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CHAPTER |

INTRODUCTION

N

Ay

N

i-1i. 'LFuturt force Integration requiresents will ispact heavily
on Aray sanpower, personnel, and training (MPT) resources. The
deasand for sore highly sophisticated weapon systenms is
accoapanied by requiresents for increased nuabers of skilled
personnel . This Increased requirement for skilled personnel is
Known as “"skill creep” and is fast becoalng one of the nost
crucial problems in the materiel acquisition process. The number
of highly qualified personnel, In the recrulting base, |8
lisited. The situation Is further cosplicated by the fact that
the Aray aust cospete with the other branches of the service as
well as the civillan sector for this lisited nusber of highly
skilled personnel. > MNanpewer, pesrsonnel;,—end—training factors
must be considered early In the sateriel acquisition process to
lasure that the Arar s necds for such skilled personnel can be
net. — - M?—r-
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i-2. Historically, few MPT factors have been conslidered In the
actual design of nev equipsent. It has been estisated that 70%
: of life cycle cost decisions are made by the end of the coacept
phase of the acquisition process.) Consequently, it is important
to Iinsure that coaslideration be ¢given to MPT resources prior to
and during concept exploration.“>The Early Coaparabllity Analysis
(ECA) =methodology was developed as a tool to assist Coabat
Developers (CD) in the timely and effective Introduction of MPT
considerations early in the system acquisition praocess.; The
early Input of MPT Information Into the acquisition process can
result in eqguipment design modiflications which will le to a
nore effective deploysent and sustainment of ncw//pr isproved
weapon systeas,

i-3. Early Comparabllity Analysis assumes an intent to replace
or substantially improve existing equipsent. Existing equipment,
in ECA terms, is referred to as a predecessor system. The ECA
aethodology is based on a "lessons learned”™ approach to the
design of a conceptual systenm. Problems are ldentifjed in the
predecessor system and an attespt Is made to determine a solution
and “fix" the problen. Steps are taken to insure that the
identified problems are resolved and are not bullt Into the

conceptual systes. If there i3 no single distinct predecessor
I system, many of the cosponents of th>» conceptual system can be
found In , one or more operatiocnal systeamz that are currently
flelded. ( Data from such operational systeas, Known as reference

systems, can be used together with data from predecessor systems
; to build the ECA daﬁéj?ase.

A

i-4, The Early Comparability Bnalysisimethodology is based on an
analysis of the operator, saintainer, and repairer tasks
associated with predecessor and/or reference systeams. The

~

R N——— = - " T——

R I I N A A el s N M WA Wb W it e P 0 i T s WA TS P W o N T BT e 5 A TS A IS S L8 T # n T TLE P o P T N T T



methodology does not study crew level tasks. The analyst |ls
prisarily interested In deteraining which tasks, assoclated with
predecesaor/reference systems are NPT resource intensive. 8Such
resource Intensive tasks are known as "High DOrivers". Several
sitvations occur that can cause a task to be a "High Driver".
Mastering a task may require an inordlinate amount of training.
Actual perforsance of the task in the fleld may require the
services of nmore personnel! than the unit ocan support. Task
perforaance mnay require speclial skills or knowledge that are not
prerequisites for entry Iinto the particular M0OS. PFinally, a task
may be so difficult to perform that Its accoaplishaent Is
unusually prone to srror.

1-5. The Early Coasparabillty Analysic methodology is not a
panacea. It will not solve every problea encountered iIn aaterliel
acquislition. However, when coablned with other NANPRINT tools,
the ECA methodology can help to eliminate MPT problems with both
currently flelded equipsent and future conceptual systeas.
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CHAPTER 2

ECA AND THE SYSTEN ACQUISITION PROCESS

2=1. The Early Comparability Analysis meithodology was developed
a3 a tool to assist Cosbat Developera (CD). As the develorsent
of the aethodology aatured, it becanme obvious that ECA also
affected other school activities such as Training Developers (TD)
and Directorates of Evaluation and Standardization (DOES).

2-2. The original tasking that led to the developaent of tha ECA
aethodology specified three (nterlocking objectives for this new
HANPRINT orlented data sanagesent tool: (1) the establishsent of
noldier tasks as a cosson language for systess design; (2) the
identification of predecessor systca tasks and potential new
system tasks that are costly in aanpower, personnel and training
(NPT) resources ("high drivers®) and) (3) the lisitation of
*high drivers® in contracted design by addressing NPT |in
planning, requirements and contractural docuaents.

2=-3, Early Cosparablility Analysis is designed to be wutilized
before, during and after the drafting of the Operational and
Organizational Plan <O & O Plan). The ECA process should be
initiated as moon as practical after the Concept Based
Requirement System (CBRS) has identified a aateriel need or upon
receipt of a proposed product improvement, while the actual
desfign of the projected nateriel is still in flux and can be
easily influenced.

2=4. Although ECA was originally designed to support major system
“new startas”, the methodology is equally effective wvhen applied
to non-major new starts, product iaprovements and non~
developaental itea acquisitions. ECA can provide data to support
alternative materiel decisions and can be applied throughout the
naterieci acquisition process. The results of an ECA can
influence design and can help {nsure system supportability.
After component/system fielding, ECA can help identify soldier
tasks that are resource intensive. Such problem tasks may be
resolved |n the near ters with a sanpover, personnel, or
training "quick fix". In the long ters, probles resolutjion may
require a product isprovesent.

2-5. One of the primary uses of ECA is the identification of
those NPT "high driver" tasks that can be limited or eliminated
in the design of new or Improved weapon systeas. Additionally,
such information can e used in an acquisition audit trail to
support systea design requiresents. An ECA yields prelisinary
aanpover, personnel, and training constraints and a prelisinary
target audience description.
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26, In a twelve step process, - ECA not only condenses task
information and simplifies its interpretation, but aiso provides
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provides easily understood resords of the data analysis and
findings. Barly Comparability Analysis also yields a great deal
of docusentation that can be used by the CD to support his
justification for design requireaents.

2-7. Early Coaparability Analysis provides a great deal of
useable data, but it is not a MANPRINT cure-all. The aethodology
has the folloving characteristics/lialtations:

a. ECA addresses individual tasks but not collective
tasks.

b. ECA does not address supervisory/aanagerial tasks.

c. ECA addresses aanpower, personnel and training issues
and to a lesser extent, husan factors; it does not currently
address safety or health hazard issues.

d. ECA provides a basis of coaparison for coaparable tasks.

W ECA helps preclude a repesat of old “aistakes®, but |t
doss not prevent all new “ailstakes”.




CHAPTER 3

KETHODOLOGY

3-i. Early Coaparability Analysis is a twelve step process. The
tuelve steps of the ECA asthodology are:

Step i: Inltiation

Step 2: Jdentlfy relevant MNOS |
Step 3: Collect task lists
Step 4: Collect data

Step 5: Assign values to data

Step 6: Calculate task soores
Step 7: Identlfy 'hlgﬂ drivers*®
Step 8: Conduct task analysis
Step 9: Conduct learning analysis
Step 10: ldentify deficiencies
Step 1i: Identify solutions

Step i2: Prepare report

3-2. gtep 1. Initiation.

a. The flret step of the ECA methodology is to determine
if an ECA is appropriate. Early Comparability Analysis requires
the existence of an Aray predecessor or reference
system/component.

(i) Early Conmparability Analysis assumes that nmost
eqQuipment develnpment {is evolutionary not revolutionary in
nature. Typically, an {item of equipaent is identified as
inadequate to meet current or future needs, Hovever, the new or
product improved replacement will have essentially the same type
of components and perform the same functions. For example, the
Redeye nmissile is clearly the predecessor of the Stinger mnissile
and the N9i5% truck is clearly the predecessor of the H9i35Al
truck.

(2) There will be some cases where there is a clearly
identified predecessor system, but the conceptual system will
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have an additional component. In such a case, study the
predecessor system. If the additional component or a similar
coaponent s in the inventory, study it as a reference coaponent.
An ezample of such a situation is the is the developrent of a
replacesent for the Araored Personne)l Carrler (APC). The APC is
the predecessor of the Bradley Flghting Vehicle (BFV). However,
unl ike the APC, the BFV has an armsored turret. To complete the
study, personnel would need to deteraine if there is a siniliar
component in the Aray inventory and if there s, -study the
component as a reference component.

(3) There are occasions when a need will be identified
for a coumpletely new item of equinment for which there s no
clearly defined predecessor. If there Is a sinilar systens In the
inventory it nay be studied as a reference systes. For ezample,
there is 00 predecessor for the Ballistic Misslle Defense S8yaten
Radar. However, the Patriot Radar is slsilar and could be
studied as a reference systes.

b. ECA Is not appropriate if:
1) There i3 a vast technological gap Dbetween
predecessor/re ference system or component and the conceptual
system or component.

(2) There is no clearly defined predecessor systens in
the Aray inventory.

(3) Sisllarities betveen the predecessor or reference
system and the conceptual system are too ainimal to Justify
resource expenditure.

