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SUMMARY

this Traoning Manual is designed to aid in the oricntation ot

P
~

personnel newly assigned to the 2fiice of Manpower Utilization. HIMC
(OMU). It provides a brief overview of Marine Corps Task Analysis (TA)
as it is conducted by OMU. Task analvsis is the jdentification, collec-
{ion. collation and analvsis of job data. In the Marine Corps T\ Pro-
sram these data represent responses from Marine job incumbents to 2a
comprehensive set of questions aimed at determining: (1) What the
Marine really does; (2) Why the Marine does it; (3) How the Marine
does it; (4) At what skill level (learner, worker, first-linc supers
visor or staff supervisor) the Marine performs.

Basic steps in the Marine Corps TA process are: _1. Construct
a Lasﬁ inventory, 2. Administer self-report inventory, 3. Analyze
using CODAP, 4. Recommend solutions to identified problems, 5. Secnure
approval of recommendations. This Manual gives a brief description of
cach step.

OMU's major goal of improving the utilization of human resources
in the Marine Corps is discussed, and the way the staff is organized
to accomplish this is presented. Appendices provide brief descriptions

of TA terms and a synoovsis of the Comprehensive Occupational Data

Analysis Programs (CODAP) used to define jobs in an occupational field.
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INTRODUCT1ON

Of major importance to military Organizatiqns throughout nhistory has
been the use of the right resource at the right time. This becomes
especially critical when decisions involve selection of the right man
for placement in the right job. Where highly trained individuals are
placed in the wrong job, the value of their training is wasted. In turnm,
cffectiv: completion of a job is based upon the clear definition of the
job n terms of a set of definite, independént tasks. The performance
of these tasks, when appropriately completed, constitaces the very basis

upon which the success of military organizations depend.

The contemporary policy of military organizations emphasizes both
the correct mar and the correct job, In addition, increasing emphasis
in recent years has been given to the costs of getting the job dnne.
These costs constitute constraints imposed by budgets. The importance of
utilizing the right resource, within budget limits, at the right time,
has encouraged the Marine Corps to take positive action to get the right
Marine in the right job, One means of using human resources properly is

represented by the Marine Corps Task Analysis Program.

Marine Corps Task Analysis (TA) began in October, 1969, and the Office
of Manpower Utilization, HQMC (OMU) was assigned responsibility for the
conduct of TA studies. The objective was to study all enlisted Marine
Corps Occupational Fields (UF's, or OFs). This objective was designed
to provide the basis for identification, collection, collation, and 2nalysis
of relevant inb data,

Q
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Since October, 1969, a large and growing number of Marine Corps
occupational fields has been studied. The results of thes studices
are tar—rveaching in providing a basis for realistically defining the
taxks involved in a job and in identifying the set of jobs that make
up OF's in the Corps. Recommendations based upon these results have

provided the basis for savings in both manpower and financial resources.

The Marine Corps ThA program collects factual job data as the basis
for defining individual work actions. These work actions may be re-
forred to as jobs, duties, tasks, or elements of tasks. The focus of
earlier TA studies was on the tasks performed in individual Marine
Corps Occupational Fields (OFs). Although tasks are still the basic
units< of TA studies, the overall focus of the program has broadened.

OMU has been asked on several occasions to conduct TA studies and
analvses of MOS's that cut across OF boundaries. This trend is expected

to continue.

OFs are defined as consisting of a set of basic jobs. Jobs coﬁsist
of a set of basic duties that are further defined as a grouping N a
variety of related tasks. A job may include several duties that:
° are recognized as being a Marine's principal responsibility.
° require a significant portion of the Marine's timc.
e occur reasonably frequently in the work cycle,
involve work operations that utilize related skills,
knowledge, and abilities.
o are performed for a defined purpose by a selected method

to meet a set standard.

10
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The tasks within each duty are those that require a considerabie
portion of time spent performing the duty, occur reasonably frequently
ir he work cycle of the duty, involve closely related skills, knowledges,
and abilities, and are performed to some set of standards. Tasks can
be turther divided into subtasks or elements. The Marine Corps program
of analysis, however, studies the task level, The program is therefore
reforred to as "task analysis” instead of as "job analysis', "occupational
analvsis'” or element analysis". The relationships among jobs, duties,

ia-ks and elements are shown in Figure 1 on page 4.

Task analysis is used in other military services, and in private
organizations. Its use in the Marine Corps differs somewhat from its
application in some other organizations. The difference may be described
by sayving that in the Marine Corps, TA means the identification of tasks
performed in a job (MOS) and the relative amount of time spent in per-

forming these tasks.

Two terms that are important in the TA program are methodology and

analvsis. The TA methodology is a set of fixed procedures that are

followed in completing each study of an OF. The temm 'hethodology" is
usvd because it generally refers to a precise manner of performing a

set of tasks. The methodology (TA piccedures) used constitutes the basic
way of doing business. As Jjobs can be broken into elements, methodology
can be broken down into a series of definite and individual steps. The
methodology used in the TA program is described in Section II of this

manual.

11
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TALE ANALYSTL METHODOLOGY
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o1 ponee to pecitiie regquente {pogn several Marine Corps command:..
Such cxeeptions have neluded the study of officer MOS's, combinatirons
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fulfilling these objectives 1t is important to identify what this program

is not, as well as what it is. In the conduct of the TA program OMU

emphiasizes that:

° TA teams arce not inspectors.

. TA teams are not time or motion study ftechnicians.,

) TA teams are nol cefficiency cexperts.

° TA tewms do not evaluate individual units,

® TA teams do not audit standard operational proceduares

of 4 Muvine Corps unit or command,

* TA teams do not evaluate individial proficicency.

OMU 15 not in the business of inspecting the internal efficicney

and o flfectiveness of individual operating units.

