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The MANPRINT Index:
An Indusiry Perspective
by
Dave Wickman, Sikorsky Alrcrait
One of the many initiatives of the MANPRINT Inside . . .
program is lo develop an active Army-industry [
partnership. This pardnership is composed of many
alements including open lines of communication, data v
axchanga, assessing requirements, and achleving Page
unified goals for syslem performance. This last deoal, ;
to obtain maximum performance of Lthe system, is ThF?ezA;q;E?JeNT Incex: A Incusiry
expressed as a function of equipmant performance, bI; Davie Wil 1
human performance, and environmental considera- | 7 T T T r et
tions. The eguation is typically expressed in Lhis way:
Human Factors in Foremgn Armies . . .. . ... 2
whers,
DEFEWS Program Offers In-Field

o= povionnanceohine-ayslant Experience for Design Engineers

: by KarenSpear............ — 4
F_ = performance of the equipment

P, = performance of the human

E = environmenls (including operational, social,
physical)

Many of you working in the MANFRINT
arena have probably seen Lhis exprassion before.
What you may not have considered i3 how far-
reaching its implications can be to the Army-induslry
partnership in MANPRIMT.

Let's examine, from an industry perspedtive,
Ihe equation of system perforrnance for a new ftem

Book Review: Zeidner, Juoseph ed. Human
Productivity Enhancement: Organizations,
Personnel, and Decision Making

by Kent Myars, Ph.D. ..ot 4

of equipmenl that needs to be intreduced info the
Army inventory. This new item may fill a deficiency
or replace one ar several existing items. The

industry contribution to syslem performance can be

shown by modifying the expression in this way:

(Conlinued on page 2)
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{continued from page 1)

Product series (a, ... a )

p= | (B)(P)IE)
Product (&)
whera:

Producl (a) = one item of equipment that
industry has delivered to the government.

Product series (a, ... a ) = All items of
equipment of ane particular type that have been
delivared la fulfill praduction contracts.

The expression can be expandead in this way:

s (Pa,) (Pa) (Ea)
+ (P.a,) (P,a,) (Ea,)
.. +(Pa_ ) (Pa) (Ea)

Thie weapon syslem is underslood here to be
the total collection of delivered Rems at any moment,
with whalever personnel are assigned fo them, in
their current state of readiness, in whatever enviren-
ments wea find them. This is a somewhat unusual
definition but lzads to some useful obhservations.

During Initial deliveries to the govermment,
systermn performance is influenced a great deal by
indusiry. This is because there is emphasis on
meeling dasign requiramants, and industry is in-

‘volved in maintaining the first items and training the

first operators. Given the way that performance is
measured and the conditions of measuremeant at
garly stages of delivery, industry can control and
possibly guarantee lhal perlormance cantraints are
met. Industry's effort here is referred to as design
assurance.

As the syslem starts 1o enter the field, addi-
tional facters such as funding, interaction with :
existing systems, and soldier morale impact system
performance. Industry has no control over thesa
factors which often fall into the environmental or
human terms of lhe perdarmance equation. There-
fore, as the number of items daelivered increases, P,
becomes more of a responsibility of the Army and
less of industry.

Figura 1 describes the performance of two
imaginary itemns of eguipmeant over the interval in
which items are delivered by industry fo the
government. ltem X is fraced through three optional
paths. Assume that X, is a well-engineered version,
X, is @ mediocre version, and X is an exisling
version in the Army inventory thal lhe others can be
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Figure 1. The¢ MANPRINT Index
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compared to. The initial part of 1he curve is low for
each option, depicting typical starl up problems. This
may be caused by many faciors such as paris
shorlages, infant mortalily, and other learning curve
problems. Al the conclusion ol ihe curve item, X,
has a value of P_ that will require greater Army
support than anticipaled in order to malch the
pedormance of the reterence system. Assuming
adequate suppar, the well-engineered itemn X,

exceeds the P, values of the reference system.

As the number of items deliverad increases,
tha parfarmance of each Army unit thal uges the
equipment is 1actored inlo he average lor all itemns in
the product serigs. In the case of the X family ol
items, the Army learmed to improve average perorm-
ance and appeared 1o be reaching a limit In perform-
ance lor that particular design. The limiting tactar
could ba any lerm or cambinalion of larms in tha
peronmance equation. The shape of this curve s
typical for technologies introduced in industrial
settings.

ltem Y tells a differgnt story. ¥ started ot
strongly but fell in parformance. The drop in per-
larmance could have besn caused by the Army
glecting lo changs training, supparl, ar maintenance
goncepts al the same time that the fem was fielded.
¥ may also have been uszd in an environment or
application that was nol anticipated when the design
specifications were written. The perormance can
only go down in these cases.