(4) Tasks will not be perforamed by soldiers on the
conceptual Iiten.

3) Previous studies have served the purpose of ECA.

(6) Predecessor/reference tasks are Insignificant from
a MPT perspeasctive.

¢. If an ECA 1s appropriate, resources amust be allocated to
conduct the study. A model to estimate ECA resource requirements
is located in Chapter 3. Proponents should consider the
followving resourcing possibilitles:
(1) Allocate internal resources.

(2) Use personnel awaiting school or personnel who are
avaiting further assignment following completion of a school.

(3) Incorporate ECA studies into school staff study
projects.

(4) Let p2rsonal service contracts.
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(5) Use temporary limited hires.
(6) Obtaln assistance froa integrating centers.

(7) Obtain assistance from other TRADOC agenclies (e.g.
TRASANA) .

(8) Request an AR 5-5 Study Progras.

9) Request funding assistance froa AMC aajor
subordinate coaaands or project aanagers.

(1) Prepare justification for permanent positions
(long range).

d. The ECA methodology is a TRADOC MANPRINT tool and thus,
is optional to TRADOC. Early Comparability Analysis will Dbe
required in the Mission Area Analysis process as speciflied by
appropriate TRADOC study directives. The ECA aethodology s also
available to proponents as an optional MANPRINT tool for systeas
already 1identified as inadeqguate to meet the Aray’s needs. The
need for an ECA should be deteralined during the Systea MNanprint
Manageaent Plan (SMMP) develOpaent process.

e. 1n most cases, an ECA application will require the
participation of other service schools in addition to the
proponent for the conceptual systea. The proponent service
school has the final responsibility to determine if an ECA s
appropriate and 1f so, the components or systeas to be studied.
However, the proponent should <oordinate with and solicit
coaments and recommendations from all affected service schools.
Similar coordination should be conducted between the various
directorates within the proponent service school. This
coordination will be facilitated if all interested parties are
meabers of the MANPRINT Joint Working Group. The CD from the
proponent service school will have final authority to resolve any
conflicts ¢tF-% cannot be resolved by the memnbers of the MANPRINT
Joint Working Group.

3-3. _Step 2: Jdentify relevant MOS that operate. majintain and

1. 1f it is not clear which MOS are involved with the system to
be studied, contact other service schools that are involved with
the system for informatlon. The GQualitative and Quantitative
Personnel Requirements l1nformation (QQPRI), 1{f available and
current, 15 also a good source of information.

Exanple: Studied Equipment: (0. man Mortar Unmounted

Relevant MOS: 11C Operator - Infantry
76Y Organizational Maintenance - Quartermaster
41C DS/GS Repalr = Ordnance
45B DS/GS Repalr = Ordnance




3-4. Step 3:

s Complete task 1ists or

inventories, by MOS, showing all tasks performed by an MOS on
specific equipment should be available from the Directorate of
Training and Doctrine (DOTD). If the task lists exist, extract
the tasks relating to the coamponents or systems being studied.
If a task list does not exist, it must be gererated. Recommended
sources for maintainer and repairer MOS are Logistic Support
Analysis Records (LSAR), specifically LSA-02, and applicable
technical manuals. Reconnended zources for operator task lists
are Soldiers Manuals, Field Manuals, Technical Manuals, Aray
Occupational Survey Program (ADOSP) questionnaires, and subject
matter expert input.
If task lists are inadequate, problem tasks may not be identified
and ultinately nay be left unresolved. For ECA purposes, a “"task
list® is defined as an inventory of all tasks that a MOS performs
in order to operate, naintain, or repair the system/components
being studied. The l1ist includes both critical and non-critical
tasks.

3-5. Step 4:

. Each task, identified in Step 3, is rated on
each »f six criteria. A simple 4 point ordinal scale is used to
evaluate each criteria of each task. The scale valuea are
interpreted as low (i), moderately low (2), moderately high (3),
and high (4). Slightly more sensitive than a sinmple go/no-go
dicotoay, the scale is simnilar to a forced choice Likert scale.
Using the six Task Criteria, the scale provides a
straightforwvard, relatively vicompl icated »eans of
differentiating problem versus non-problem tasks. The criteria
and values used for ECA are:

a. Percent Performing: What proportion of the relevant
MOS and skill level performs this task?

1-2%5%
26-50%
51~75%
76-100%

i b. Iask Learning Difficuity: How difficult is it for the
) average soldier, in the appropriate MOS and of the appropriate
skKill level, to learn this task?

oWy -

Not difficult
Somewhat difficult
Moderately difficult
Very difficult

B W h
B HR
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c. JTask Perfornance Difficulty: How difricult is it, for
the average soldler, of the proper skill level and in the proper
HOS, to perform this task? Conslider both cognitive and physical
difficulty.

Not difficult
Somevhat difficult
Hoderately difficult
Very dlifficult

b ) N -

d. Preguency Rate: On the average, how often i3 this task
perforaed by the average soldler of the proper skill level and In
the proper HOS?

Seldom (Annually)

Occasionally (Semi-annually/quarterly)
Often (Monthly)

Frequently (Dally/weekly)

& N -

e. Recay Rate: Given this task, how much proficlency is
lost by the average soldier from the end of his formal training
unti]l he first performs the task in the fleld? (Assume that the
task s performed within a reasonable period of time after
training and s performed by an average soldler of the proper
skill level and in the proper M0S.)

Low
Moderately low
Moderately high
High

o N -

£f. TIime to Train: How much time is required to train the
average soldier, of the proper sklill level and in the proper MOS,
to perform this task to standarad?

{ = Less than 3 hours

2 = 3 hours or more but less than 6 hours
3 = 6 hours or more but less than 9 hours
4 = 9 hours or more

g. Many of the major sources of data for the respective
task criterion are listed below. The list is not all inclusive.
The sources will vary depending on the specific equipment and MOS
studled.

Percent Performing

Army Occupational Survey Program C(AOSP)
Service School surveys
Subject Matter Expert (SME) opinion




Iask Learning Difficulty

AOSP

Service Schools (go/no~go data, critical task
selection board results, surveys)

Job and Task Analyses

SME opinion

Task Perforsance Diffjiculty

SME opinion

US Army Operational Test and Evaluation Agency
(OTEA)> data

US Aray Research Institute for the Behavioral
and Social Sciences (ARI) studies

US Army Human Engineering ULaboratory (HEL)
studies

AOSP

Training Effectiveness Analyses (TER)

freguency Rate

Logistic Support Analysis Records (LSAR)
AOSP

Job and Task Analyses

Service School surveys

Technical manuals

SME opinion

Sample Data Collection (SDC)

Recay Rate

SME opinion
Service School surveys
ARI studies

Iime to Train

Programs of Instruction

Lesson plans

Scldiers Manuals/Trainers Guides
SME cpinion

h. Subject Matter Expert opinion is a major source of data
that i3 used in the ECA methodology. Usually, Subject Matter
Experts are Army Non-commissioned Officers who have had extensive
“hands on" experience with the studied equipaent, recent unit
experience, and experience as a trainer or training developer.
There will be occasions when very few of the available NCOs have
all of the gualifications listed above. Some NCOs will have an

io



extensive training background; others will have extensive unit
experience. To compensate, select NCOs with a wide variety of
background experience. Good Jjudgement must be exercised to
insure that a representative sample of the best available NCOs is
selected for use as SMEs. Subject Mater Experts can be found
amoung the personnel of the school directorates, school
instructors and students attending various courses at the school.
With some special coordination, it may be possible to have
personnel in TO&E wunits provide subject natter expertise.
Subject Matter Expert opinion should be routinely sought on all
six MPT Task Criteria. Attempt to survey at least 10 SMEs. The
statistical significance of the data increases as the number of
SMEs surveyed increases.

i. Care must be taken when obtaining SME opinions. To
facilitate the collection of SME opinions:

(i> Tell the SMEs who you are, what your mission is,
and how their input will be used.

(2) Have the SMEs conmplete the questionnajres
independently. Do not allow SMEs to discuss questions and answer
as a group. Strong personalities, in a group, can often
overvhelm i{ssues of fact and influence individual responses.
The SME responses will be averaged during the data reduction
process, but this is different from an apparent group concensus.

B -}, Insure the SMEs respond to questions in terms of
the average soldler in the proper grade and in the proper MO0S.
They should not answer In terms of just their own personal
experience.

(4) Assure SMEs that their input will be used only for
ECA purposes and that they will not be associated individually
with their responses.

(5) If the questionaalre is lengthy and a sufficlent
number of 8MEs 1is avajilable, divide the questionnajre ijnto
sections and assign SMEs to specific sections.

j. Percent Performing will not be used as a criterion on
unfielded equipment or equipment with limited flelding since
reliable data may not be available. If AGSP data is avallable

for percent performing on a task, no other data is required for
that c¢riterion.

K. The preparation of readable, easy to understand task
list questionnaires will help SMEs quickly and accurately
complete them and make scoring easier for the analyst. An
example questionnaire is located at Appendix B.

