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ABSTRACT

This paper focuses on the training of Manpower, Pexscunel, and Training (MPT) analysts

to perform the Navy HARDMAN Methodology.
a foundation for determining trxainee
requirements for an

It describes analysts' performance requirements as
educational outcomes and the knowledge and
experience-based training program., It

skiil
describes the Navy HARDMAN

Methodology as a logical planning and analytical process prior to and in concert with weapou

system Tegource programming, budgeting, and life cycle decisions,
BARDMAN as both a people and a data interaction process,

It provides Insights about
It points out the necesgity for

training analysts to influence the weapon system acquisition documentation, decisiom, and
interaction processes ff HARDMAN is to be effective.

Introduction~—

In October 1985, the Chief of Naval
Operations (CNO) mandated that all subsequent
Navy weapon gystem acquisitions in major

acquisition categories (ACAT=) be subjected to

a front-end Mampower, Personnel, and Training
(MPT) Resource Requirements Analysis (OPNAVIKST
5311.7, Determining MPT Requirements for Navy
Acquisitions), The methodelogy, called HARDMAN,
was developed to plan and identify early in the
aegquigition process the quality and quantity of
manpower required to perform the operatien,
maintenance, and gupport tasks of a weapon
system and the training resources necessary
{e.g., billets, training devices and equipment,
facilities, dInstructiomal materials, ete.)
throughout the 1ife eycle of the weapon
gystem. HARDMAN emphasizes the ugse of a
Bageline Comparison System (BCS) to provide a
starting point for plamnning efforts, a process
described in MI1I-5TD~1388-1A and 24. HARDMAN
praduces qualitative and gquantitative asgsess-
ments of manpower and perscnnel based on delta
or differences determinations of tasks and
workload measures between existing and new
equipment/systems and an identification of the

training regources necessary to" assure
effective gystem performance. Proper appli-~
cation of HARDMAN provides a useful aund
powerful tool for providing manpower and
personnel consideration into the equipment/
system design through the Logistic Support
Analysis process,
Purpose

A major problem exists in obtaining

qualified analysts to pexform the variety of
tasks required to properly implement the
HARDMAN methodology. This paper describes the
five~ptep Navy HARDMAN analytic process and
identifies the knowledge and gkills an analyst
must possess to perform MPT front—end resource
Tequirements analyses. In addition, it de
sexibes what an analyst should do when col-
lecting, analyzing, documenting, and distri-
buting MPT data and the stxucture of a training
program to enable him to learn how to perform a
HARDMAN =2nalysis, Above ali, it points out the
need for an effective training program to pre-
pare analysts to participate in the weapon
system acquisition process.
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HARDMAN Methodology

The Navy HARDMAN methodology is

process encompassing:

I - Data Collection

IL- System Analysis

III-Compaxability Analysis oo

IV~ Requirements Documentation (MPT Concepts =
and Resources) ) -

V - MPT data in Navy Logistic Documents and
Flanning, Programming and Budgeting System
(PPBS) Documentation Requirements 7

a five-step

In HARDMAN Step I, Data Collection, data ou_
new weapon system (an  equipment/subsystem/
system (E/S/S), Aircraft, or Ship) require-
ments, concepts, functions, performance goals
and standards, are collected and reviewed as
the basis for resource determinations, The
training needs for the analyst include know-
ledge and skill inm:

o data collection methods

o sources of weapon system data (Navy
management information systems and existing
acquisition documents)

o communication skills and application
to/with acquisition persomnel including
engloeers; program management personnel;

logisticians; and others)
a interpersonal relations.

In HARDMAN Step II, System Analysis, a
Bageline Comparison System (BGCS) is formulated
that best matches the new system and provides a
documentation source for existing billet and
training requirements, A baseline is either a
predecessoxr or a similar system for which
mature performance and MPT data are available.
Analyst knowledge or skills include:

o system performance requirements
configurations

¢ system analysis of the relatiomships within
and between a new and existing weapon system

and

o data gources for billet and training
information on existing Navy equipment or

. systems

o developing an audit trail of zeference
documentation

o Dob and Navy Weaponr System Acquisition

Process (WSAP) (including DobB and Navy
Directives, Instructions, Documentation
Requirements, Acquisition Milestones, and

Organizatlons involved).