Thus, indusiry and the Army , bath, contri-
bute to system performance but at different times and
in different ways. Industry builds the item of equip-
ment with design assurance, therehy fuffilling initial
parormancs objectives as stated in contracts, The
Army forms fighting units by staffing, funding, and
supporing the iterm ol equipment and theraby
achizves total sysiem performance in the field.
Clearly, there are common arcas of responsibility
whera both paries leam 1o develop the equipment,
tha fighling unil, and tha camplste series of fislded
items.

For additional information, contact Dave
Wickman, Sikorsky Aircrafl, Norlh Main Street,
Slratford CT D66D1. (203) 386-3816. @

HUMAN FACTORS IN FOREIGN ARMIES

The Soldier Technaolpgiss Branch of tha 115,
Army Fereign Science and Technelogy Cenler
[FSTC) in Charlattesville, Virginia pravidas evalu-
ations and information on a variely of MANPRIMNT
related lopics concerning 1he armies of foreign
countries. The Human Factors Section at FSTC is
slatfed with a biclogist, a psychologist,and a bio-
medical engineer. FSTC stalfl also have military
exparience. The lollowing subject areas are sludied
in depth by 1his group:

» Ergonomics/Human Engineering

» Personnel Psychophysiological Selection

= Human Perfermance Enhancement and
Degradation

» Preliminary Training and Fducation of
Youth

= Simulalors and Training Devices

= Combal Stress

« Biocybernalics

« QOperalor Modeling

= Soldier Support Systems and Equipment

Wil thiz list is nol all inclusive, it is
representative of ongoing research topics. U.S.
Government organizations wishing data or analysis
on other human factors areas or published works,
briefings, or copies of studies and reports should
contact the cenler al Gomm &§04-286-5171, ext. 433;
AV 274-7433; Washington, D.C. area 464-1860, ext.
433, or write:

Commandear, U.5. Army Forcign Scisnce
and Technology Cenler

ATTH; AIFRTD

220 Seventh Strect, NE

Charlettesville, VA 22901-5386




DEFEWS Offers Foxhole
Experience to Civilians

by Karen Spear

it you are a civilian scientisl or engineer in the
U.&. Army Materiel Command, you can spand two io
four weeks in an Active Army unit of the U5, Army
Forces Command. The Design Enginecring Field
Expericnce with Soldiers (DEFEWS) Program
provides dasign enginzers, scientists, and techni-
gians with foxhole-level expericnce and expearianca
in handling individual and crew equipment. Civilian
scicnlisls and engineers live, eal, and work along-
sida soldiars in an Active Army unit. Such experi-
ance will help research and development enginears
design equipment and field tems that are mare
reliablz and more easily used and maintained by
soldiers and that better meat the Army's combal
performance requirements. The program has beenin
elfect since 1881, and so far 51 enginears have taken
advantage of the cpportunity it ctfers.

In the cover stary of the January Issue of AMC
NEWS {(Vol. 15, No. 3}, Pal Snow describes his
experience as a DEFEWS valunlesr. Snow is a
civilian chamical engineer at the Matick Research,
Developmant, and Engineering Center in Natick, MA.
He designs clothing and equipment to be used by
soldiers in the field 1o better protect themselves.
Znow became inlerestad in the DEFEWS Program as
a means of better understanding the scldiers’
real needs by working and living as a soldier in the
field with other saldiers.

Before being accapted into the program, Snow
kad 1o fullil some basic requirements. An intenview
with the DEFEWS point of contact at Natick re-
vealed his background, work habits, and melives for
program participation. Snowden was also required tg
pass a physical examination and a filness tasl.
DEFEWS volunieers must also possess a secret or
higher level securily clearance.

Druring his DEFEWS expearignce, Snow had the
opportunily to handle various weapons including the
M15, the M302 grenade launchers, the light anlitank
weapon (LAW), the Ma0, and .50 caliber machine
guns. As a result, he becams familiar with their use
and their rolas in the overall scheme of things. This

experience also gave Snow insight inta problems
inherent in specific weapons. For exampla, ha noted
the awkwardness of the posilioning of the M16 when
il is wormn over lha chest ar shoulders while handling a
casualty or performing some other task. The soldiers
with wham he was training suggested that the strap
be modified so thal Ihe gun hangs right side up.
Dthar comments focused on the quality of combal
baots and on prablems in heating up rations
developed by Natick.

