C. 1961.

Renaud, George E. The effects of interference on speech ~~~~~~~~~~~~~~
R—AD C -TN-60-104. Griffie AIR, New York. June 1960.

Richers, E. B. end Meeker, S. B. Jr. An evaluation of sin&.e-c8.U.-BIW 1
procedure (U) . T-57 (AIFE ). Operations Resear ch Office , The Johns Hopkin s
Universit y. Bethesda , Maryland. June 1954. 0ONP’ID~NrIAL

- 2 3 -

I

I.-



Roach, Eugene 0. aM Baker , Robert A. The determination of combat j ob
requirement. for tank platoon leaders and tank platoon sergeants. HumRBO
Technical Report 69. ~Iarch 1961.

Roby, Thornton 3. and Lanzetta, John T. An investigation of task performance
as a function of certain aspects of work-group structure. A1?1~lC-TN-56-7~&.
T.øek1an~ APE, Texas. June 1956.

Roby, Thornton B. and Lanzett a, John T. Work-group structure, c~~~m4 cation,
and group performance. Sociaaetry. Vol. XIX, No. 2, June 1956.

Rosenberg, Seymour, Brlick, Dvight B., and Berkowitz, Leonard. Some effects
of varying combinations of group members on group performance measures and
leadership behaviors . Journal of Abnormal and Social Psychology. Vol. 51,
No. 2, September 1955.

Buff , 0. B., Levy, B. Z., and Thaler , V. H. Studies of isolation and confine-
ment . Aerospace Medicine. Vol. 29, 1958, pp 1 - lii .

Scbmitz, Melvin A. and Simons, A. K. The effect of low frequency, high
amplitude, whole body vertical vibrations on human perfor mance. (Abstract. )
Bostrom Research Laboratories. Milwaukee, Wisconsin. Ju ly 1960.

Schreiber, Alvin L. Monte Carlo methods as tools for systems research.
Human Sciences Research , Inc. Arlington, Virginia. November 1959.

Shapero , Albert and Bates , Charles. A method for performing h~”~~ engineer-
ing anal. ysis of weapon systems. WADC Technical Report 59-781&. Wright-
Patterson AIR , Ohio. September 1959.

Shapero, Albert, Cooper , Joel I., Rappaport , Maurice , Schaeffer , K. H., and
Bates, C. Human engineeri ng testing and malfunction data collection in
weapon system test prog rams . WADD, Wright-Patterson APE, Ohio. April 1960.

~~~~~~ C. E. and. Weaver , W. W. The Mathe matical Theor~r of Ci~~~~’n{ cation.
Universit y of Illinois Press. Champaign, Illinois. 1959.

Shovel, Morris and Peterson , Christian W. A critical incident study of
infant ry, airborne, and armored junior nonc~~~issioned officers. Staff
m~uorandum. US ArI~r Leadership Human Research Unit, Presidio of Monter ey -
California. Jul y 1958.

Sinaiko, H. W. and Buckley, B. P. lumen factors in the design of systems.
Systems Ana].ysis Branch, Applications Research Division, 14.R.L. Washington,
D. C. August 1957.

Sullivan, J. B., Brig. Gem. Desert training center. ~~~~~~~~~~ Information ~~~~~~~
September 1960.



- . -