Task analysis abms to determine what jobs exlst, their nature, thedr
relationships, and the types of individuals involved in thosce Jobs. In
deve-loping these jobh and task data, the TA program must look at individual
netivitles., In dolnpg this it obtalns regponsces from Marinc job incumbents

to o comprohensive setoof questlons aimed at detoermining:

. Whit Lhe Marlne really does,

L4 Why the Marine does I,

i How the Marine does t,

L4 AL whint ki1l level (learncr, worker, [{rst~line supervisor

or stafll mxpurv]:mr) the Marline perforns,
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Data thus obtained by OMU affect many units of the Marine Corps and
in o nweber of wavs.  One is the effectl upon Marine Corps-wide truining
programs cvven though TA's principal orientation is not training - it is
overall manpower utilization. ONU, through TA, also secks to improve
Marine Corps cffectiveness in the arcas of classitication, assignment,

training, MOS/grade structure, job requiremcnts, and job validation,

1n fulfilling the fundamental objectives of task analysis, & definite
methodology is us d. This methodology involves a number of sequential
step.  The exoct runber of the steps may vary as a function of the
specific OF Leing stud od. The nuwber and natnre of the steps may also
vary over time hased upnn chanyes in organization and headquarters require-
ments.  Nonethelo, ., the methodolegy that is myloved consists of an
inter—related set ol sieps which, no matter how they change, result in
observations concerning tweks and jobs in the Marine Corps and the way
in which improved identification oi thosc tasks and jobs will improve

the overall cflfectiveness of the Corps.

As originally concelved, the methodology for Marine Corps task analysis
consisted of seven steps.  These steps were applicd to individual OF's
with varying degrees ol precision and exactitude. The original scven steps
or ncetivities are now described by OMU as five steps that make up the TA
methodology. However, this does not represent a basic change in the TA
process,  Three of the carlier scven steps, the Study Phage, Obscrvation
and Interviewing, and Task Inventory Construction, arc now a part of Step

I of the five step process.

ERIC 16
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The five steps arce listed below and are followed by summary

descy iptions of ecach step.

TASK ANALYSIS PROCESS
1. Construct a task inventory
9. Adm.r.ster sclf-report inventory
Aratyze, using CODAP
4. wc~ommend solutions to identified problems

5. Secure approval of recommendations

Step 1, Construct a Task Inventory

The uvbjective of this step is to develop an inventory, or questionnaire,
that will list all t.. " any Marine in any MOS in an OF performs as part
of his job, The basic purpose is to find out what tasks Marines in an OF

aclually do.

The task analysis questionnaire is an extensive list of questions,
phrasced as task statements within various duty areas, and questions con-
cornitgg the background and experience of those who will be asked to complete
the inventory. At the time this is written, the typical task inventory,

or task analysis questionnaire, contains four sections. They arc:

e Part I. Background information concerning education,
months of cxperience in the OF, paygrade, MOS,
and similar data.

) Part II. General inquirics concerning hardware cxperience,
service school training, etc.

° Part IT1I. Task Statements.

17
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° Part IV. Questions concerning job satisfaction/

dissatisfaction,

Since the TA questionnaire is the principal tool for collecting data
concerning occupational ficelds, it is of primary and persistent importance
to success of the TA mission. Because of its importance, a great Jd-al of
time and effort are reguired in its preparation. Furthermore, much time
and offort are given to revicewing the questionnaire to ensure that oxtra-
neous, unimportant guestions are not asked, and that questions regirding
important tasks for jobs are clearly stated so that they may be easily

understood by the Marines who will be asked to answer them.

Daring the first part of constructing a task inventory a teau of OMU
analysts gathers allavailable information about an OF. The data reviewed
include positions and billets, programs and outlines of instruction,
teehnical manuals, standard operating procedurcs, and other published
material related to the OF being studicd. As the study progresses, the
analysts scek information, assistance, and general guidance from Marinc
occupational ficld specialists, OF sponsors and monitors, and othcr HQMC
agencies concerned with the OF being analyzed. TA teams visit military
and civilian schools that provide specialized training for Marinces in the
OF to gain first-hand knowledge about the materials being taught and the

techniques heing used.

The data thus gathered are then assembled to create a preliminary

"{ask list. The list reflects tasks jn the OF that are performed by

13
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incumbents of different MOS's. This list of tasks is revicwed with
“cxpurts” in the OF and further refined. Some experts may suggest
additional tasks not on the list in addition to commenting about those
given to them for review. Others may suggest climination of some task
statements. However, at this stage of the study, OMU analysts follow
the general rule that no tasks should be deleted. Tasks are only
deleted after visits to a representative group of Marine Corps commands

show that they are not performed by Marines in the OF,

The next phase of this first step is critical in gathering the final
dati that will be used in construction of the finished task inventory.
OMU analysts visit selected Marine Corps commands and observe and inter-
vicew Marines in the OF as they actually perform their work. All pay
grudus in cach billet and MOS are interviewed and observed so that the
OF is completely represented in the study. This portion of the study
has been traditionally called the Obscrvation and Interview, or "O&I",

phuse by OMU staff members,

The TA analysts who observe and intervicew Marines in their working
environments take with them the preliminary task list precpared from
initial studies of the OF, The 1ist is corrected and validated on the

basis of first-hand lnformation obtained from Marines by the O&I process.

Of equal if not greater importance is the jdentification of tasks
being performed in the OF that were not uncovered during preliminary

studles prior to the fleld visits., Many tasks are discoverced during O&I

19



that do not show up in initial studies. Notes are made of these tasks,
and O&l team members may prepare "rough draft"” statements, while still

at 2 base, for further refinement upon return to Quantico.

Following return ofxthe TA analysts from the O&I trips, the difficult
tusk of preparing the final task inventory for the OF begins. Each O&I
analyst reviews his notes'brgparcd on the trip and prepares a list of
task statements based upon the information he gathered. A group meeting
is then held of all of the OMU members involved in the OF study. Task
statements prepared by different analysts are compared, revisions are
made as needed, and when agreement is reached among all involved, the
final set of task statements for the OF is written. These task statements

arc the most important part of the questionnaire that will be administered

to o representative sample of Marines in the OF.

After final draft of the task inventory has been typed, it may be
roviewed with OF experts before being printed in hooklet form for adminis-
tration to Marines in the OF. This is the final check on the accuracy

of the inventory.

Step 2, Administer Sclf-Report Inventory

Before O&I visits are scheduled, a careful study is made by OMU analysts
of the Marine commands at which members of the OF under study are stationed
in order to plan t?ips to facilities that have an adequate number of Marines
in the different MOS's of the OF. Representative samples of Marines in

the OF at thosce bases are then selected. OMU staff members are assigned

O
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to administer the inventory. They travel to the sclected Marine Corps
facilities and administer the guestionnaire to incumbents of the OF.
Each Marine records his responses in the task inventor; booklet that
contains both the task statements and other questions, and spaces for

answors oh the same page as *° » questions.