In HARDMAN Step IITL, Comparability
Aualysis, procedures are employed to  assess
changes in required resources by comparing the
known parameters of the new system, especlally
functional tasks, workload measures, and per-
formance goals and standards, with those of the
BCS. Based on this comparison, quantitative
MPT estimates are established, The training
needs for the analyst include knowledge and
skills in:

o job task amalysis and workload assessment
methodologles

o data sources for Navy dob performance
descriptiong or quantitative measures

o computing manpower deltas from workload or
watchstation performance.

Tn HARDMAN Step IV, an MPT Concept Decument
(MPICD) and an MPT Resource

system/training device development or construc-—
tion schedules, equipment ipstallation sched—
ules, quantitative and qualitative manpower
requizements for each system individually and

for the multiple platforms/squadrons on which

they are installed, training concepts (inmclud-
ing types of training, prerequisites/ training
paths, and trailning support materials), and
specific training resources (including billets;
training planning factors; training devices and
equipment; training faeility construction
(MLLCON) and facility logistics requirements;
and life cycle costs). The tralning needs for
the analyst include kpowledge and skills in:

¢ organizatiomal structures of Navy ship,

shore, and headquarters activities

o WSAP decision-points and required level of .

documentation detail
o training program objectives

o HARDMAN documentation  organlzation
format

o Navy traiaing planning factors for
classroom, laboratory, aud tralning device
loading

¢ calculating course aunnual
requirements (ATIR).
In HARDMAN Step V, Logistic and

training input

Requirements
Document (MPIRRD) are produced detailing weapon

EPBS

Documentation, MPT issues that are part of the
WSAP trade—off and supportability decisions,

i,e,, Jlogistic support and equipment design
impact, and the Navy Training Plan (NTE)
process, are identified and distributed to _the

documentation requirements and Planning, Pro-
gramming, and Budgeting (PPB} activities im-
herent in a1l phases of the WSAP. The training
needs of the analyst include knowledge and
gkills in: ’

o early WSAP documentation needs (Required
Operational Capability and Projected
Operational Environment (ROG/BOE) Plans,

Operational Requirements (OR}, Justification
for Major System New Starts (JMSNS), Inte
grated Program Summaxy (IPS), Decision
Cooxdinating Paper (DCP), Systems Concept

Paper {SCP), Statement of Work (SQOW), aud
others)
o Logistle  Support Plans and Documents

including Integrated Logistiec Support Plans
(ILSP); Ship, Squadron, or Shore Manning
Documents (PSMD/SMD); Logistic Support Ana-
lysis (LSA) and Logistic. Support Analysis
Record (LSAR) based
other Life Cycle Flanning requirements

and

on MII-STD-1388 and
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"o o‘o_o

relation of HARDMAN to the NTP process
problem—solving and decision procesges
front—end analysis concepts

role of a HARDMAN Advisory Board In the MPT
planning and development process.

'HARDMAN Analyst Job Performance

A military or contractor MPT analyst per—

forms a variety of duties and tasks foxr a’

HARDMAN MPT analysis utilizing the above know-
ledge and skill requirements. The following
describes what an analyst doeg and provides a
basis for determining what an analyst needs to
leazn in e training program if he is to be

_ effective in producing quality MPT resource

requirements determinations:

Puties and Tasks

“An MPT Analyst should perform the following
in a HARDMAN Resource Requirements analysis:

=1, Data Collection

A. Collect data from official Wavy
documents (JMS8NS, SCP, OR, SOW, DCE,
ROC, POE, NTP, and others} concerning
ceoncepts, sceparios, constraints,
gtandards, and other contextual data.
1, Ldentify official WNavy sources
and Polnta of Contact for actess
to appropriate data sources;

2, Establish schedules and proce—
dures for when and how to collect

. data;

3. TUse suggested HARDMAN Procedures
and Worksheets to recoxd data and
data sources.

II. System Analysis
. AmDalyze data from a comparable and/ox

predecessor gystem and from the new

weapon system to provide the basis for

system comparability.