3-6. Step D: Assign values for task criterja. In some cases,
collected data will be based on scales that are larger or snaller
than the | to 4 scale used in the ECA methodology. In such
cases, the scales will have to be collapsed or expanded to fit

it
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the | to 4 ECA scale, In other cases, task criteria values may
be of a descriptive nature rather than a quantitative one. Sone
subjective Jjudgement may be required in order to equate a
descriptive tera with a gquantitative score.

a. Examples:

() Task Learning Difficulty: A given task has a
learning difficulty of 4.9 on a scale of | to 7. The | to 7
scale must be coapressed and the 4.9 score must be equated with a
score on a scale of | to 4. Siaple interpolation results in:

kkkkk 7 4 Kkikk
* %
* *
3 4.9  Rkkx = 1 333 X %
* * % *
% % * %
kkkkk | 13333 1333 I xAxxx
(4.9¢4/7) = X X = 2.8

The equivalent value on a | to 4 scale would be 2.8.

(2) Frequency Rate: A given task is performed with a
frequency of 4 on the following scale from | to 6:
i = Annually 4 = Monthly
2 = Seni~annually 5 = Weekly
3 = Quarterly 6 = Daily

The ECA frequency rate is evaluated on a scale of I to 4 as
follows:

Seldom (Annually)

Occasionally (Semi-annually/qguarterly)
Often (Monthly)

Frequently (Weekly/Dalily)

P

Through a visual comparison of the two scales, it can be
deternined that the task performance fregquency would be a 3 on
the ECA scale.

12
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(3) Task Performance Difflculty: An ARI study
indicates that a glven task 1s moderately difficult to perfornm.
The ECA nmethodology scores task performance dlfficulty on the
following scale:

Not difficult
Somevhat difficult
Moderately dlfficult
Very difficuit

& N -

Therefore, the task would be glven a score of 3 on the ECA scale.

b. Subject Matter Expert (SME) oplinion will always be
scored on the | to 4 ECA scale.

c. Once the data collectlion effort s completed, perform
the following tasks:

(1) Insure that scores exist for all criteria used for
each task. SME opinion, as a nminlmum, should always be
avallable.

(2) For SME oplinion, average the values assigned to
each criterlon for each task.

(3) Once SME oplinlon has been averaged, average that
result with the values fron each of the other data sources.

d. Each dlfferent data source (SME opinlon, AOSP resuits,
Service School surveys, etc.) s yeighted egually.

e. The following exanmple should help to clarify the
procedure up to this polint:

(1) EXAMPLE: A survey, administered to 5 SMEs, ylelds
the followlng Informatlon:

TASK 1| BP TLD TED FR DR T
SME | 4 i 1 3 1 2

SME 2 3 I I 3 1 3

SME 3 3 2 2 4 2 2

SME 4 3 2 1 4 3 1

SME 5 2 I 2 3 3 3
AVERAGE 3.0 1.4 1.4 3.4 2.0 2.2

13
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(2) Additional information sources yileld the following
data:

(a) An AOSP {ndicates that TASK | {8 performed by
48% of the MOS.

(b) A service school murvey conducted by DOES
indicates that TASK { s performed by 75% of the MOS.

{c) HEL studles indicate that TASK | is moderately
difficult to perfornm.

(3) Based on the above data the average vrlues would

be:
Average: Percent Perforaming Task Learning Difficulty
SME 3 SME 1.4
AOSP 2 HEL 3
Svc Sch 3
Average Value *2.7 2.2
f. Based on the above calculations, the data to be used

for determining the ECA Task Score for TASK | is:

TASK 1 PP TLD. TPD FR DR 11
2.7 2.2 1.4 3.4 2.0 2.2

g. Average values, computed in each operation, will be
rounded to the nearest tenth.

3-7. gkep 6. Calculate the ECA Task Score. Once the criterion
values for each data source have been averaged, the ECA Task
Scores may be calculated. To calculate the ECA Task Scores,
multiply the criteria values for each task.

a. ECA Task Score = Percent Performing X Task Learning
Difficulty X Task Performance Difficulty X Freguency Rate X
Decay Rate X Time to Traln

b. The ECA Task Score for TASK 1 would be:

2.7 X 2.2 X 1.4 X 3.4X 2.0X 2.2=124.4

¢. Percent Performing 1s onitted 1f data 1Is not available.

3-8. gtep 7: Identify “High Drivers?. The ECA scoring
methodology wag developed through a series of studies on several’
weapon systens, The following cut-off scores have been

established to tentatively ldentify "high driver”® tasks:
L%

14




a. 6 MPT Criteria = 216 (based on 2x2x2x3x3x3)
b. %5 MPT Criteria = 90 (based on 2x2x2.5x3x3)

c. Tasks that score 216 or higher, In the case of 6 MPT
criteria, or 90 or higher, in the case of 5 MPT criteria, are
considered to be "high 4Arivers”. Tasks that score below 2i6 or
90 respectively are not initially considered to be *high
] drivers®,

d. Once the task scures have been computed, they should be
reviewved and validated by Subject Matter Experts. The SNEs
shouid review all task scores. They should verify that the tasks
that scored below the *high driver® cut-off are not resource
intensive and also verify that the tasks that scored above the
*high driver® cut-off are in fact resource intensive. The SNEs
should also determine if there are any tasks that should be "high
drivers® even though they did not score above the cut-off.
Discrepancies between task scores and S8SME determnined status
should be thoroughly investigated by the Combat Developer. In
cases of discrepancies, the Combat Developer will decide if the
task is or is not a valid "high driver®; document his reasoning;
and, if appropriate, adjust the task scores.

3-9. Step 8: Conduct Task Analvsis. The purpose of task
analysis is to break each “high driver® task into its individual
steps; identify the tools and test equipment required to perfora
the task; identify the conditions under which the task must be
performed; and identify the standard to which the task must be
performed. Conpleted task analyses should be on file within the
Directorate of Training and Doctrine. If however, task analyses
are not on file, th:y will have to be developed. In most cases,
field and technical manuals wiil provide enough information to
conduct a task analysis that is sufficient for the purposes of
ECA.

3-10. Step 9: Copduct Learping Analvsis. . The purpose of the
learning analysis 1is to identify the knowledge, sakills, and
abilities (KSA’s) a soldlier must possess to perform each “high
driver”® task under specified conditions and to accepted
atandards. Assembling the KSA’s for each step, vyields the
cunulative KSA’s required for the “high driver® task. Completed
learning analyses nay be available within the Directorate of
Training and Doctrine (DOTD). If they are not available,
learning analyses must be conducted. The level of detail found
in a DOTD learning analysis is normally not required for the
purposes of the ECA methodology. The procedures for conducting
an ECA learning analysis shouid consist of the following as a
ninimum:

a. A thorough review of the task analysis generated by
step 8.

b. Determination of the MPT requirements for each step of
the “high driver® task. (i.e., :How many peopie are needed to

i5

AR T A S ML R R e PR T AR M A A O A AR AR MR s AMA N AN A Y R AL AR A A YN A A M A M FE AP A A AN T A AL N A ™ MhA N7 A



perfora the step? What nmental and physical attributes are
required? What training/education is essential for each step?).

3-1i. Step 10: JIdentify Deficiencies. Identify the knowledge,
skills, and abilities required by the MNOS. To determine
deficiencies, compare the KSA’s required for each task with the
KSA’s required by the MOS.

a. The types of data that aust be collected and analyzed
include:

(1) MHTOE/TDA authorizations in typical units/activities
(2) Personnel requirements for entry into the M0S.

(3) Personnel requirements for retention in the M0OS.

(4) Personnel qualifications of accessions into the MOS.
(5) Personnel qualificnti?ns of personnel in the MOS.
(6) Training given‘nnd strategy.

b. Compare the Kknowledge, skills, and abilities required
to perfora the task with the KSA’s required by the MO0S. This
comparison will result iIn the identification of aanpower,
personnel and training deficiencles. Task criteria values can
help identify deficlencies. For example, |{f Task Performance
Difficulty 1is very high for a given task, it iaplies that the
task has high cognitive and/or high physical denands. Other
exanples of deficiency identification include:

(1) The learning analysis indicates that the task
requires a basic Knowledge of algebra. If algebra is not a
prerequisite for entry into the MOS and it is not taught in AIT,
a deficlency exists,

(2) The learning analysis shows that the soldler |is
required to carry a 735 1b item at least 20 feet. It is
deternined that the MOS has a physical demand rating of light and
that women in the % - 95 percentile can enlist in the M0OS. A
deficiency exists.

(3) The learning analysis indicates that completion of
the task requires an elementary Knowledge of welding. It is
discovered that welding is not taught in the soldiers tralning.
Therefore, a deficlency exlists.

3=12. Step 11: . Now that the deficlencies

have been Identi!ied, fidentify all possible manpower, personnel
and training solutions.

16
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a. Questions to be asked include:

(1) Manpower: Can nanpover authorizations be
increased? What tradeoffs would be required? What would be the
Aray-wide impact? What are the projections for the M0OS? Would
the MOS still be supportable?