Each completed booklet thus creates a unigue job description, since
it specifies the work activities of one Marine in the OF and shows how
his Llime is distributed among the tasks listed. Each task statement
and other items in the questionnaire are "pre—coded" with special numbers
to facilitate transfer of responses to the computer. A sample page from

a tusk inventory questionnaire is shown in Figure 2.

Completed task inventory booklets are reviewed by task analysts to
ensure completeness and legibility. This is done in the field immediately
following administration of the inventories. After return of the booklets
to OMU, answers in cach booklet are transferred for direct storage on
computer disks by a process called the key-to-disk method. In thié form
of data storage they are rcadily accessible for subsequent processing by

the computer,

Step 3, Analyze, Using CODAP

The initial and most important phasc of analyzing task inventory data
is the use of specially designed compuver programs that are collectively

referred to as CODAP.  The letters CODAP stand for Comprehensive Occupational

Datu Analysis Programs. CODAP is actually o collection of a large number

21
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|1 VERY LITTLE I
|2 BELON AVERAGE
|3 SLIGHTLY BELOW AVG]
|CHECK |4 AVERAGE
[[F |5 SLIGHTLY ABOVE Avel
{DONE |6 ABOVE AVERAGE
| ]1.yERy turH

- - ———— - = - - -

109 RECOMMEND ESTABLISHMENT GF CIVILIAN ELLLETS 1 |
_______________________________ _ R P 2 345 611407
110 SUPERVISE CIVILIAN PERSONNEL | | |
S I I 2.3 4.5 .6 1148
111 SUPERVISE PREPARATION CF REPORTS | I
U ——— | I 2 3 4 5 611409
112 INTERPRET CRDERS, BULLETINS: AND OIRECTIVES FOR suBtROINATES | !
e am———————— . {123 4 8611400
113 REVIEW MESSAGES/CORRESFONDENCE FOR COMPLETED ACTION | |
___________ — e m—em | L2345 611401
114 SCHEDULE LEAVES/LIBERTY I |
I — . . . I 236 8 6 1lane
115 MONITOR ROUTING OF CORRESPONDENCE | | |
.............. - R . | i o2 31 4 5 6 11423
116 PROGF READ | |
e o em———————— . | Il o2 3 4 § 6 114024
LL7 PROJECT PERSONNEL LOSSES/REQUIREMENTS || |
e . | b2 3. 4 5 6 114025
118 ESTABLLSH REPORTS CONTRGL PROCEDURES | I
e . e | 1 23 4 8 6114026
119 SCHEOULE DALY SHOP OR SECTION WORK ROUTINE - |
I { Wo2a4 §..6..1)a00
120 SUPERVISE PREPARATION AND WAINTENANCE OF RECORDS T |
. R | fLz.3.s.5 6 1)1ae
120 RECOMMEND 1/0 CHANGES || I
. i N . I L2345 6114029
122 RECOMMEND PERSONNEL FOR MOS CHANGE || |
e e mmm——— . _ ] I 2 3 4 5 6114030
173 PREPARE/SUBMIT INVESTIGATION REGUESTS I I
.................................. i 1 lpz3.4. 561143l
124 EVALULATE PERFORMANCE OF WILITARY SUBORDINATES | | |
..... - e R [ 12345 .14
175 ANALYIE SECTION WORK LOAD REQUIREMENTS || I
| L2348 6.1]4/3

Pigure 2 Sample Page from Task Analysis Questionnaire Booklet
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of independent computer programs. These computer programs provide various
capabilities for the organization and analysis of data. Some of these

capubilities are listed in Table 1 and defined briefly in Appendix B.

The main purpose of the computer programs is to analvze and summariz
data in a form that may be readily used by task analysis team personnel.
The computer programs produce a series of printouts that provide a graphic
method o1 displaving the original questionnaire responses. The general
flow o .1ler processing is shown in Figure 3. A sample of part of oue

computer printout that is used for cluster analysis is given in Figure 4,

An important part of the analysis nhase consists of using computer
gencrated outputs for purposes of describing and summarizing character-
istics of an occupatioral field. The analysis relies upon the computer
printouts available from the CODAP programs. The specific computer print-=
out used depends upon the type of questions to be answered. The questions
that must be answered determine the way in which the computer is told to

gencerate printouts.

The CODAP computer programs are used to discover job differences, Job
similarities, or other comparisons that may be desired by the analysts.
The purpose of the analysis is to answer the question: What do Marines
in the OF really do on their jobs? This question may be regarded as the

underlying hypothesis to be studied by task analysis,

ERIC 24
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1. input Standard (INPSTD) , | 16
la. FORMAT (a subroutine of INPSTDj

2. Print Dictiomary (PRTDIC)

3. TITLES

3a. Ixcode TITLES (another subroutine of INPSTD)

3b, listory Data File (HDF) (This is the essential product needed before
manipulation of data can begin)

4, Volume Setup (VSETUP)

(&1

Overlap and Group (OVLGRP)
6. Group Member (GRPMBR)
7. Diagram (DIAGRM)
8. Print Variables (PRIVAR) Standard and Special
9. Job Descriptions (JOBDEC)
10. Variable Summary (VARSUM)
11. Group Summary (GRPSUM)
12. Group Difference (GRPDIF)
.13. OVERLAP JOB DESCRIPTIONS (OVLJDF)
14. Primary Task Report (PRITSK)
15. Group Variable (GRPVAR)
16. Stepwise Multiple Linear Regression (STPREG)
17. 1ndividual Job Description (INDJOB)
18. Input Secondary Factor Data (INSFAC)
19. Analysis of Secondary Factors (ASFACT)

20. Main Problem to Extract and/or merge Cases from History Data
¥Files (EXTRCT)

21. Add Job Description to History Data File (ADDJOB)
22. Variable Generation, main program (VARGEN)

23. Report, Edit or Print Main Program (REPORT)

Table 1. Partial List of CODAP Coumpu: <r Programs

25




Task Znalysis
Questionnaire
Booklets
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Key-to-Disk
Transfer of Task
Statement
Responses %o
Computer Storage

1S

Computer Analysis,
using THE CODAP
Programs

CODAP Printouts
For Use in
Analyzing Tasks

Figure 3. Sequence for I wcessing Responses to
Task Analysis Questionnaires
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Step 1, Recommend Solutions to Identificd Problems

The end-product of the task analvsis of an OF is a final report.
The report summarizes the findings an' conclusions of the study and
identifies areas in which improvements could be made. Recommendations
arce given for solution of identified problems. The recommended solu-
tions, if adopted, may affect such areas as the overall organization
of the OF, specific duties in each MOS, training requirements, classi-
fication, and assignment. The report is designed for review by a number
of Marine Corps agencies. This review is an important part of the task
analysis process. It provides evaluations by Beadquarters staff and
other staff agencies interested in the OF of OMU's findings, conclusions

and recommendations.