1., Identify and document: mission
scenarios; operator, maiantenance,
manning, support and training
concepts; equipment(s); equipment
interfaces and configuration;
manpower constraints; pecxformance
goals and gtandards.

TrIT. Comparability Analysis and Ugse of Task Data

A. Ferform comparability analysis between
the new system and a predecessor or

comparable. . system  in order to
- calculate functional and performance
- differences. T
1. 1Identify functions, manpower
quality {rate, rating, Navy

Enlisted Classification (NEC),
officer designator, Naval 0ffilcer
Biliet Code (NOBC)) and other

required data for a baseline and
a new system;

2. Collect data from NAVEERS 18038
(series) (NEC Manual) and NAVPERS
15839 (series) (NOBC Manual), the
Navy Occupational Task Analysis
Program (NOTAP), Malntenance and
Material Management (3M) System
(including Maintensoce Index
Pages (MIPs) and Maintenance
Record Cards (MRCs)), and other
similar  sources to document
personnel quality:



3. Analyze operator and maimtainer
functions relative to their
performance within the context of
identified operator and main~
tenance concepts and mission
acenarios for both the BCS and
new system;

4. Compute operator and maintainer

manpower deltas (frequency and
duration} between BCS and new
system functions and establish
other non-training support zTe
quirements;

5. Develop recommendations for man—
uning and personnel levels (qual—
ity and quantity of Tequired
billets) of the new system.

IV. Requirements Documentation

A, MPT _Concept Document and Training
Analysis o
Prepare an MPT Concept Document
(MPICD) including the Justification

for the information developed.

1, Develop an organizational struc— _

ture including the officers, en-
listed, support, and civilian
personnel who will be invelved in
any way with the system; develop
an organizational chaxt detailing
the above atructure by function
(operation, maintenance, and
support; ship, shore, head-
quarters);

2. Tdentify, document, or
inatallation schedules; determine
decision—-polnts in the WSAP and
level of detall for which MPT
documentation for system deploy-
ment is necessary;

3. Develep tralning concept, objec—
tives, and reguirements including:
team, initial, follow-on, xreplace-
ment, and factory trainimg; skill
progression; tralning paths; in-
tegration of courses; and other
planning factors;

4. Prepare ano MPTCD in accordance
with instructions of the HARDMAN
Methodology .

B, Training Resovurces and Costs and the
MPT Resoutrce Requirements Document ]
Pocument amd justify training re-
gources and estimated costs necessary
to plan for training requirements and
determine tralning billet and MELCON

establish

requirements,

1. Develop training objectives in
concert with operation and
malntenance concepts; document

sygtem traioing planning factors
and costs including those that
lmpact on Tralning Aids, Training
Devices, Training Equipment/Re-
pair Parts, and Technical Man-
uals, relative to mappower devel-
opment needs and system instal-
lation schedules;

2, TUsing HARDMAN algorithms,
calculate student, instructor,
and traiming support billets;
calculate military construction

needs and costs;
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3. TDetermine total Kavy-wide man-
power requirements for operatiom,
_ maintenance, and support of the
new system by fiscal year f£for
each sghip, squadron, ox shore
activity;

4, Prepare an MPTRRD in accordance

with  instructions of  HARDMAN
. Methodology. -
V. HARDMAN Process and Documentation
A. Provide plans, documentation, and
decision alternatives to relevant

decision-makers at all assigned phases

within the weapon gystem acquisition

process (WSAP),

1. 1Identify an organizational role
for an MPT Analyst as a paxt of a
weapon system management team;

2. Develop a perscnal strategy £or

" Impiementing HARDMAN MPT Analysis;