~~~~~~

S~qder , Richard, French, John B. P., Jr., end Boebn, Artbir T. Fxpsrlmsnts
on leadership in ~~~~ gr~~~s. AIPmC-~ I-55-1. L*~ckl~n~ APE, Texas.

~~~~~~ 1955.

Teicher, Warren 0. and 1brers , Jer~~~ L. Training aspects of decision making.

~echrdcal Report. NAV’1~A~~C~ i 588-1. Port Washington, New York. March
1961.

Thomas, Ralph B. and Pritskev, A. Alan B. The effects of various levels
of autc*mation on human operators ’ performance in man-machine syet . WADD

• Technical Report 6o-6i8. Wright-Patterson ApB, Ohio. February 1961.

TorTe, James P. and Garinther, George B. Dynamic human engineering evaluation
• of the armored personnel carriers, TU3 and Till. ~~~ Technical MamoreM~~

y-~8. Aberdeen Proving Ground., Maryland. August 1958.

YanCott, H. P and Altman, 3. W. Procedures for including hum~~ engine.rin~
1actor s in the development of weapon s systems . WADC Technical Report ~6-1e8b.
Wri ght-Patter son APE, Ohio. October 1956.

Waehburne, Norman P. A survey of human factors in militar y performance in
extreme cold weather. EumBRO Research Memor andum. June 1960.

Weybrew, Benjamin B. Bibliography of sensory deprivation, isolation and
confinement . US Navy Medical Research Laboratory Report No. 59-1. May 1959.

Weybrew, Benj amin B. An explorato ry study designed to suggest clusters of
traits and assessment test s related to au~nariner adjustment. US Navy Medical
Resear ch Laborato ry. Report No. 279. JRnuA~7 1957.

Wurster, Cecil B. and Bass, Bernar d. M. A test of the propositio n: We vent to
be esteemed most by those we esteem most highly. Group Psychology Branch,
QNR Technical Report 28. November 1960.

~~ecia3. Studies and Reports

Ariuy, Industry, and the Soldier. Report cl the Sixth Annual Ara~ Ri~~n Factors

~~gineering Conference, 3-6 October 1960. Ai~~r Research Office , Office of
the Chief of Research and Development, l~ December 1960.

• Ar~~ Re~ .zirements Development Plan for the Period 1969-1972. (~~
. ODCSOPS,

U. S. Ar~~r.

Combat C~ime”’icaticns and Surveillance. Report of the Seventh Annu Al Ax~~
Human Factor . Engineering Conference, 3-6 October 1961. Ar~ ’ Researc h Office,
Office of the Chief of Research and Development, 1 November 1961.

__ _ _  

- 

_ _



C~~~~~t Deve~~~ment Ob~ecttv.s Guide, (cvoq~ (U) . Reed~~~ ters , ~~~~~~ ent
of the Ar,~~~ 1958 vtt~ changes to 9 December 1961. 8N’~~~~

Conbat Dsv.k~ments Gr~~~ Study: Operational and org nizational concept foe’
armor uni4e o~ i~6b-~9?O (UsAA~~ 5~-2).

__

(Ti) U. 8. Ar~ r Armor School. Port
Knox, Kentucky. 1 September 1959. ~~~~~

Come~m4 cattons for Axmer. U. S. Ax~ r Armor School. Port ~~~x, Xentucky,
1960.

Driver Job Description (M~e8A1 Tankh U. S. Ax~ r Armor ~~~~ Research Unit .
Fort Knox, Kentucky, February 195~S.

Guide for Armor Leaders. U. S. Ar~~ Armor School. Port Knox, Kentucky.

History and Role of Armor. U. S. Axs~r Armor School. Port Knox, Kentucky,
December 1960.

Individual Cap abilities and Limitations of Personnel Operating in Tanks and.
Armored Vebiclee: A survey of relevant US Ar~~ B and D capaEili ties and
procedures. U. S. Ar~ r Human Factors Engineering Cosmittee, May 1959.

The Job Description of I44~~1 Loaders. U. S. Ar~Qr Armor Htmea Resear ch Unit.
Port Knox, Kentucky, December 1956.

Th. Job Description of the M~8A1 Tank Gunner. U. S. Ar~ r A T h n
Research Unit. Port Knox, Kentuc ky, September 1956.