The recommendations contained in the final report have wide ranging
implications. Some of the more important are recommendations to improve

the functional areas of:

. Classification of Marines into various occupational fields

and military occupational skills.
i Assignment of these Marines to specialized service schools,

on~-the-job training, and to various billets.

L Training: Evaluation of the contributions and use of
service schools and courses of inst: ~jon-~including

their modification, conception, creation, development, and

sometimes deletion.
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° Grade znd MOS Structure, thai may be created, modified, and/

or deleted as necessary.

o Jobs are Validated and individual jobs are defined using

new job descriptions developed from the TA study.

Other arcas that could be affected by recommendation in the final report
include force structure, man/machine trade-offs, tables of organization,

equipment specifications, and logistic support requirements.

Step 5, Secure Approval of Recommendations

The broad impact of recommendations from task analysis studies of an
OF makes it important to obtain agreement, or concurrence, from all levels
of command concerned with the OF. Where nonconcurrences arise they must

be recognized, understood, and resolved.

Concurrences are obtained and non-concurrences are resolved through
stuff meetings with each of the Headquarters agencies whose "non-con-
currence' could "kill" any recommendation. This process is generally
referred to as "staffing'. Usually, three or four staffings are involved
(and sometimes more); with partial revisions to the final report to be
submitted to the Chief of Staff made between staffings. This is a lengthy
process. It can last from six months to well over a year, depending upon
the complexity of the study and its implications for change. More time
is spent on this last phase of the study than in the first four phases

combined.

The last step is thus important in the refinement of recommendations

prior to final decisions on them by the Chief of Staff, HQMC. Recommenda-
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tions that are approved by the Chief of Staff are forwarded to the

Director of the MP Division who monitors the implementation of approved
recommendations from TA studies of OFs to cnsure that effective action
is taken. Directives and training guidance in keeping with the new or
modi fied OF requirements are inrt 1tuted by Headquarters. The job data
are then made available upon request to functional area managers, field

commands, and schools.

By the end of 1975, OMU had made 302 recommendations based upon T
studies, and 300 of these had been approved and ordered implemented.

Millions of dollars have been saved as a result of these recommendations.

The TA methodology is somewhat more complex than the preceding
description may suggest. Each of the five major steps comsists of
many individual activities. This brief orientation manual is not designed
to describe each of these separate activities in detail. Some idea of
their scope may be obtained By ;eviewing the flowchart in Figure 5. Even

though this flowchart may appear complex, it follows the same logic.and

sequence as the five steps described in this manual.

The bibliography attached to this report contains references to
materials that are readily available to OMU staff members and can provide
further insights into the various phases of the TA process. These materials
are both from DOD and Marine Corps sources and from Training Manuals and
other Tachnical Reports that were prepared by the Cal State LA research

staff that studied the Marine Corps TA program.

ERIC 31

Aruitoxt provided by Eic:



1 |OoF ASSTUNMENT "KICKOFE" TASK TAGK
PRIORETIES T ING INVENTOIY INVENTORY PROCESS LG —T
M consTRUCTION ADMINTSTRAT rir\J
11 DURECTOR I BERECTOR DI KI:CTOR DIRICTOR DIRECTOR
MPDIVISION MP DIVISION. M DIVISION M DIVISION Mi- DIVISTON
__._-.T———-—J L T T T 1
[ ' 1 1 !
' L] ] ] !
o R — 1 1 1 1
nx[— mpu MPU |y l U MPU B
TOTTRESTED ‘ s LPECLALISTS SURVICE & CIV™ | TSELECTED BT SM
LUAFE ! OF SPONSURS SCHOOT.S COMMANRDS R
AGENCIES ' ASS TGHMENT SLLL T NC ; Jon N MCDEC
HONITORS COMMALDS P EMCUMBENTS DPI
TNTELFESTED STAFF| [JOBR INZUMOENTS |
AGENCIES 0S5 SPLCIALISTS &
0OF SPONSORS l
1 AINLEISTS COST ANALYSIS REI'ORT STAFF REPORT RESOLVE
L RECOMHIENDAT LONS NONCONL‘URRIINCEST
11 D1 RECTOR DIRECTOR DIRECTOR DIRECTOR DIRECTOR .
Pt ©1VISLION P DIVISION P DIVISION MP DIVISION MP DLVISIUN
- T T 0 T T
! 1 ! 1 |
t ! ! 1 |
i | 1 i 1
111 M MPU MPU MPU MPU ~
MPD THTUPESTED STAT TRTFEI S TED STATTE
AGENCIES ACENCIES
1 [CUNNIT Taba ACTION ON
ANALYSIS TO RECOMUENDAT LONS
Cuint OF = b IMPLEMENTATION =% FEEDBACK
STAFE
11 RSB CHLY DIRECTOR DIRECTOR
e DIVISION OF MP DIVISION MP DIVISION
STALI
“““““ | T T
1 1 1
] 1 §
R i 1
]
i ey MPC _ ] MPU e - ACTION
T NTHRESTED INTERESTED STAF NS SPECTALISTS
ALY AGENCILS L OF SPONSORS 11 = RESPONSTBLL
AGLRCIES J ASSTOGHMENT STAFF AGLMCY
— L__—m-.- MONITORS
INTEREGTED STAFE | 111 - sSUPPAREIHe
LI_\GI‘.N('IRH ACLNCY
ENCLOSURIL (1)

Figdre 5. Sequential Flow Chart of the Task Analysis Process

O

ERIC

Aruitoxt provided by Eic:

o



IT1
OMU'S TASK ANALYSIS ORGANIZATION

OMU is an integral part of Headquarters, United States Marine Corps.
It is a field of activity under the Manpower Plans and Policy Division of
the Headquarters Marine Corps Manpower Department. Its organizational
relationship separates the Office of Manpower Utilization from the Marine
Corps Chief of Staff by only two echelons. Thus important conclusions
regarding task analysis have an opportunity for review at)the highest
levels, It may be noted that, organizationally, the Director 9f Training
and Education, also located at the Marine Base, Quantico, is not in the

same command chain but is in a parallel relationship.