Snow's article descibes how the DEFEWS
Pregram can provide a valuable experience far Army
research and development engineers lo gain insight
it the needs of soldiers in the field with regard to
reliability and maintainability of weapons and
equipmant. The Army Maleriel Command has under
consideration the 1zasibility of opening the program to
enginears from industry. Information on the DEFEWS
Program can be obtained in AMCCOMR 350-2 or by
calling CPT Dobinseon, U.S. Army Armament
Research Developmenl and Engineering Center, AV
880-7843 or COMM (201) 724-7843. @

EBaok Review

Enhancement
Ph.D.

Human Productivity
by Kent Myers,

Zeidner, Joseph, ed. Human Froguciivily
Enhancement: SGrganizations, Persernnel, and
Decigion Making, Volume Two, New York:
Praeger, 1987.

Volume Ona, Dealing wilh Training and
Human Factors, was reviewed in the February 1987
Buftetin., Velume Two contains some compelling yel
lesser-known approaches to productivity that are

{Continued on page 5)
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fcontinued from page 4)

excellent threoretical foundations for MANPRINT,
Kenyon DeGreene reviews socictechnical systems,
an appreach that fuses the design of social and
tachnical systems and presents the approach as a
remady for the failures and blind spots of both
Taylor's scientifle managemenl and the human
refations school. DeGraene isolates some key
factars In work design: “the need lor control over
cne's self, one’s immediate envirenment, and one's
destiny and the perception that this control exists.”
The restriclion of this control in modarn work settings
can result in "depression, lack ol conflidence,
defensive and evasive behaviors, and reduced
health—all leading to lowered productivity.” Laber
produclivity has hit a standstill in the United States
despite the steady addition of machinery.
Sociolechnical design has shown promiss in
breaking this barrier, for instance by increasing
productivity in Volvo plants by 20-percent. The
design principles are discussed inrelation to the
latest automated ssttings and the possibilities drawn
for appropriately matching the remaining workers to
the technology | such as by designing monitoring
tasks thal do not atrophy the worker's skills that are
needed during emergencies. DaGresne wriles that
“The major challenge will be management of
complexily, and complexily is best managed by
seelng the system as a whole "

Gordon Pask and Dik Gregary outline a
striking alternative to most approaches in arificial
intelligence. They do not altempt to represent
knowledge in a static hierarchy thal is intended to
proeduce answers. That approach, which has been
convenianl far programming, is not maiched 1o
accounts of how people think and deal with prablems
and contains many questionable philosophical
assumptions. An alternative, “conversation theary,”
iz inlroduced and shown as a basis for 2 unique
intelligent support system callad "Thoughtslicker.”
This Is a training authoring system that, among other
things, continuously uses and updates a model of the
trainee {such as whether he has a serialist or holist
leaming style) and allows the trainea to chaose his
own pathway through a lopic. The program can
incorperate new associations between cantent topics
without program reconstruction. A “teachhack”
lacilily has the trainec manipulate a model crealively
as a demonstration of his maslary in contrast lo

L

taking multiple choice tests that are only indirect
measurae ol learning. This apens a completaly
different approach 1o computer-based training tha
could avoid much of the rigidity, expanse, and other
ineffective features of standard approaches.

Other chaplers of special Interest include
T.Q. Jacobs' and Elliott Jacques' on leadership.
These authors use system concepls to idantify strata
in organizations and to diferenliate roles at each
level. The higher-level leadership role is to reduce
uncertzinty, balance shart- and long-term interosts,
and apply resources to adaptation needs. Leader-
ship at this lavel depends on having cognitive maps
lo accurately reprasent relevant external reality.

Mewell Eaton, Laurence Hauser, and Joyce
Shields review the dasign and preliminary findings of
Projecl A, the Army Research Institute’s massive
longitudinal sludy of selection and classification
issuas. Project A's main aim is o isclate factors thal
will pradict job pedomance and this has involved
Bxlensive re-examination of job pedormance
measures for many military specialties,

Cther chapters review psychological studies
of productivity, cognitive assessment methods,
exparl eystems, decision support syatems, and
person-job maiching systems. @

MANPRINT TOLL-FREE HOTLINE TO BE
DISCONTINUED SEPTEMBER 30, 71987

The MAMPRINT toll-free hotline was activated in
Saeptember 1986 Lo sarve as a lemperary information
precessing center during the early stages of the
MANPRINT Program implementation.

Beginning October 1, 1887, the sarvices
previously pravided by the hotline will ba provided by the
following:

Policy- MANPRINT Policy Offica, HRDA (DAPE-ZAM),
Washington, DC 20310-0300. AV 225-9213 COMM (202)
£95-9313.