Man and r. Report of the Fifth Annual U. S. Arii~r Human Factors
ring C cranes, Redstone Arsenal, Alabama. Arn~r Research Office,

Office of The Chief of Research and Development , September 1959.

Qualitative materiel requirement for Armored Reconnaissance /AirborVle Assault
Vehicle. (U) Headquarters, USCO~IA,~~~ ‘~ November 195ki. CC~IFID~ ITIAL

Reference Data for Armor Units. US Ari~r Armor School. Fort Knox, Kentucky,
September 1960.

A Report on the Study of Vehicle Cr~~~nders in the ~ 1U Experi ment, Spring 1959.
Stanford Research Institute.

The Tank Cc~~~”d ’r’ 5 Guide. The Military Service Publishing Co. Harrisburg,

~ennsy1vania. April 195~i.

Tank Driving by Television. Armor. Vol. I~0C, No. 5, September - October
1961, pp ii.2 - ~i.3.

Tn -Service Conferenc e on Selection Research, Pensacola, florida, May 25, 26,
27, 1960. (SIR ~~~~osium Report ACR-60. It ay 1960.

Worki~~ Gra p of the Th~~~ Factors Engineering Cc~~~tt.e on Tha~~ C~~ bt1itteS
in PL~~t3ng Vehicles: )4iazt. s I tE. second meetIng, 17 February 19.~~~

-2 6 -

L 
-~~ _ _ _ _ _



Publications of the US Army Personnel Research Office
BELATED TO PI(~ TII~ .V~~~CLES RE~~A~CH

Helms, W. H. and BoUt, B. 1. Prediction of success in infantr y I~ O and
armor crew courses. Research Memoran dum ~8-i3. August 1958.

Trun~ , J. B , Ster nb.rg, J. J., and BoUt, B. F. Data collection for
predicting performance of enlisted men in Army school courses and in Army
jobs (as of 31 December 1958). Research Memor~”d~~ 59-4. June 1959.

Uhlsner , J. B. Systems research- -opportunity and ‘~~l1ange for the measure-
ment research psychologist. Techuical Research Note 108. Ju ly 1960.

WiUemin, L. P. and Karcher, B. K., Jr. Development of cciubst aptitude
areas . Technical Research Report 1110. J&mar/ 1958.

WiUemin, L. P., Mellinger, J. J. , and Karcher, K. IC. , Jr. Identifying
fighters for combat . Technical Research Report 1112. August 1958.

MW Administrative Publications

APP 17-27- -Army training pro~~em for tank c~~~anies. May 1960.

MT l7-lO7--Ai,~r training pro~~am for armored cavalry troop, armored cavalry
squadron. October 1961.

CCMIATC Directive 525-3- -Conbat operations 1~ AD training literature : Offensive
defense.

D& Pa~~hlet 30-50-1--Handbook on the Soviet Army. July 1958.

Da Pe~ ,iiiet 6u-8--~~s feeder patterns . September 1961.

P4 17-1--Armor operations , ~~~11 units. August 1957.

PM 17-12- -Tank gunnery. May 1957.

FM 17-a)--Armorea infantry units : Platoon, cc~~az~r, and battalion. August
1957.

PM 17-33- -Tank units: Platoo n, co~~any, and battalion. August 1957.

PM 17-35--Armored caval ry plato on, troop, and squadron. February 1960.

PM 17~7O--Cc~~.mi cations for armor units. September 1960.

T
U -~



PM 17-95--Armored cavalry regiment and armored cavalry reconnaissance
battalion. September 1961.

PM 17-100--tb. armored division and conbat comeand. May 1958.

TO 17-k--The tank gunner ’s guide. Department of the Army a1r~~g
Circular. June 1959.

PC 17-5--The tank driver ’s guide (tank, 9~~~ gun, )4~48A1 ). Department of the
Ax~~r Training Circular. June 1959.

TC 17-6--The tank loader ’s guide (tank, 9~~~ gun, iPe8u~1). Department of the
Mw Training Circular. June 1959.

‘fl4 21-301--Driver selection, training, and supervision-tr acked vehicles.
1960.

‘fl4 21-3O6--Ma’~~ 1 for the full-track vehicle driver. 1956.

_______
___________________ 

— 

_ _ _ _ _ _ _ _ _ _ _ _ _ _



A~~~ DmS