Staff members of the Office of Manpower Utilization are organized
into functional units. Officers and SNCOs are assigned to these units
on the basis of their interests, their experiences, and their capabilities
as well as on needs of the organization., OMU units are responsible for
the completion of individual steps in the TA methodology. Thus wifhin
OMU there is a group primarily responsible for data processing. Ma.aiaes
assigned to this group are normally those possessing technical proficiency
in computer operations and data analysis, and some are trained in computer
p.ogramming. Personnel assigned to other units develop their proficiency
as a result of training by other OMU personnel. Essentially, the oMU
organization is structured to allocate specific responsibility for various

portions of the methodology to specific individuals and groups within the

oMU staff.

23
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The relationships among the various units in the OMU organization
are shown in Figure 6 on Page 25. Figure 6 reflects the organizational
structure of OMU in effect at the time this manual is written.

The present organization of OMU is the result of a study of the
previous organizational structure conducted by the Cal State LA research
team assigned to evaluate the Marine Corps [A Program. The study was a
combined effort of the Cal State LA team and the Director and staff of
OMU. Various organizational alternatives were evaluated in the study
to determine the most effectivce structure for accomplishing the TA mission.
The new organization was established in July, 1975.

In the earlier organization of OMU, officers and SNCOs were assigned
to one of three or four TA teams. Each TA team was composed of three
officers and five SNCOs and had the full responsibility for carrying out
all of the procedures involved in conducting an entire TA study. Each
team operated independently and rarely conferred with members of other
teams. A team assigned the responsibility for study of an OF operated
as a separate unit. It utilized only its own members for performance
of all of the steps in the TA process from the initial studies required
to construct a task inventory through preparation of the final report and
obtaining concurrences from the HQMC organizational units interested in or
affected by findings of the study.

The two Studx Units in the present organizatiowm have responsibilities
similar to the earlier teams for the major portion of a TA study. A
study unit is responsible for the project from its inception until the

preliminary report of findings from study of the OF has been prepared in
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rough draft form. The report is then passed to the Operations/Support

Unit for final report writing and for staffing to obtain concurrences.
An important difference between the earlier TA teams and the present
Study Units is the staffing of the Study Unit. It is comprised of two
officers who are Captain or Major in rank, but it has no SNCO's perman-

ently assigned as a part of the unit.

The Study Unit receives temporary augmentation support from the

Operations/Support Unit and the Support Unit in the performance of each

Task Analysis function. This support includes assistance with observa-
tion and interviewing, task inventory construction and administration,

data transcription, and similar activities. The Head, Task Analysis

Section, allocates personnel resources in support of the two Studz Units

and in support of the Analysis Officer and the Documentation Officer.

Allocations are made in accordance with priorities assigned by the Head;

Task Analysis Section.

Within the formal organization, explicit attention is given to
specialization. Computer programming, data anlaysis, and documentation
(report writing) are specific areas of specialization. Members of tke
Support Unit are expected to be semi-specialized and concentrate most of
their training and effort in one or two TA steps or phases in order to
become expert in those areas. At the same time, flexibility is retained

in the interest of maximum utilization of personnel resources. This
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permits assignment of any Support Unit member t> any TA project. The
project assignment(s) of a member of the Support Unit may be to one of
the Study Units, to the Analysis Officer, to the Documentation Officer,

or as otherwise directed by the Head, Task Analysis Section.

The Head, Task Analysis Section, has overall responsibility for all
OF studies, and he reports to the Assistant Director. In addition, he
is designated as Task Analysis Training Officer. He establishes and
conducts, or supervises, all training programs for newly assigned OMU
staff members as well as continuing programs of training for all members

of the TA Section.

In summary, the center of operational attention is the Study Unit.

Each unit plans and organizes a study in a manner similar to that
practiced with the previous team concept. The principal difference is
that the Operations/Support Unit and the Support Unit provide technical
and administrative services, freeing the Study Unit from 1) time-consuming
important but routine tasks such as inventory administration, and 2)
specialized, high-skill tasks, such as data processing and technical
analysis. Specialization is extended to editing final Treports and

HQMC staffing.

Reference should be made to the Cal State LA research staff's
Technical Report No. 6 by those interested in the studies that led to
the present OMU organizational structure. This report is entitled, "oMU

ORGANIZATION AND PERSONNEL". It discusses earlier problems that caused
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attention to be given to possible alternatives to the then existing
organization. Several forms of organizing OMU to accomplish its mission
are reviewed in the report, and special attention is given to the

advantages and disadvantages of the current organizational structure.

w
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DOD-1125.6-M-11
APPENDIX A

Glossary of Task Analysis Terms

Average-between: 1is the average percentage of overlap between all
possible pairings of members in Group A (which may be a one-
member group) with members in Group B (which may be a one-
member group) .

Average-within: average amount of similar work performed by all
members within a given group.

Background data: pe: ‘nal information, which usually can be veri-
fied and is bic ,ruphical. Examples are: name, grade, base,
months in service, educational level, skills such as typing,
etc. A background datum also may be an opinion such as: do
you plan to re-enlist? Is your job interesting cr dull?

Best: a term designating the largest (if maximizing) or smallest
" (if minimizing) average-between for two groups combining at
a given stage in a mathematical clustering process. Essen-
tially, it indicates the similarity (overlap) of the groups
which have caused them to combine. (Also see definition of
Averdge-between.)

Case: one man in a study.

Case ID: an external identification, such as service nunber, as-
signed to the incumbent answering a questionnaire (survey)
booklet.

Case number: an internal sequence number assigned by program
INPSTD to each survey booklet as it is processed. This
number eventually becomes the values referenced in the
"group sequence hierarchy" so that cases may be extracted

from a history file.

Cluster: a group of men in a study who clustered because specific
overlap and grouping functions were selected by the analyst,
as the number of common tasks performed, or the average
amount of time spent on all tasks in their jobs. Also spoken
of as a "group".

Characteristics: selected items of background data, usually de-
scribing personal attributes, such as in "worker character-
istics".

Compactness: the average overlap of all members of a group to the
job description for that group, measuring the amount of time
perfectly described; the larger the compactn. 5s value, the
morc closely the description represents the average job de-
scription for the cluster of which he is a mcul.er.