(2) Personnel: Can the quality of personnel be
changed and still get the required quantity of accessions and
retentiona? What quality has been coming into the MOS and what
is projected? Consider possible mental, physical and educational
requirenents.

(3) Training: Can training be changed and still be
supportable? Can a training alid/device be developed to resolve
the deficliency? Can a current training ald/device be Iimproved?
Can sinulation be enployed as a training vehicle to
inprove/enhance current training?

b. If there {8 a reasonable nanpower, personnel or
training solution, (it should be initiated by the proponent. I1f
there is a reasopnable MPT solution then a materiel change is not
necessary. However, If there is no reasonable MPT solution, a
nateriel solution 1is required. The Combat Developer is
responsible for conveying this need to the Materiel Developer.
It then becomes the Materiel Developer’s task to find a solution.
Determination of the limits or flexibility that exists In the
MOS, also results in the development of preliminary nsanpower,
perscnnel and training constraints for the conceptual system or
product improvement. The preliminary target audience description
is also developed at the same time. Preliminary MPT constraints
and preliminary target audience descriptions, should be developed
even if there are no "high driver® deficlencies to resolve.

3-13. Step 12: Prepare Report. After all preceding steps have
been completed, a report will be prepared to document and

disseminate findings. Other participating service schools will
submit a feeder report to the proponent service school. The
proponent service school wlll prepare the consolidated final
report. This report not only supports materiel requirements but
also has many secondary uses, It provides useful data to DOTD,
DOES, Proponency Office, and potentlal contractors, to cite a
few. As a minimum, the report should consist of:

a. Sumnmary.
b. Study Scope.
c. Sources of task criteria data.

d. Complete task lists, by MOS by component, with values
for all criteria and task scores.

e. "High Drivers®", by component, for each MOS.
&
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MPT constraints developed.
MPT data examined.
Target audience description.

Identiflied solutions to deficiencies.
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CHAPTER 4

RESPONSIBILITIES/COORDINATION

4-1. Headquarters, TRADOC (DCD) will:

a. Establish general TRADOC policy regarding ECA.

b. Provide resources to support ECA applications.

c. Resolve conflicts in cases in which a lead proponent
desires to conduct an ECA but other service schools desire not to
participate.

4-2. Commander, USASSC-NCR will:
a. Serve as the TRADOC manager for ECA.

b. Review and comment. on all ECA reports.

c. Make recommendations to TRADOC concerning whether or
not a specific ECA is appropriate.

d. Develop refinements and expansions of ECA.

e. Provide advice and guidance to all TRADOC activities on
natters concerning ECA.

f. Develop and publish ECA guidance and information.

4-3, Commandant of the primary user proponent service school
will:

a. Initliate and lead the ECA application efforts.

b. Notify the Commandants of affected service schools that
an ECA has been {nitjated and request their Input.

c. Insure that steps i - 12 of the ECA methodology are
completed,

d. Insure the preparation of the final report.
4-4., Commandants of associated service schools will:

a. Insure assistance is provided to the lead proponent
service school during the conduct of the ECA.

b. Insure steps 3 = 12 of ¢the ECA aethodology are
conpleted.

c. Insure feeder data is prgvided for the final report.
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CHAPTER S

ECA RESCURCE (TIME) MODEL

S=-i. The following model has been developed to assist proponent
service sachools in estimating time (man=hour) requirements to
conduct a specific ECA application. The Key elements and their
functional relationships are based on previous ECA application
results,

a. This model 1is applicable for estimating ECA tinme
requireaents under the following assumptions:

(1) MOS task Iinventories, and task and learning
analyses are not readily availble.

(2) 10 SME’s per NOS are surveyed.

(3) The ratio of "high driver®™ tasks to total tasks is
2 per 100.

b. The estimates produced from this model should be used
for preliminary planning purposes only.

c. ECA Time Requirement (ECATR).
(i) ECATR = w + .5x + 8y + 1{3.3z + 5i
(2 BCATR = ECA Time requirement.

(3 w = # of data sources used (other than SME
input).

(9 x = # of tasks evaluated.

(3) b4 = # of MOS involved.

(6) z = # of high drivers expected.

5-2. A sStep by step time requirement estimate illustrates the
flexibility associated with this model.

a, Step . Initjation. The time associated with Step |
depends on the amount of knowledge brought into the initlation
session/discussion (approximately i-8 man-hours).

b. Step 2. ldentify relevant MOS, This is a direct out
cone of Step 1 decisions. (i =mh)

c. Step 3. Develop Task List, The time associated with
Step 3 depends on the number of tasks involved and the

availabllity of MOS task inventorjes. If task inventories/lists
must be compiled approximnately iI5 minutes/task will be required.

2i
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1f MOS task inventories/lists are available, all that remains to
be done in Step 3 is to have SME’s validate the inventories.

d. Step 4. Collsct Data, The time associated with Step 3
is dependent on the nuaber of tasks involved. Approximately 7
minutes per task is required to administer and complete the SME
questionnaires. An additional 2 hours is required for file
search for other possible data sources.

e. Step 5. iAsslan valves to task criteria, The time
requirement assocliated with this step depends on the number of
other data sources available. Approxinately §{ hour per data
source (other than SME) s required.

Rl it i )

f. Step 6. Calculate the ECA task scorg, The tinme
associated with this step is also dependent ou the number of
tasks. Approximately 8 minutes per task is required to compute
task scores.

g. Step 7. Jldentify “High Driverg-, The time requiresent
for this step is dependent of the nuaber of ECA task scores above
the high driver cutoff score. Approximately 30 ninutes per
potential high driver is spent to validate "high driver® status.

h. Step 8. Conduct Task Analysis. The time requirement
associated with this step is dependent on the number of validated

high driver tasks. Approximately 8.4 man-hours are required per
high driver.

i. Step 9. Conduct  Learning Analyses, The time
associated with this step is also dependent on the validated high
driver tasks. Approximately 3.4 man-~hours are required per high
driver.

j. 8Step i0. Jdentiiy Deficiencies. The time requireament
for this step 1Is dependent on the number of validated high

drivers and the number of MOS involved. Approximately { hour per
high driver and 4 hours per MOS8 is required.

K. Step i. Determine Soluticopns, The time requirement

for step ii 1s also dependent on the number of MOS.
Approximately 4 hours per MOS i3 required.

i 1. Step 12. Prepare Report, The time requirement for
this step depends on the results of each of the previous i
steps. Time estimates may range from i6-40 manhours.

5-3. The proportion of SME, Non-SME <(other professional)
involvement and administrative time is provided to assist
proponents in assessing the feasibility of contracting an ECA:
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S5-4.

Step
Step
Step
Step
Step
Step
Step
8tep
Step
Step
Step

Step

C.

a.

S i hfgEe idm A il ST AR, W e TR oo AR -,

1 1-8 0 0 1-8

2 1 0 0 1

3 «.03x « 172 +0%x .25x

4 .10x .02x 2 122 + 2
S 0 v 0 v

6 0 0 - 132 «13x

7 .80 0 o .50z

8 . 40x 4z 4x 8.40x

9 . 402 2.90x .50z 3.40x
10 0 , b 4y x + 4y
11 4y 0 0 4y
12 0 8-16 8-24 16-40

SME = ,13x + 4y + 1.3z + 9
NSME = w + .i9x + 7.5z + 16
AMdnin = .18x + 4y + 4.50z + 26

ECATR = SME + NSME + ADMIN
= w + .52 + 8y + 13.3z + 51§

EXAMPLE: 8Studied Equipment: 8ystem XXX

w = ¥ of data sources used (other than SME)

X = § of tasks evaluated = 500

y = # of MOS involved = (¢

z = # of high drivers expected = |0

a. ECATR = w + .5x + 8y + 13.3z + 51

= 2 + .5(500) + 8(4) + 13.3(10) + 5§

3
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|~

= 2 4+ 280 + 32 + 138 + 5%

= 468 manhours

SHE = ,i3x + 4y + 1.3z + 9

65 + 16 + 13 + 9

103 sanhours

NSHE = w + .19x + 7.5z + 16
= 2 ¢ ,19(8500) + 7.5C10) + 16
= 2 + 9% + 75 + 16

= 188 sanhours

*

Admin = ,18x + 4y + 4.502 + 26

18¢3500) + 4(4) + 4.50(10) + 26

90 + 16 + 485 + 26

177 manhours
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CHAPTER 6

ECA DOCUMENTATION

6-1. The €Early Comparability Analysis methodology, 1like any
scientific study, should be thoroughly documented. Appendices A,
B, and €C contain sample notification, report, snd
control/in ormation formats. While the formats are not all
inclusive, they have been found useful in documenting the
j application of an Early Comparability Analyslis. The formats
l provided are intended to serve as guides, not requirements, and
nay be modified as necessary.
a. Notification Documents
(i) Notification to USASSC-NCR/TRADOC (Mandatory)
(2) Notification to other staff agencles
(3) Notification to other proponents
b. Report Documents
(i) Executive Summary
(2) 8Study Scope

(3) S8Study Linitations

(4) Sources

(5) Questionnaire Cover Letter
(6) Task List

(7> SME Questionnaire

(8) Task Scores

(9) MPT Constraints

(i0) Manpower Status

) (ii) MOS Requirement Projections

(i2) Retention Data

C(i3) MAccessions Over Time (Quality Distribution)

(i4) Accessions Over Time (Mental Categories)

(i5%) Accesslions Over Time (Aptitude Indicators

25
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(16) Accessions Over Time (Education/Gender)
(17) Manpower Requirement Projections

(18) EMF Data

(19) POI Extract

Optional Control/Informational Documents

(1) Study Milestones

(2) Resource Requirements

(3) Probleans Encountered Worksheet

26
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APPENDIX A

EARLY COMPARABILITY ANALYSIS

NOTIFICATION DOCUMENTS

A-2 .... Notification to USASSC~-NCR/TRADOC <(Mandatory)
A~3 .... Notification to other staff agencles
‘A-4 .... Notification to other proponents




LETTERHEAD

OFFICE SYMBOL

SUBJECT: Eariy Comparability Analysis (ECA)

THRU:

i.