Appendix A Orgaciv~ations Visited on ~,rvey on Research in Fighting Vehicles.

Appendix B Identification and Measurement of Psychological Factors Related to
Operation of Fighting Vehic1es--FII~ TIm~ V~~ICI2S--Taak Stat~~~~t,
PT 62 Work Progrea.



V

Aff~ IDU A

OBGA$IZ~~~CPS VI5I’I~~ t~ ~~~~!

CIV3IWt AJW )aLITAB! A~~~CIES

B.llistiC Weapons Laborator y, Aberdee n Provin g Grcu~d, Maryland
Combat Developaeflt$ Gr~~~, Port Knox, Kentucky
Defense and Industrial Division, Otis Uevstor Cospax~ , New York City
Detroit Arsenal, Detroit, Michigan
Bead4uartere, U. S. Army Security Agency, Arlington Hall Station, Virginia
Bes&luarterB, U. 8. Continental M~~ ~~~~~~~~~ Port Monroe, Virginia
R~~ n Hogineering Laboratories, Aberdeen Proving Ground, MarylaOd
R~~ n Factors Research Department, Lockheed Aircraft Corporation, Marietta,

Georgia 
______Ordnance Tenk-Autaanttve C~~~ M, Detroit, Mi~hI~~~~

Testing end Equipment Laboratory, Intelligence Board, POrt ffolabird,
Nazyland

U. S. Armor Board, Fort Knox, Kentucky
U. S. Army Armor ~~~~ Research Unit, Port Knox, Kentucky
U. S. Army Armor School, Port Knox, Kentucky
U. S. Army Desert and Armor Training Center, POrt Irvin, California
U. S. Army Signal B and D Laboratory, Tort Wumo~ith, New Jersey
U. S. Army Training Center, Ca~~ Pickett, Virginia
U. S. MW Training Center- -Armor, Tort ~~~x, Kentucky

A~~~ tdITB

Firs t Armored Division, Port Rood, Texas
Second Armored Division, Port Hood, Texas
let Medium Tank ~~ , let Cmv, Port Rood, Texas

~th Medium Tank Bo, 40th Armor, Fort Irvin, California
3rd Armored Cavalry Regiment, Port Meade, 14a1718M
6th Armored Cavalry Regiment, Port Knox, Kentucky

_ _ _ _ _ _  
_____________

LL~~~~~~~~~ Iii _ _ _ _ _



- - -——‘-—— - U

Ak~~~D U B

PD~ T~LI~ V~~ICIZS Ta3C——STA~~~~ T
Pr 62 W(~ C PRO~~AM

Tb. Adjutant General’s Office

1.. Task Title : Identificatio n and Measurement of P~7cbolo~ical Factors Relate d
to Operation of yigbting V.bicles--Pk~ n.M~ V~~ICLZS

2. Principal Investigators:

S. H. King
3. 3. Sternberg

Sponsor: U. S. Continental Ar~ ’ ~~~~~~

3. Scope:

a. Need for and objective of research: A requirement to identify those
psychological factors critical in the successful operation of fight-
ing vehicles is dictated by the tactic al and organizational concepts
of future warfare which make new ~~~~~~ upon the b~a~~ element in
man-machine systems.

b. Method of attack: Major e~~hasia is being directed toward those
hu~~n factors considerations which will be relevant to mid-r ang.
and long-range Mw plann ing. The princi pal effort during F! 1961 was
directed toward the identification of critical end researchable
probl em areas. This objective necessitated, as a first step,
thorough faailia.riv.ation with current fighting vehicles, such as
tanks and armored personnel carriers, sod their tactical military
use. In addition, future combat materiel requir~~ nts were studied
to give appropri ate direction to the research. Finally, currently
seQloyed measures for evaluating the performance of indivi~~~ ~,
crews, arid units were studied and evaluated for inclusion in the
research design as criteria of system perfor mance.

As a result of the 7! 1961 effort, several areas, including
those of ce inicsticns, target acquisiti on, arid th. role of the
new aim tank az nt, were tentatively identi fied as pro bl
areas for research which might coctribote to ~~ra effective 