QQPAP/EZE: the name of the set of computer programs to perform
occupational data analysis on an IBM 370.
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Computed variable: a variable whose values for each case are gen-
erated by program VARGEN and added to the history file.

Diagonal: wusually refers to a matrix and is the intersection of a
row and column having the same number.

Difference: the dissimilarity of individuals or clusters with
respect to tasks or background data; such information may
clarify distinctions Letween specialty or skill-level groups
with differing experience or training. At times, job types
that have been identified may show superficial similarities
until differences are highlighted.

Dictionary: a cross-reference list of numerical identifiers to

-

something else, such as to English titles defining variables.

Distribution: An array of individuals spread over a range of some
background characteristic or other variable according to the
fregquency of occurrence; for example: the number who find a
job interesting, so-so, or dull.

Duty: a set of tasks comprising a specialty or major function. A
person performing a duty when he performs any task in that
| duty. Duties have broad names such as: Planning & Organiz-
ing; Evaluating; Directing & Implementing; Inspecting; Main-
taining; Reporting; and so forth.
1)
Element: (1) discrete items or work, such as hand or leg motions,
which comprise a task; (2) the single value 2t a row/column
intersection in a matrix.

Factor data: Response values on each task performed and usually
of a secondary nature such as: "What portion of this task
did you learn from school and what portion from OJT?" or
scecondary factor.

FDF: Abbreviation for Factor Data File, which is a CODAP data
sct containing processed factor data.

Factor number: An identifying number assigned to all the factor
data of the same kind.

Group: A cluster; a discrete but sometimes arbitrary formation
of members according to some evaluating process such as
primary response data, or secondary factor data, or back-
ground data.

Group Sequence: The arrangement of case numbers in a sequence
such that members in discrete groups are listed adjacently.
hlso called "hierarchy sequence."

Group stage: A numbercd event in the clustering process at which
a man, or previously formed group of men, is combined w!th
the group which is most similar to it, the result forming
a new, larger composite containing all members of the two
original clusters. Example: beginning with 200 one-man
groups, at stage 199 there will exist 199 one-man groups
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and one two-man group. At stage 1, there will be only one
group containing 200 composited members.

Grouping: The union of cases at successive stages into fewer and
fewer mutually exclusive job clusters, according tr some
rule of homogeneity. Also called "clustering". Four job
analysis, the homogeneity usually is the amount of "over-
lap" of similar work.

HDF : Abbreviation for History Data File.
Hierarchy: The orderly classification of mutually exclusive
clusters, wherein each larger unit is a unique combination

of the next subordinate units.

History data: All the information pertaining to a particular study.

History variable: Background information; as distinquished from
response (work) information. History varidbles are identi-
~fied as Vxxx on the HDF.

HMK : An HDF which has been clustered such that the hierarchy data
1s added to the file; the "M" indicates TIME and the "K" in-
dicates TASK hierarchy.

Homoqgecneity: the degree of similarity, particularly of the work
- performed by groups. Also called "similarity". The larger
- the homogencity value, the more similar are the jobs of the
group members.

Incumbent: Someone performing ai. assignment, hence holding a job.

Inventory: A detailed list of all tasks that can be performed in
a particular job category; usually compiled by the obsecrver
team as the first step in a survey.

Job description: A list of specific tasks (or duty summaries)
performed by a selected membership, together with the per-
centage of time spent performing cach task and percentage
of members performing each task. Different kinds of job
descriptions are:

Group job description: the area of specialization identi-
ficd by the computerized clustering program, where the
job descriptions of the members of a group formed dur-
ing the clustering process are consolidated into an
average job description for the group. Such descrip-
tions may be "major job types" or "sub-clusters" or
"johs". '

Special job descriptions: the work description of people
who are grouped according to similarity of background
data and without respecct to work performed. Such
descriptions describe the work performed by specific
pcople (such as those with a certain length of service,

Q or those with a ccrtain paygrade) and are contrasted
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with Group Descriptions in which specific work determinces ;\]
the memhership of a group.

Combination Job Descriptions: the composite is formed from
cases selected for specific backgrounds within a pre-
viously hierarchically formed cluster. This is thus
a combination of both SPC and GRP methods. The result-
ant description is based on both task homogeneity and
membership background attributes. For example, within
(say) an identified warehouseman job cluster those with
a given rank or prior schooling may be further extracted
for formulation of a job description. The COB method
requires a history file produced by program OVLGRP. All
three types of descriptions (COB, GRP, SPC) may be com-
puted at one program execution.

Individual job descriptions: the work performed by a single
incumbent, who 1s selected for review.

JDF: Abbreviation for Job Description File, a CODAP data set on
which information gathered on job desc.iptions of all types
is aggregated.

Matrix: An array of quantities in a prescribed form; in CODAP/370
the most common matricces are the "time overlap" and "task
overlap" wherein up to 2005 individuals are compared on work

- data to each other and each matrix element represents the
homogencity of two individuals.

e

Matrix identification: The nomenclature TIME or TASK applied to an
ovarlap matrix to distinguish which type of similarity com-
putation was uscd.

Maximizing: The computation process in grouping in which the deci-
sion on which men to combine preserves the greatest amount of
homogeneity in the resulting composite.

Mcan: The arithmetical average of a vector of data, computed as
the cum of all obscervations divided by the number of obser-
vations.

Minimizing: Opposite process to maximizing.

Multi-volume file: A computer data set which requires morc than
onc¢ recl of magnetic tape or more than onc magnetic disk
pack to contain all the data.

Mutually cxclusive: cannot both occur together; o process of choice
such that 1f one event in a pair occurs then the other cannot;
in clustering, an individual who combines to form a new com-
posite is then considered deleted as a discrete individual
and cannot so combine on the same level with another composite; :
in task analysis, an individual who indicates he does not per- L
form a given element should not subsequently respond that he

Q performs a task which contains the element as a subset.
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Order: Arrangement according to some rationale, such as hierarchy
order or sort order.

Overlap. The extent (as a percentage) that work perfor. 4 by one
man or group is similar to that performed by «not:. -r.
Usually computed as (1) % time spent performirn <conunon
tasks; or (2) % of common tasks performed (time - .cluded).

Primary data: A name usually given to the task respons.: data from
a survey.

Questionnaire: The list of background questions and tasks to be
complcted by selected members in a survey. The resulting
"answer sheets" are computer processed and the total data
preserved on an HDF.