2l
compl

Comnmander

USASSC~NCR

ATTN: ATNC~NMPE-C

200 Stovall st.
Alexandria, VA 22332-0400

Commander

TRADOC

ATTN: ATCD~SP

Ft. Monroe, VA 23651~5000

DATE

The (insert name of system or equipment) has been identiflied
as inadequate to meet the Aray’s needs.

An ECA will be initlated o/a (date) and is estimated to be
eted o/a (date). Attached Is a tentative
predecessor/reference components to be studied.
chart will be forwarded under separate cover along with the
relevant information pertaining to the ECA.

3. POC for this ECA is

FOR THE COMMANDER/COMMANDANT:

NOTE:

list of all

A

mileatone

It 18 a mandatory requirement to notify USASSC-NCR that

an ECA has been initiated.




LETTERHEAD

OFFICE SYMBOL DATE
SUBJECT: ECA Application on : .
TO:

1. The (Piece of Equipment) has been identified as inadequate to
neet the needs of the Aray. It is our intent to Iinitiate an
Early Comparability Analysis. The following components/systems
and MOS have been identified for study:

HMOS COMEQNENT

2. The following support is required for this ECA application:

a. DCD:
b. DOTD:
c. DOES:

d. Proponency Office:

e. Weapons Dept:

3. The Lead Conbat Developer for this ECA application is

Signature Block




LETTERHEAD
OFFICE SYMBOL DATE
SUBJECT: Requirement for an ECA

Commandant
i. The ______ —e bhas been identified as inadequate to meet
needs of the Army. As a result, it is our intent to conduct an

Early Comparability Analysis.

2. The following predecessor/reference components and MOS have
been identified for study:

a. Predecessor components:

b. Reference coaponents:

c. MOS:
3. Request you conduct an ECA (Steps 3 through 12) on the
following and forward the results to this headquarters NLT _____:
MOS COMPONENTS

4. The Lead Combat Developer for this ECA application 1ia

[y S p—

FOR THE COMMANDER/COMMANDANT:

Signature Block

A-4
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B-2
B-3
B-4
B-5
B~6
B-7
B-8
B-i0
B-ii
B-13
B-i4
B-i9%
B~i6
B-17
B-i8
B-i9
B-20
B-21
B-22
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APPENDIX B

EARLY COMPARABILITY ANALYSIS

REPORT DOCUMENTS

Executive Summary

Study Scope

Study Limitations

Sources

Questionnaire Cover Letter

Task List

SME Questionnaire

Task Scores

MPT Constraints

Manpower Status

MOS Requirement Projections

Retention Data

Accessions Over Time (Quality Distribution)
Accessions Over Time (Mental Categories)
Accessions Over Time (Aptitude Indicators)
Accessions Over Time (Education/Gender)
Manpower Requirement Projections

EMF Data

PO Extract




EXECUTIVE SUMMARY

I. Introduction.
II. MHethodology.
I1I. Pindings.

IV. Conclusions.

v. Recommendations.

NOTE: The purpose of the executlive summary Is to provide
highlights of the ECA report to management level personnel. It
should include “high driver® tasks requiring a design solution;
proposed changes to manpowver, personnel, and training;
significant wmanpower, personnel, and training constraints; a
brief summary of the conduct of the analysis and@ problens
encountered; and a short statement on the uses of the ECA report.
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STUDY SCOPE

RADAR UTL M91S
JOB/DUTY AREAS JASKS IASKS IASKS

OPERATOR 237x 28 34

OPERATOR MAINTENANCE 24 35

MAINTENANCE/REPAIR 74 327 236

TOTAL 311 379 308

MOSs STUDIED

PATRIOT RADAR 24T PATRIOT OPERATOR & SYSTEM

MECHANIC

UNIVERSAL TRANSPORTER-LOADER 28M BALLISTIC MISSILE MAINTEN-
ANCE SPECIALIST

M915 TRACTOR 633 HEAVY WHEEL VEHICLE MECHANIC
64C MOTOR TRANSPORT OPERATOR

% Q(perator/Operator Maintenance tasks comblned.




STUDY LIMITITIONS

0 Linited SMEs avallable.

Coaplete task lists not available.

o Data, other than SME opinion, not available.

NOTE: It 18 recommended that this document be prepared at the
end of the ECA appllication.

!
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SOURCES

JASK LISTS

PATRIOT RADAR

Logistic Support Analysis Records

UNIVERSAL TRANSPORTER-LOADER

Subject Matter Expert input

Various NMICOM, BNDSCOM & SAFEGUARD Systenas
documents

¥913 TRACTOR

Aray Occupational Surveys for MOSs 638 and 64C
Subject HMatter Erxpert Input

IASK CRITERIA DATA

PATRIOT RADAR

Critical Task Sslectlon Board results
Logistic Support Analysis Records
Responses from 10 8Subject Matter Experts

UNIVERSAL TRANSPORTER-LOADER

Responses from 12 Subject Matter Experts

M915 TRACTOR

Responses from 7 Subject Matter Experts

B-5 *

Command




(SME Questionnalre Cover Letter)

MIAl PRODUCT IMPROVEMENT SURVEY

1. The U8 Aray Armor School Is conducting a study for future
inprovenents on the MiAl tank. Thia study, an Early
Comparabllity Analysis (ECA), 1is a tool designed to aid In the
timely and effective Introduction of manpower, personnel and
training considerations early In the nateriel acquisition
process. It 1is a “"lessons learned” appioach to the design of a
future weapon systenm. The study attempts to ldentify and “fix"
problems assoclated with currently flelded materiel and is based
partially on information provided by experts from the fleld.

2. You, as a result of your experience, have been selected as a

Subject Matter Expert. Your “hands on®" experience 1Is very
important to us and we would appreclate your cooperation In
ansvering the survey as accurately as possible. The answers you
provide will have a direct Influence on future product
improvenents on the MiAl aysten. Selected components that are
curreatly beling studied are:

M1 Commanders Weapon Statlion
M1 Laser Rangefinder
Mi Night Passive Viewer

el daula T

3. Please respond based on the average soldler in the proper M0OS
and skill level that you have observed. In addressing time to
train, we do not mean time allocated to traln but rather the
actval time required to tralin. If you have any comments, add
thea at the end of the questionnaire.

4. The results of the survey are strictly confidentlal. Your
response will in no way be attributed to you by name. Therefore,
we ask for your hcnest evaluation on each of the tasks.

5. We appreclate your time and cooperation in completing this
survey. Your honest responses wlill help provide {important
information needed to make far reaching decislions in the MiAl
Product Improvement Program.
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COMPLETE TASK LIST BY NOS AND COMPONENT
MiAt ABRAMS TANK
REPAIR TASKS
MOS 45E

Component: Conmander’s Weapon Stattion.
Reference: TH9-23%0-255-20~2~3-1{

i. Renove/Install linear-rotar rollers and flat belt.

2. Renove/Install motor-brake remote handle mount aasembly and
leaf spring detent.

3. Remove/Install stud, washer and helical spring.

4. Renove/ Install gearbox assembly.

5. Renmove/Install connector switch and electrical bracket.
6. Renove/Install guvard, leaf spring, and gear shift clamp.
7. Remove/Install rollers.

8. Remove/Install connecting link, rod end connector, and knob.
9. Remove/Install tape drive wheel.

10. Replace commander’s control handle.

ti1. Replace control handle push button.

Conponent: Commander’s Extension, Gunner’s Primary Sight
Reference: TM 9-2350-255%-20-2-3

1. Remove/Install headrest assembly.

2. Replace bracket slide.

3. Replace lock-release lever.

B-7*
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CONTROL NUMBER

L]
$y
t

KOS 45E

AL TIME TO COMPLEVE SURVEY

COMMANDERS WEAPON STATION:

AZIMUTH DRIVE SYSTEM
™ 9-2350-255-20-2-3-1

1

1

1.