3. Document and distxibute MPT
requirements in accordance with
logistie specification rTequire-

- - 'ments of an ILSP, LSAR, or simi-
lax acquisition and life
documents,

Training the Analyst

A training program to provide the know-
Jedge, skills, and experiences to enable an MPT
analyst to exercise HARDMAN relates to educa—
tional objectives grounded in what an analyst
does. The objectives are statements of learning
‘outcomes which are measureable and which faci-
lirate the development of appropriate instruct-
lonal strategies and tralnee evaluation proce—
dures. A training program developed for the
Navy to teach MPT analysts how to apply the
HARDMAN methodology has been developed foxr CNO
(0P-111C), It uses four teaching strategies —
lectures, discussions, simulations and demon—
strations which emphasize trxainee active parti-
cipation In his own learning. These atrategles
will be briefly described below and generali-
zations will be pregented about how to apply
HARDMAN training to a variety of weapons sys-—
tem/manpower analysis countexts,

Lecture o .
& lecture method presents inoformation so
that basic definitions and concepts are pre—

‘sented t¢ traineées in am efficient manner., The

HARDMAN Training Program contains six lectutres
outlined in both amn Instructor and Student
Guide which present information about: what is
HARDMAN, Data Collection Methods, Systems Anal-
ysis, Comparability Analysis, Training Angl-
ysls, and Training Resource Costs, The Ilec-
tures are designed for 25-30 minute presen-
tations and are soupported by documented defi-
nitions of all texms used. Tralnees are pro—
vided the definitions and explanations which

- are then utilized in later instructional acti-

- vities.

- Discussion

A strategy in which trainees Tead prepared
discussion papers and respond either orally or
in writing to open-ended questions 1s utilized
in the HARDMAN Training Program. Two discus-—
sion toplcs, HARDMAN inm the Weapon System Ac—
quisition Process (WSAP), and the Relatiomship

cycle



of HARDMAY to Integrated Logistic Support (ILS)
Pocumentation, are presented in point papers
which also include questions designed to elicit
trainee knowledge and experience as they (ox
perceive they will) work as MPT analysts. It
is presumed that persons learning about HARDMAN
have had prior experlence imn military MPT anal-
ysis or at least axe trained in the planning of
MPT resources for military weapon system appli-
cation. The discussion strategy relies on tra-
inees beilng able to relate their prioxr skills
and knowledge to the HARDMAN context.

Simulation

A bstrategy which combines trainee know-
ledge, prior experience, and new learning is a
gulded simulation, The HARDMAN Training Pro-
gram contains six simulated exercises in which
trainees use HARDMAN worksheets to collect,
record, analyze, and document simulated MPT
Tesource requirements data. Specific skills
such as the following axe exercised: con—
structing a baseline comparison system (BCS),
computing manpower deltas, developing training
objectives/concepts/requirements, developing a
Training Path, and pexforming a Training Re—
gsource and Cost Analyeis. Simulated souxces of
information, points of contact, and completed
HARDMAN worksheets provide the context whexe
data applicable to exexciged performances are
documented, In this way, trainees are not only
involved in a HARDMAN analysis activity, they
are also directed to useful sources where data
might be found., Simulations are focused on
those performances which trainees do most fre-
quently in a HARDMAN analysis, Simulation ex—
perlences are gubjects of a debriefing exercise
where tralnees talk about what they did, what
conclusions they drew, and what feelings were
engendered, The total simulation enables tra-
inees to pexform specific HARDMAN skills, uti-
lize HARDMAN worksheets, locate and utilize
data and contact sources where HARDMAN infor-
mation can be found, and discuss their learning
and personal feelings.

Demonstration

A ina strategy used iIn the HARDMAN
Training Program is a demonstration of how to
caleulate a) Annual Training Input Requirements
(ATIR) for training course loading estimates
and b) how to construct and write the two
BARDMAN products — the MPT Concept Document and
the MPT Resource Requirements Document., This
demonstration leads trainees through the
procedures and requirements of the products.
In this way, tralnees are guided by example
with the instructer able to present Imsights
and lessons learned. Demoanstrations utilize
simulated information and are coordinated with
the above simulations so that trainees can see
an example of a product developed by the
HARDMAN methodalogy.

Conclusion

The HARDMAN Tralning Program utilizes the
Equipment/Subsystem/System (E/S/S) application
of the HARDMAN Methodology and i1s appropriate
for training all MPT analysts who work on
weapon systems as well as on total ship and
aviation MPT problems., The HAEDMAN Training
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HARDMAN approach.