RDF: Abbreviation for Report Depository File, a data set on which
are saved copies of computer printouts which subsequently
are reprinted as a book.

Relative time: The percentage of total time an incumbent performs
on cach task in an inventory, computed by converting a
"scale" into a distribution over the individual's task
performed. The sum of all relative time is 100%.

Report. ID: A 7 or 8 character distinquishing identification given
Lo discrete reports generated by the computer; uswally the
letters "SP" in the ID indicate a '"special" attribute at-
tached to the members reported upon, and the letters "Gp"
indicate tho members were part of a cluster formed by the
aulomatic clustering program.

RRC: Abbreviations for Report Request Card, which is punched by
programs whi.h augment an RDF or JDF, such that subscquent
use of the card will extract the desired information from
the matchine file.

Response:  the task answers from a questionnaire, or from background

ANGACLS .
Scale: rumerse ange by which task inventories are answered so
4 Leoy i er an incumbent's time performing on a relative
Lasico.  xauwple: 0 = not performed; 1 = performed well
be'ow average amount; 4 = average time spent performing;
7 - well above average time spent performing.
Sccondary factor:  The name used to distinguish any data which is
T not primary response data. Usually attributed to answers
which are subjective in nature such as "do you feel you had
cnough training in school on this task?”"  Sets of sccondary

factor data can be assigned a “"factor number".

Similarity: Homoqgencity, likeness on some attribute.
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Standard deviation: A statistical calculation of the dispersion
of some ratings about *he mean; soietimes called "sigma";
within one sigma on either side of tne mean will be approx-
imately 68% of the events.

Study Identification: An 8 character unique number assigned to all
data 1n a survey in order to avoid mixing of data; each pro-
gram checks each file to insure that the data to be processed
corresponds to the study desired.

Survey: Thoe process of observing a work area and the incumbents,
cc.piling a task inventory, and administering the question-
naire.

TASK matrix: The overlap matrix formed by computing the similarity
of each individual to all others on the basis of common tasks
performed, without regard to percent time spent performing.
Task overlap is then the average of the ratios of comnon
tasks to tasks individually performed, each matrix element
being the overlap of two men.

Task: A discrete item of work having a predetermined level or de-
gree of gpecificity, and which is quantifiable on time spent
performing. The total of all tasks comprises the survey
inventory.

TIME matirix: An overlap matrix formed by computing the pair-wise
similarity of individuals according to the common amcuint of
time spent performing like tasks.

Titles: FBnglish descriptions of variables or duties or tasks.
Variable: A quantity that can assume any of a given set of values.
Vector: An array of data usually involving a single rating, such

as one column in an overlap matrix which represents the sim-
ilarity of one man with all others in the survey.
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APPENDIX B
Synopsis of CODAP Programs

Each CODAP application (main program) is identified by a
unique six character name which usually gives some indication
of program purpose. One manner of identifying programs is by
major functional classification:

Data preparation and input generaticn programs

INPSTD - "input stardard"; builds first master file from
guestionnaire data after the ra'v data was proc-
essed by the OCR

VSETUP - "volume setup"; initializes computer tapes or
disk packs for receiving subsequent CODAP files

VARGEN - "variable generation"; computes new variable
data from combinations of weighted task responses

ADDJOB - "add job to HDF"; adds a job description to a
master history file as though the composite was
& new individual

- INSFAC -~ "input secondary factor data"; prepares question-

naire data (from the OCR) for further processing
by program ASFACT

EXTRCT - "extract" and/or merge many cases from many HDF

for the same study onto a new master HDF for
further clustering

Overlap/Clustering and job description proyrams

OVLGRP - "overlap & group"; computes overlap between in-
dividuals, then mathematically clusters people
into a job hicrarchy

JOBDEC - "job descriptions"; computes duty and/or task
job descriptions on either: people with similar
backgrounds (SPC); or job similarity (GRP); or
combinations (COB) of these

QOVLJIDF - "overlap of job descriptions"; computes the sim-
ilarity between any type of cluster By overlapping
the job descriptions so that the similarity of
several may be compared at one time
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INDJOB - "individual job descriptions"; computes a task or
duty job description with explanatory background
information, on selected men who stand out as iso-
lated workers, or who may be representative of the
typical member of a cluster

DIAGRM - "diagram clustering"; prints a tree-structured
flow-chart of the automatic mathematical cluster-
ing process for one job hierarchy as originally
computed by OVLGRP

Summarizing programs

"group summaries"; prints a task summary of several
clusters displaying theiv job deccriptiins on one
page to aid visual analysis

GRPSUM

“group difference"; prints the detail task differ-
ences between job descriptions to highlight dis-
similarity

GRPDIF

GRPMBR

"group membership"; [ -ints a detail report on sig-
nificant hierarchy values which caused clusters to
unite at each stage of the clustering process of
OVLGRP

PRITSK - "orimary tasks"; prints the performance percentages
from scveral job descriotion groups at a time, re-
porting the top 'n' tasks on one page to aid visual -
group comparisons

Report and print utilities

PRTDIC - "print dictionary"; prints a listing of nomenclature
describing and defining each background variable

PRTVAR "print variable values"; prints actual data values
for selected background variables for each individ-

ual in a study

REPORT

"report editing"; extracts, edits, and reprints
reports saved on a master depository file

TITLES

"task titles"; prints a listing of nomenclature
describing and defining each duty and task in a
study

GRPVAR

"print group variables"; similar to PRTVAR but
prints history data for cases in selected hierarch-
ical groups ' '
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Statistical calculation programs

VARSUM -~ "variable summary"; prints frequency counts, means,
and standard deviations on selected background var-
iables for several groups at a time

ASFACT - "analysis of secondary factors"; reports statistical
data on secondary factor resmoncs< data for several
groups at a time

STPREG - "stepwise regression"; performs stepwise multiple
linear regression on up to 35 background and task
responses, with multiple recycle capabilitv and
forcing/deleting of any variables

An expansion and statement of purpose of each program is given as
follows:

ADDJOB - merges a job description onto a history file as an average
man

Any job description represents the average work of the ccm-
posite members of a cluster (whether a SPECIAL, GROUP, or
INDIVIDUAL). The maximum liwits for mathematically cluster-
ing is 2000 men at a time. If large studies have a greater
population, then it may be partitioned into subsamples within
the limits of program OVLGRP. One or more subsamples are then
clustered and a number of representative job descriptions com-
puted by JOBDEC. Prog: .a ADDJOB is then used to merge these
job descriptions onto an unclustered master history file,
where each new cluster will represent a single (but composite)
individual. The augmented HDF may then be processed by OVLGRP
and the whole cycle repeated until only 2000 (or fewer) in-
dividuals and composite remain, these being with the CODAP
limits. The program(s) supply the task data but the analyst
must supply the adjusted background data which represents the
average biography of the composite. This may make the program
difficult to use, and program EXTRCT was devised as a substitute.