Training- Soldier Supporl Gentar-Matianal Capital
Rzgion, ATTH: ATNG-NM, Alexandria, VA 22332-0400,
AV 321-3707 COMM {¥03) 325-3707,

General Infarmation (MANPRINT Bullatin, Points of
Contaet List, efc.)- Auwomation Hesearch Systems,
Lid., Attn: MANPRINT FM, 4480 King Streat, Alexandriz,
VA 22302 (V03 820-9000,

F
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Meelings of Interest

Schedule of 2 . %4 Seclember
utomatic Test Equipmant Intemnational Conference. Wisshaden,
MAMNPRINT A ic. T I i bad
Gzrmany, Spensored by the National Security Industrial
Courses for Asgociation. Conlact Nalional Security Industrizl Azzocdation,
FYB8 1015 15th Streat, N.W. Suite 801, Washington, 0.0, 20005,
Telephonc: (206) 203-3820,

2 <14 Oelo

Azeaziatian United States Army Mocting,  Washinglen, D.C.
MANPRINT StaH Officer Courses®

19 -23 Dctober
Human Fastors Saciely Annual Mesting. New York City, NY.
189 Cict - 8 Nowv 87 2 - 20 May 85 Contecl. Human Factars Sceialy, P.O. Rax 1369, Santa Monicz,
30 Nav - 18 Dec 87 6 - 24 Jun BB CA BO40E. Tolephone: (213) 324-1811,
26Jan- 12 Feb 83 11 -28 Jul BR
7-25Maraa 8 - 28 Aug ag it _Movember - 2 Deecember
42 Apr 88 12 - 30 Sep R gth Interservice/industry Training Systems Confarence (I/TSG).
Washington, 0.C. Sponsored by the American Delansa
Schodule of one-week MANPRINT Managers courses Preparadnass Assedation. Contact: American Defense
and one-day BOSES seminars will be announcad Larer Proparedno ss Assodation, Aosslyn Cantar, Suils 800, 1700 M.
Moore Strest, Ardington, VA 22209-1942, Alln: TMAS. Telephana
Al courses will be held el the Casey Building, Humphrey's {703) 6221820,

Engineer Support Activity Camplsx, Ft. Belvoir, VA,

NOTE CHANGE!

o+ Responzibility for MAMPRIMT training officially transfars from HODA CDCSPER to TRADOG on 1 Oclober 1987, All
communication regarding FY88 MANPRINT training is 1o be directed to tha TRADOS executive agent for
| MANFRINT, the Soldier Support Canter-National Capilal Heqion.

k
ADDRESS PHOME
COMMANDER, 55G-NCR Ay 221-3708
Attn: MANPRINT Program Division, ATNG-MM 3735
200 Stovall Stresl
Alescandria, VA 22332-0400 COMM (703) 325-37086
3739

'y
Lt Gen. Allen K. Ona, Deputy Chief of Sialf for Personnal / i
/féﬁ‘ % LA

Mr. Harry Chipman, ODCSPER Coardinalar
Harold H. Booher
Ms, Karen Graen, Editar Directar, MANFRINT Policy CHice

The MANPRINT Bulletin 1z an official bulletin of the Offica of the Deputy Chict of Stalf for Perscnnel (ODGSPER),
Department of the Army. The Menpawer and Personnel Integration (MANPRINT) pregram (AH 802-2) is a
comprehensive management and technical initiative 1o enhance human parformance and reliability during WEEpONE
systam and equipment design, davelopmant, and production. MANPRINT encompassas tha six domains of
manpower, parsannal, fraining, human factors engineering, system safaty, and health hazard assessment. The
tocus of MANPRINT is to integrate lechnology, people, and force structure to meet mission chjsctivas under all
environmental conditions at the lowest passible life-cycle cost. Information contained in this bulletin covers policies,
procedures, and other items of interest concarning the MANPRINT Frogram. Statamants and opinians expressad
ara not necassarily thosa of the Department of the Army. This bulletin is published monthly under contract hy
Autemation Ressarch Systems, Ltd., 4480 King Street, Suits 500, Alaxandria , Virginia 22302, for the CHice cf the
Spacial Assislant 1o the Deputy Chief of Staff lor Parsannal (MANPRINT) under the provisions of AR 310-2as a
functional bulletin. Proposed articles, comments, or suggeslions shauld be mailed to MANPRINT Bullstin, Attn:
HQDA (DAPE-ZAM), Washington, DG 20210-0300. Telephone: Commercial (202) 695-9213 or Autovon: 225-9213,