2.

3.

9.
0.

l.

Remove/Install 1inear-rotar rollars and
flat balt.

Remova/Install motor-brake remota handla
mount assembly, and leaf spring deteat,

Remove/Install atud, vashar and helical
apring.

Remove/Install gearbox assembly.

Remove/Install connector-gwvitch and
electrical brackee,

Remove/Install guard, leaf spring, and
gear ghifc clawmp, ’

Remove/Install rollers

Remove/Install connecting link, rod end
connector, and knob.

Remove/Install tapa driva vhael.
Replace commander's control handle,

Replace control handle push button.

COMMANDER 'S WEAPON STATION POWER CONTROL UNIT

1

2.

13.

Remove/Install powver control unit 1A230

and bracket assembly,

Replace electrical cover.

~ E‘DER'S WEAPON STATION HATCH AND MECHANISM

i

LY. T™ 9-2350-255-20-2-3-2

Remove/Install vehicle hatch door and yoke
assembly,

B-8

v}
fesolennnyei

alyd

Mmdoratoly Hifficuin
t-v:_llfflgoll
osle

Sasevhal Fiff1cels
Mederately iflicelt
Seldes tonnveil
4cconloneitly
ften (seng
Sessvhat Bifflcwin
1 o Losa then ) howre
£ o 2 howre or sere bt

frequent
Mot i lcwin

Moy pifricein
less thea b

1 e 12

1 o el

3o 11712

ok owes or sereo
Lase then 9

q. o Yery Hiificuit
i1 e
Re
)e
4 e

1
4
b )
1
e
I
LI

.
1€+

——-__——




CONTROL NUMMBER

P

17.
18,

19.
. 20.
1.

22,

24,

OMMANDER'S WEAPON STATION MANUAL DRIVE ASSEHBLY

)

ECA SME QUESTIONNAIRE

MOS 45K
AL TIME TO COMPLETE SURVEY

Remove/Install hatch lock handle,

Remove/Install cushioning pad and hatch
cover block. .

Replace hatch door rubber special seal,
Replace aeal wiper.

Replace sleeve bearings.

Replace collar and hatch hinge plate,

- Replace eye boi:.

Replace hatch door tilt stop.

M 9-2350-255-20-2-3-3

Caneloprwysl

4SE page °

- =
=8 - =2 .1 ¥
[ 4= = oa (19 z, ‘.
- . A - -~ -
o m - . = [ re— t t :
Py ;ht - a a "
P W - 8- - e
N[ Vo e - - e
o] = e B & 9 - s B oo
el voon]w]| wgaw e ® s s
Pl w Sy @ oW £ - «l £ @ -
Numale] =L o~ = @& —it o ..’5 -
“ouola]l afy ey aig N L Al
s m] g » oo - [ E LR T
t e wavys cvew wse s :z.!.‘
a0l 2L2 S “nese 2222 ammad,
sess asenq teaq asaalE] ae o
Ll 1Y, e L LY Lol LT 4 - -
i e s ls

25,

26.

27.
28.
29.

30.

-

Remove/Inatall manual drive asaeambly.

Remove/Install control assembly, remote
control lever, and bracket,

Remove/Install knod and handwheel.
Replace safety decal.
Replace trigger wire rope assexbly.

Adjust trigger wire rope assembly for
compander's weapon,

djust trigger wire rope assembly for

Ltompander's alternate weapon.

-




PRP

2.54
1.92
1.85
2.27
2.33
2.67
2.07
2.07
2.29
1.80
2.17
2.43
2 08
{.69
£2.07
2.08
2.07
1.86
1.38
2.33
1.53
1.64
2.60
2.07
2.00
1.23
2.00
2.21
2.00
1.93
2.21
1.93
2.07
2.33
2.07
2.13
2.07
2.07
1.50
2.00
2.08
2.00
1.92
1.92

TOP

2.08
2.77
2.38
2.33
2.33
1.60
2.29
2.21
1.93
2.33
2.33
2.07
2.08
2.23
1.86
2.00
1.79
2.00
1.92
2.07
2.07
2.‘4
1.60
1.64
1.69
1092
1.57
1.57
1.79
1.64
1.50
1.86
1.64
1.67
1.50
1.47
1.21
1.20
1.50
1.21
1.08
1.14
1.15
1.08

FR

2.15
1.1%5
1.69
1.87
1.50
2.47
1.71
1.64
1.86
1.80
1.50
1.36
1.69
1.23
1.64
1.62
l.64
1.57

1054'

1.47
1.40
1.29
1.93
1.71
1.77
1.23
1.93
1.43
1.57
1.71
1.57
1.14
1.43
1.87
1.43
1.60
1.71
1.73
1.17
1.21
1.15
1.14
1.08
1.08

ECA TASK SCORES (SORTED)

TLD

2.31
2.54
2.08
2.40
2.08
1.73
2.07
2.21
2.07
2.20
2.08
1.93
1.69
2.15
1.71
1.62
1.79
.1.93
1.92
1.67
1.93
1.79
1.47
1.57
1.54
1.92
1.57
1.57
1.43
1.57
1.43
1.71
1.64
1.33
1.43
1.33
1.21
1.13
1.42
1.21
1.08
1.00
1.00
1.08

M0S
TT

2.23
3.15
2.69
2.00
2.33
2.07
2.00
2.07
2.00
2.00
1.92
2.36
2.15
2.31
1.86
2.08
2.00
1.86
2.15
1.67
2.00
1.85
1.40
1.7¢
1.38
2.54
1.29
1.50
1.50
1.50
1.43
1.57
1.43
1.13
1.50
1.33
1.14
1.27
1.42
1.21
1.15
1.00
1.15
1.08
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45K
DR

2.38
2.54
.38
1.93
2.25%
2.07
2.29
2.14
2.07
2.00
2.08
1.79
1.92
2.08
2.29
"2.00
1093
1.79
2.15%5
1.73
1.93
1.92
1.73
1.79
2.08
1.85
1.93
1.8§
1079
*1.64
1.64
1.57
1.50
1.47
1.64
1.33
1.64
1.50
1.67
1.21
1.08
1.14
1.08
1.08

Task

Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task
Task

n

 EEEE R EEREEEE SR EEEEEREEESE R R RS R R R E S REE RS I I

e il L ik pl s i pal o Ll ol B s ne, i Sl i Pl e oal i e i e BT il T oL . Al

Task Score

139.40
124.88
99.34
91.62
89.32
77.92
76.86
74.06
70.25
66.53
63.08
55.42
51.17
47.96
45.99
45.02
41.86
37.33
36.5%
34.05
33.16
28.70
28.62
28.06
26.49
26.25
23.62
21.76
21.48
21.03
17.50
17.33
17.11
16.09
15,63
11.87
9.83
9.26
8.78
5.28
3.45
2.99
2.97
2.79



MPT CONSTRAINTS

1. Manpower requirements for the (Fguipment _Syatemn) cannot
exceed those for the (Egulpment Systes) which are:

Crew - MOS 118S: 3 men per vehicle
Organizational Maintenance - MOS 45A: 1 per 20 vehicles
MOS 63A: | per 5 vehicles
DS/GS Maintenance - MOS 31A: | per 50 vehicles
MOS 45Y: § per 30 vehicles
MOS 63B: 1 per 15 vehicles

2. See report for:

a. Total MOS auvthorizations - current and projected.
b. Selected representative MTOEs.

EERSONNEL

1. Personnel reguirements for the (Eguipment System) cannot
exceed those for the (Equipaent System) which are:

MOS8 CAT I-I1IA CAT 111B CAT 1V

118 65% 25% 10%

45A 50% 35% 15%

63A 50% 30% 20%

31A 65% 30%x 5%

45Y 50% 35% 15%

63B 40% 35% 25%

MOS8 APTITUDE AREA MINIMUM SCORE PULHES
118 co 95 1111118
45A GM 95 122221
63A MM 80 222221
31A EL 100 222211
45Y GM 95 222221
63B MM 8% 222221
MOS EDUCATIONAL

118 None

45A HSG

63A None

31A HSG; Algebra

45Y HSG

63B None

2. See report for:
a. Quality of accessions.
b. GQuality of EMF,
c. @uality Distributlion - FY _____
d. Current AR 611-201 requirements.
e. Current REQUEST requirements.
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IRAINING

i. Tasks requiring institutional training cannot exceed ______
classrooa hours.