Program emphasizes the analytical process and
data sources where approprizte ipformation on
any weapon system is located, so it is appli- -
cable for training an MPT analyst who is expe—
rienced but unfamiliar with the structured
The tralning itself 1s a
combination of four different strategies but
the emphasis 13 on the simulation and discus-—
sion strategies so that trainees can be parti-
cipants rather than Jjust receivers of Infor-
mation. The HARDMAN Trainlng Program fulfills
its purpose of providing knowledge, skills, and
simulated experience to enable anglyst trainees
to correctly perform an MPT Analysis and pro—

- duce MPT Concept and Resource Requirement Docu-

menkts,

Summary and Conclusion

Tn sum, this paper has discussed HARDMAN as =

a Navy MPT Resource Requirements planning and
documentation process wmandated for Ffront—end
and iterative analysis of equipment/subsystew/

i system, aviation, or total ship acquisitions.

The Jogie and validity of HARDMAN wmakes It a
useful tool for Navy and other acquisition de—
cision-makers in the WSAP {(e.g. Program Mana-

. gers, Logisticlans, Management Review Boards

aund others) to Judge decision alternatives
early in_ the acqulsition process. HARDMAN en—
ables attention to the design and training sys—
tem impacts of wWeapon system changes as acqui-
sition proceeds from «concept development to
full scale engineering and beyond. This papex
provided a description of what an MPT analyst
does and what knowledge and skill outcomes he
should gaion in a training program. It suggests
that an experiemtial learning strategy is most
appropriate for a training program focus as
HARDMAN is an interactive and iterative pro—
cess, It also points out that a properly
trajned analyst who has both knowledge and pro—
cess skills will be able to implement an effec-
tive HARDMAN analysis. ‘Other military MPT ana—
iysis procedures such as the Army MANPRINT and
Alr Force Front-end Analysis (FEA)} for Training
Simulators must also have properly trained ana—
lysts who are able to integrate all of the in-
teractive and planning procedures of a complex

resource determination proness.

R.EFERENCE S

- Navy Program Managex's HARDMAN Guldes
to Early MPT Planning, Chief of Naval
Operations (OP~11), HARDMAN Publica-
tion No. 84-00, July 1985

-~ - HARDMAN Methodology. Equipment/Sthem/

- Subsystem, Chief of Naval Operationsg
op-11), HARDMAN Publication  No.

.. 84-01, May 1985 s -

- HARDMAN Methodology: Aviation, Chief
of Naval Qperations (0P-11) HARDMAN
Publication No. 84-02, May 1985

- HARDMAN  Methodology? Total  Ship,
Cbief of Naval Operations (QP-11),
HARDMAN Publication Ho. 84-03,
January, 1984

- HARDMAN Tralning Woxkshop Instructox's
Manual, Chief of Naval Operations
(OP—H;,’ " HARDMAN  Publication  No.
84-08, February, 1985




ABOUT THE AUTHOR

Dr. Robert S, Bloom is a Pridecipal Training
Speclalist at GP Taurio of Alexandria, VA, a
major defense training systems support contrac-—
tor. He 1s currently responsible for perform—
ing MPT studies in Navy weapon system and its
training equipment acquisitions. Dzx., Bloom de-
veloped a txraining program for the preparation
of Navy HARDMAN analysts which included a num—
ber of simulated exercises, guided discussions,
demonstxations, and lectures. Dr. Bloom also
prepared a HARDMAN Data Sources Directory as
part of the HARDMAN training program. Dr. Bloom
received a Ph,D. £from Ohio State University in
Curriculum and Instruction and has been deve-
loping professional and military training pro—
gramg using the Instructional Systems Develop—
ment process (I5D) since 1972, " He has pub-
lished several articles on writing educational
objectives and education as a management tool
in the health professions and nuclear utility
context, D, Bloom has held a variety of re-
search, administrative, and teaching positions
in the academic, military, and manpower pre—
paration arenas.

110