~~~~~~~~

-

formezice. It is anticipated that in each area of research under-
taken, current methods, furicticns, and procedures will be evaluated
with respect to their applicability to future syst and, when
appropriate, will be modified. In~~~’ch as those pertoi~~nce
measures currently available are not judged, an the basis of the
PT 1961 investigations, to be suitable as rsaearch criteria, the

I ,
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initial phase of research will of necessity involve the development
of workable criterion measures of individual, crew, and unit
performance. Concurrently, research effort will be devoted to a
thorough study of 1.’w factors related to fighting vehicle operation
in order that subsequent identification may be made of those factors
related to successful hii~~~~ factors performance.

Research in any particular problem area will involve (1) develop-
ment of criterion instru ments whereby the total effectiveness of an
individual, crew, or unit within a given system may be gauged and
(2) the identification of those psychological variables which y
relate to successful performance on the criteria. The criteria
imist be based on performance situations with ~~~basis on those
situations which will anticipate requirements of future warfare,
considering environmental conditions internal and external
to the vehicle. Further, the criteria imast a~~hasime specifi c
behavioral aspects of the particular W)8 involved that are critical
to the effectiveness of tank operations. These job seeple types of
performance task s will be related to each of the specific tactical or
enviro me.~tal circumstances unique to armored vehicle unit operation.
Most criterion analysis will have to esphasize the use of ~~~1lseeplea because of the coi~ lexity of factors studied together with
logistica l requirements. Further lessening of logistical and
materiel requirements will be acc~~~lished throug h the use of siwz-
lation techniq ues wherever possible.

Other research probl ems may later be initiate d. It is antici-
pated, however, that maxi~mim frui tfu].ness of the research may be
dependent upon proper selection of individuals to constitute the
tank crews and armored personnel carrier teams • These group
sociometri c and psychological problems will be intensified by the
involvement of probable stress and isolation. Another critical
area may involve naich increased demand for leadership potential on
the part of particular positions within the ‘teem’ or unit structure .

c. Potential military research end-result: (1) Selection instruments
and proce dures specifically for perso nnel, (2) Reevaluation of the
differential classification system for enlisted ir~ut to the Ara~r in
terms of abili ty to identify those individuals who will perform
effectively in tanks and armored personnel carriers, and (3) Thman
factor. kaovledge concerning optimal ecepositicri and organization of
personnel within an armored tactical system.

~4. Estimated Professional Men-years Required :

7! 1962 6 ~eycnd PT 1963 undetermined

7! 1963 6

Li -
~~~ 
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~~. Coordination: DC~~~~

6. si~~~ry FOrecast :

a. Identific ation of Psychological Factors and Personal Characteristic s
Associated with Effective Fighting Vehicle Pers onnel

Ff 1962 Ff 1963
3 . 2 3 k  l 2 3 ~~ &

*P C C c  C S S

b. Developeent of a Criterion of Effective Perfor mance in Fighting
Vehicles

7f 1962 Ff 1963
1 2 3 1 1  1 2 3 1 1

~P C C C  C C A A

c. Construction and Validation of Experimental Prediction Battery for
Fighting Vehicles

7! 1962 7! 1963
1 2 3 1 1  1 2 3 1 1

* P P P C  C C A L

d. ~vs1uation of the Relation Between Characteristics of Group
Cc~~osition or Intex~eraona1 Relations and Successful Performance
in Fighting Vehicle Units

F! 1963
1 2 3 1 1

. , P C C

e. Analysis of Radio C~~~~ml cation Procedures for Reconnaissance Platoons
(Armored Cavalry)

ff 1962 Ff 1963
1 2 3 1 1  1 2 3 1 1

P P C C  C A A
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