" 2. Student/instructor ratioc cannot exceed

3. 8See report for current POI.
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MANPOWER STATUS

As of Date

SL1 8L2 sSL3 TOTAL
A R R R EE R RN E I EE R R EEE R E R EE N EEEEEEREREEEEEREEEREEEENR BN
41C AUTH 247 98 64 409
ASGN 350 83 54 487

L 142% 85% 84% 119%

45€ AUTH 219 113 NA 3382
ASGN 194 78 NA 272
Y 89% " g9% NA 824

45G AUTH 143 77 39 259
‘ASGN 130 63 33 232
L 91% 82% 100% 90%

45K AUTH 736 289 347 13872
ASGN 806 258 341 1408
X 110% 89% 98% 102%

SL = SKILL LEVEL

B-13
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RETENTION DATA

As of Date

RETENTION RATES

MOS IST Terners Hid-Termers Careerists

41C 40% 68% 93%

L L . T 3 T ¥ P T 13 L L L P T L Lt DL P T L L T LB T T T E L L T L L T 1
*

45E 37% 67% -

450G 26% 93% 60%

45X 44 81% 96%

ARMY-WIDE 44x 77% 96%

B-1%




ACCESSIONS OVER TIME

As of Date

QUALITY DISTRIBUTION

1980 198! 1982 1983 1984 1985 1986
MOS  CATEGORY (%)

41C I-IIIA 14 14 27 49 65 42 43
45E I-II1IA - 50 42 57 72 43 37
456G I-I1IA - = 77 50 76 54 3s
45X I-IIIA 416 37 52 64 71 61 50

41C IIIB-1V RY 84 73 S1 35 58 57
45E IIIB-IV - 50 58 42 28 57 63
45G I11IB-IV - = 22 49 25 416 62
45K IIIB-1IV 55 63 48 36 31 3s 50

NOTE: Data listed for FY 86 represents the USAREC production missio
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ACCESSIONS OVER TIME

As of Date
MENTAL CATEGORIES

1980 1981 1982 1983 1984 1985
SN ERE NSNS S SRS N E S S S E N EEEEE U EE NS EESEESEEN SRS ERE NS EEEEEREBAEEE
41C CAT 1 0% 1% 1% 2% 5% 2%
41C CAT 11 4% 6% 14% 24% 25% 8%
41C CAT IIIA 10% YL 12% 23% 5% 32%
41C CAT IIIB 58% 23% 26% a7 31% 445
41C CAT 1IVA 19% 36% 24% 13% 4% 14%
41C CAT IVB 10% 25% 23% 1% 0% (4] 1
AFQT MEAN 37 32 39 50 58 46
EEEERE RS RS EEBSNE NN S EEE S E DS EEU EE BN BEANBENES S RSN B EEE SN EEBES NN UEREEES
4SE CAT 1 - on os 0 3% 3%
45E CAT II - 25% 13% 30% 32% 18%
458 CAT IIIA - 25% 29% 27% 37% 22%
452 CAT IIIB - 30% 463 21% 27% 50%
45E CAT IVA - 15% 8% 21% 1% ™
45E CAT 1VB - 5% “" o% 0% 0%
AFQT MEAN - 48 47 52 57 50
SESEEEESE S EEEEEE S EE NS E EEEEEE NSNS ER RN EEEEEEEEEEERERESEBEEERDEREES
435G CAT 1 - - 5% 6% 4% 5%
45G CAT 11 - - 50% 13% ars 25%
45G CAT IIIA - - 22% 31% 35% 24%
45G CAT IIIB - - 19% 42% 20% 41%
45G CAT IVA - - s 6% 5% 5%
45G CAT 1IVB - - ox 1% 0% 0x
AFQT MEAN - - 63 52 61 54
BESE BN BE RSN S E RSN REREEREEREERRERNEREEEREEEREN SRR EREREEEERNERER
45K CAT I - 1% 1% 1% 1% 2% 1%
45K CAT 11 16% 18% 24% 29% 2% 32%
45K CAT IIIA 29% 18% 27% 34% ass 28%
45K CAT IIIB 50% 44% 28% 33x 26% 32%
45K CAT IVA 4% 13% 16% Kt 5% 6%
45K CAT IVB 1% 6% 4% 0% Ox 0%
AFQT MEAN 51 46 50 56 57 56

BEEEBESEN SR NSNS N T EREREREERETIZIROSE S SRS EEEEEETEBETEEEERTEEERN TS RED
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ACCESSION OVER TIME

As of Date
APTITUDE INDICATORS

1980 1981 1982 1983 1984 1985

SEEEREN8 ‘r.. EEEEREE SRS RSN RE SRS SRR RO EEEEREEEN
41C 80-84 GN 0% 1% ox 0% 0% 0%
85-29 0% 36% 0% 0% 1% 0%
90-94 65% .11 41% 46% 42% 14%
95-99 29% 14% 26% 14% 7% 29%
100-104 6% s 18% 17% 15% 24%
10%-110 4% 2% 6% 7% 11% 18%
111=-114 (] is 3% 3% -1 4%
115-119 1% 1% 5% 6% .15 2%
120-160 (¢ 2 2% 6% 7% 10% .1
AR NEAN 94 93 99 100 102 103
EESE SRS EECE S EEE S E SR E R E R SR S RS EE N EEEEEEEEEEEEREEE R EEE
458 80-84 MM - (¢} 0% 0% 0% 0%
85-89 - 6% 0% 1 0% 0%
90-24 - 17% 0% 0% 1% 0%
95-99 - 28% 26% 33% 23% 4%
100-104 - B ¢} 26% 21% i17% 32%
10%-110 - 17% 4% 15% 22% 21%
111-114 - 11% 22% 4% 14% 4%
11%5-119 - 17% 17% s 9% 12%
120~160 - 6% 4% 15% 13% 28%
AR MEAN - 104 107 106 108 112
SEEaSEEEEEEREEEEEEEEEEER EEESEEEEEE R ER RSN EERRREREED
456G 80-84 .« - - 0% 0% 0% 0%
85-89 - - (4] 0% 0% 0%
90-94 - - 0% 0% 0% 0%
95-99 - - % 30% 18% 19%
100-104 - - 14% 30% 24% 31x%
105-110 - - 28% 16% 12% 21%
111-114 - - 17% 7% 10% 10%
115-119 - - 16% 4% 17% -1
120-160 - - 19% 7% 19% 14%
AR MEAN - - 112 106 110 107
SEEEEEEEEEEEECEEEREEEEEETErEEEEEEECE SR EEE RS EREREREND
45K 80-84 GM 0% 0% 0% 0% 0% 0%
85-89 0% 0% 0% 1% 0% 0%
90-94 0% 0% 0% 0% 0% 0%
95-99 1% 31x% 30% 24% 28% 6%
100-104 30% 29% 27% 26% 26% 24%x
105-110 35% 16% 18% 21% 16% 23%
111-114 11% 8% 8% 5% 10% 14%
115-119 10% 6% 7k 13% 10% 16%
120-160 13% 9% 4% 10% 10% 17%
AR MEAN 109 111 106 107 106 111
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ACCESSIONS OVER TIME

As of Date
EDUCATION /GENDER
1980 1981 1982 1983 1964 1985
IS EEE S EE SR E EE R E RN RO E E N S S NN I EE EEEE S E NN ENEEEEREE SO ESEESEN
41C HSG 5% 20% 8% 96% 94% 4%
41C GED 1% 2% 2% 2% 1% 8%
41C NON-HSG 23% % 10% 2% 5% 8%
MALE 64x 7% 90% 8% 65% 92%
FEMALE 36% 23% 10% 25% 5% 1Y

45 HSG -
452 GEBD
45 NON-HSC

MALE
FEMALE -

65% 67%
5% 8%
30% 25%
100% 100%
0% 0%

67%
12%
21%

100%
0%

92% 86%
3% %
5% 9%

100% 100%
0% 0%

435G HSG -
45G GED -
435G NON-HSG -
MALE -
FEMALE -
45K HSG 26%
45K GBD 7%
45K NON-HSG 67%
MALE 93%
FEMALE 7%

- 86%

- 7%

- 7%

- 98%

- 2%

53% 68%

5% 8%

42% 23%

93% 95%
% 5%

82%
5%
13%

90%
10%

92% 86%
5% 7%
4% 7%

100% 97%
0% 3%

74% 91%
KL 2%

19% 7%

89% 97%

11% 3%

B-19*
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NANPOWER REQUIRENENT PROJECTIONS

FY - END
NOS 8K FYS6 FY87 ryes FY29 FY90
118 1 1,110 12,222 12,222 12,111 12,111
2 5,000 5,558 9,555 5,222 9,222
3 1,000 1,000 1,000 1,000 1,000
4 600 600 600 600 600
45A i 7%0 200 200 800 200
2 500 510 510 510 510
63A 1 900 950 950 950 950
2 600 £30 630 €30 630
3A t 90 95 95 95 95
2 40 42 43 43 45
45y i 150 17% 174 176 180
2 20 80 g0 20 20
3 30 3t 3t 31 31
638 i 700 725 725 730 730
2 300 310 310 310 319
3 100 101 101 101 101
4 34 34 34 34 3¢

There are currently no supportability problems identified for any
of the 1isted MOS.

NOTE: Available from your proponency office or contact USASSC-
NCR.
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EMF DATA
APTITUDE INDICATORS
BY DUTY MOS

MOS 88X HSG GED NHSG AFQT MEAN AA MIN SCORE MEMN

118 1 09 2% 9% 52.3 co 9% 100.4
2 o8y 1% 11% 50.2

*®

*

*

*

*

*®

*

*

*

* »

X

®

NOTE: Avallable from your proponency office.
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POI EXTRACT
SPECIFIC TASK TRAINING - APC
MOS8 11B/C

IASK

PERFORM A BEFORE & AFTER OPERATIONS CHECK WITH
MANUAL AND LOCATE MAJOR COMPONENTS

PERFORM PRE-WATERBORNE CHECKS
OPERATE M113A1 ON LEVEL TERRAIN
REMOVE/INSTALL TRACK SHOE
PERFORM FIELD EXPEDIENT TOWING & RECOVERY
LOCATE & IDENTIFY MAJOR COMPONENTS
PERFORM BEFORE & AFTER PMCS

SUBTOTAL:
TRANSFERRABLE SKILLS:

TOTAL:

TRAINING INFORMATION TO ALSO INCLUDE:

CLASS SIZE: MHAXIMUM, MINIMUM, OPTIMUM
CLASS FREQUENCY

STUDENT-INSTRUCTOR RATIO

ATTRITION RATE

TOTAL COURSE LENGTH

TRAINING AIDS/DEVICES/SIMULATORS

B-22 °

IIME TO TRAIN

2.0 HOURS

1.0 HOUR
1.0 HOUR
1.0 HOUR
1.0 HOUR
1.0 HOUR
1.0 HOUR
8.0 HOURS
0.0 HOURS
8.0 HOURS
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APPENDIX C

EARLY COMPARABILITY ANALYSIS

OPTIONAL CONTROL DOCUMENTS

-2 ... Study Mllestones
-3 .... Resource Requirepents
-4 .... Problens Encountered Worksheet
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STUDY MILESTONES

:

START DATE = MILESTONE DATE —  COMPLETION DATE

w e 3 AW N e

[ I B
BN = O

NOTE: This document is intended for In-house use only.
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A. PERSONNEL:

B. ADMINISTRATIVE SUPPORT:

C. SUPPLIES AND EQUIPMENT:

NOTE: It is recommended that resource requirements be identified
at the beginning of an ECA application to preclude later
delays.




A. PROBLENM:

B. DISCUSSION:

C. RECOMMENDATION:

NOTE: This fora Is intended to record lessons
information for use in future ECA’s.

learned




APPENDIX D

EARLY COMPARABILITY ANALYSIS

ABBREVIATIONS




R

ARI

AQSP

cD

ECA

HEL

LSAR

MAA
MANPRINT
MAP
MD
MOS
MPT
OTEA
PIP
POI
QQPRI

SM

SME
SMMP
DOTD
T™
TRADOC
USAREC

ABBREVIATIONS

U.S. ARMY INSTITUTE POR THE BEHAVIORAL AND SOCIAL
SCIENCES

ARMY OCCUPATIONAL SURVEY PROGRAM
COMBAT DEVELOPER

EARLY COMPARABILITY ANALYSIS

U.S. ARMY HUMAN ENGINEERING LABORATORY
LOGISTIC SUPPORT ANALYSIS RECORDS
MISSION AREA ANALYSIS

MANPOWER PERSONNEL ACQUISITION
MATERIEL ACQUISITION PROCESS

MATERIEL DEVELOPER

" MILITARY OCCUPATIONAL SPECIALTY

MANPOWER, PERSDNNEL AND TRAINING

U.S. ARMY OPERATIONAL TEST AND EVALUATION AGENCY
PRODUCT IMPROVEMENT PROGRAM

PROGRAM OF INSTRUCTION

QUALITATIVE AND QUANTITATIVE PERSONNEL REQUIREMENTS
INFORMATION

SOLDIERS MANUAL
SUBJECT MATTER EXPERT
SYSTEM MANPRINT MANAGEMENT PLAN
DIRECTORATE OF TRAINING AND DOCTRINE
TECHNICAL MANUAL
U.S. ARMY TRAINING AND DOCTRINE COMMAND
U.S. ARMY RECRUITING COHH%ND
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APPENDIX E

EARLY COMPARABILITY ANALYSIS

GLOSSARY
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GLOSSARY

. With the cooperation of
service schools, ACSP complles data on Military Occupational
Specialitiss (MCSs). Using soldier tasks as the basic units of
analysis, data are collected on such variables as percent
perforaing, task learning difficulty and relative time spent.
After the survey data have been analyzed, a report on the MOS is
prepared.

Combat Developer. Individuals so designated at the user
proponent service school and service schools Involved in the
naintenance and/or repair of the equipment. The CD at the user
proponent school is designated as the lead combat developer and
will coordinate the overall effort with the CDs at the other
service schools and training developers at the user proponent
service school.

Cut-off Score. A preestabl ished value that identifies potential
‘high drivers". .

ECA _Task Score. The product of values assigned to each of the
task criteria lidentified during an ECA application. ECA Task
Score = AxBxCxDxExF. An ECA Task Score iz calculated for each
task assocliated with operation, maintenance and repair of the
predecessor or reference system.

Enljisted Master Flle. A file which contains personnel record
data on every enlisted individual, The ASVAB scores and
associated data, for every soidier In a given MOS, can be
obtained from this flle,

bigh__Driver. A tusk 1{identified, through analysis of task
criteria, as costly 1in manpower, personnel and training
resources. The prinary objective of ECA is to aid Conmbat
Developers in identifying “high drivers® requiring a design
change so that these tasks can be reduced in number or completely
eiiminated from new systea design. Information from tasks
derived from predecessor or reference systems are the Xkey to
determining the {impact these tasks have on the Aray MPT
resources.

. A process of determining knowledge, skills
and abilities required to perform each step of a task. This
analysis is important for determining manpower, personnel and
training deficlencies.

Lkoaistic Svpport Analyeis Report (LSAR). All tasks, required to
maintain an equipment system, appear on LSAR worksheets along
with the hours needed per task and people needed per task.

&
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MANPRINZI. A process to identify, address, and {impose hunaﬁ
factors, manpower, personnel, training, system safety, and health
hazard considerations prior to, during, and after the MAP.

¥anpower . The personnel atrength as expressed in terms of the
nurber of men an¢ women authorized and avallable to the Army.

Persoonel. Military and civilian persons, of the specific skill
levels and grades reguired to operate and support a systea in
peacetinme and war.

Predecessor Systen. A system or item of equipment that currently
exists which has been targeted for replacesent or product
improvenment.

Rualitative and Quantitative Personpel Requirements Inforaation
SQQPRI2. A document which describes the personnel skills and
knowledge required to operate and suppoist a specific egquipment
systenm. This description includes the MOSs associated with the
equipment.

*Quick Fix". The use of BCA findings to make MPT changes as
rapidly as posasible to help ensure that maximum effectiveness of
& new system s achieved. It is an interim solution until
appropriate design changes can be made on a future product
inprovement or new acquisition.

. A solicitation by the U.8. Aray to
potential contractors for suggested solutions to an equipment
requirement. The RPP essentially presents the needs of the Army
and a general framework for meeting those needs. Specific
solutions are requested.

. A system or componencs of existing systenms
which can be found in current inventories to meet or closely
approximate mission requirements of a new, proposed system or
componet.

Sazple Data Collection (SDRC). A method for obtaining information
on the performance and maintainability of an item 0of equipment.

Data are obtalned directly from observations made In the field.
An effort {is made to Insure that the sample from which the
feedback is obtained is representative of the total population.

. Usuvally a non-commissioned officer
who has extensive “hands on" experience with the studied
equlipment, recent unit experience and a background as a
trainer/training developer.

Syatem MANPRINT Managesent Plan. The SMMP is the conerstone of
the MANPRINT effort. It is a comprehensive planning and
management document that is used by all activities involved in
the MAP to insure that MANFRINT lssues are addressed throughout
the system’s life cycle.
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Jask. The nimplemt level of behavior that describes the
perforaance of a neaningful function iIn a job under
consideration. Tasks are:

o Observable actions

o Meamureable actions (in terms of performance)

o Tiane - rateable (have a definite beginning and end)

o Actions which take a relatively short time (minutes or

hours versus days or weeks)
o Independent actlions

To the extent that individual tasks performed by aoldlers
are crucjal to deteraination of MPT impact of new system design,
these taaks become a common language for combat developers,
system designers, training developers and training evaluators.

Iask Analysis. The process of breaking down a task jinto its
individual steps; Iidentifying the tools used; and defining the
conditions and standards under which the steps are performed.

. Categories of information about tasks which are
either readily avallable or easily nade available. Speciflic
examnples of such information are data on percent perforaing,
decay rate, frequency of performance, task learning difficulty,
performance difficulty, and time to train.

Iraining. The instruction/teaching of job skills and Kknowledge
to prepare individuals for job performance.

. Those responsible for development and
conduct of training which will provide sklills necesasary to
operate and logistically support materlel systeas.

USAREC Accessjions. The number of soldlers entering the Aray that
are scheduled to train in specific MNOSs. Data, for specific
MOS’s, are avallable by dlstribution of mental category, average
AFQT score, aptitude area scores, gender and educational level.
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