ASFACT - analysis of secondary factors

Secondary factors are s.ubjective responses to such guzstions
as "do you feel you have (not enough, just right, too much)
training on this job?" The terminology "secondacy" is to
distinguish the data frcm primary evaluations which are more
objective such as "how many hours per week do you spend per-
forming this task?" The secondary factor data usually is
collected on the questionnaire booklets on the same lines as
the task response data; several different factor questions may
be answered for each task. These are collected and processed,
a single factor at a time by program INSFAC which' prepares the
data into a format required by ASFACT. Program ASFACT selects
data from this intermediary file, on up to 14 job descriptions
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at a time, and reports the frequency distributions of the
factor answers, together with means, totals, and standard
deviations, columnwise so that all 14 groups may be compared
visually on the same page.

DIAGRM - diagram the job hierarchy

The program produces a tree-structured flowchart of how the
clusters formed in the overlap/group process (OVLGRP program).
This facilitates visual determination of major job types, sub-
clusters, and jobs in the hierarchy. The diagram 1s connected
by vertical bars and horizontal lines, and is printed in multi-
page columns which may then be joined edgewise. One matrix

is produced automatically by OVLGRP using standard starting
points. At any subsequent time, the analyst may vary the
requisite beginning percentages and minimum membership per
starter groups, and produce additional diagrams with more
branches (greater detail) or fewer branches {(more compact
groups which may represent job types of more major promortion).

EXTRCT - subdivide or merge cases to form new populat.on

The program extracts cases from one or more HDF (max of 10
1D or HMK per run) and merges these into a new HDF. The
sclection of cases may be on an inclusive or exclusive basis.
Output will be in case ID order, provided the original input
HDF were in case ID order. All original data in the selected
cases 1s retained cn cutput unless the number of computed
variables does not agree between HDF. Among the selection
options are: by case sequence number or range; by GRP created
by JOBDEC (all cases in that specific hierarchy are selected);
by SPC or COB job description; or by time or task hierarchy
ranges created by OVLCGRP. Use of Job Description selections
requires a corresponding JD¥ for each HDF involved. EXTRCT
may be used to "purge'" an HDF of unwanted cases. Duplicate
casces, cven between HDF, are automatically deleted (only the
first being retained).

GRPMBR - mcenbership at each hierarchical clustering stage

This report identifies which casexz (individuals) merged at
cach mathematical clustering stage in DVLGRP, and supportis

the DIAGRI,.,  Information also includes the significant values
necessarily being abbreviated on the cluster flowchart. Each
print linece represents one 'stage' in the reduction of an over-
lap matrix and identifies the two combining members (or pre-
viously formed composites) and the newly formed averaye group,
together with resulting similarity values.

GRPDIF - highlight differences between job descriptions
The program prints the difference between any two selected job

descriptions in % of performing each task and number of members
performing cach task. Various sort sequences are available,
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the usual being a sort on largest positive task difference to
largest negative difference. This permits better inspection
of small differences between the two groups which may be over-
looked if only separate listings are used. The differences
may be computed on either percent of members performing, or
average percent of time spent performing.

- GRPSUM - summarize groups by tasks and duties

Either & task summary or a duty summary may be reported, the
data being either the % of members performing or the average
$ of time spent. Several groups of any type may by summar-
ized onn a page, to facilitate comparisons. On the task re-
port, each task is identified together with the group per-
centages; a duty report prints the percentages on the pre-
defined cateqgories selected by the analyst at study geriesis;
therye may be up to 26 duties, each a collection of tasks
which the analyst feels are similar in work corte: , such

as Planning, Supervision, Maintenance, etc. Hence "duty"

is in itself a summary.

GRPVAR - print variable data for selected job description groups

This program is similar to PRTVAR, but background data is
printed only for those cases which comprise any type of job
description - that is, a GRP or SPC or COB or IND. Groups
are specified by RRC (produced by JOBDEC and/or INDJUB).
There must be a JDF containing the requisite description to
identify which cases make up the job description group.
Output order will be by original case input sequence except
as an option for GRP selections, the output order may be by
the hierarchies created by OVLGRP; (requires an HMK rather
than HDF for this last option.) Any background variables
may be printed, as selected by the analyst. Print format
across the page is specified by FORTRAN type format punching.

INDJOB - piints an individual job description

Each questionnaire booklet may be considered a complete job
description for the answering individual. Program INDJOB
prints this description in the same format as other descrip-
tions, and in addition, relevant biographical data is prlnted
with decoding of background data values into English equiv-
alents Such reports are used to inspect selected cases for
p0351ble cause-effect relationships such as for men who be-
come "isolates" in the clustering process - that is, they do
not merge into a group until very late because of low sim-
ilarity. This could be caused by bad data, or a new job
type, or work foreign to the general study group. The program
also permits various procedures for sclecting typical in-
dividuals of a job description group from staged clusters

for inspection.
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INPSTD - organizes "new" data into initial CODAP form
w ) e
This program builds the master history data file which becomes
input t. most other programs in *he system. The program acts
as a general input data supervisor, organizer, editor, and con-
verter, using raw input. The analyst must supply considerable
control information, including all the background titles, the
duty and task definitions, the task titles, variable value de-
code 'itles, and so forth. While this pregram formats the entire
i ‘ring into CODAP reguired form, it cannot supply missing
‘orrect inaccurate data. The output is the studv's HDF,
ry data file.

INSFAC _.cpare raw data for secondary factor analysis

The program is similar in purpose to INPSTD, operating on raw
input from the guestionnaires, but formats the data on secondary
factors into a form required by ASFACT for further analysis of
seccondary factors. Editing includes checking for : oper con-
trol values «ud case identifications, checking for valid response
ratings, deleting cases with zero responses, sequence checkinjy,
and matching to case order of the original HDF. The output file
is termed the study FDF, or factor data file.

JOBDEC - build job descriptions

Either SPC (special) and/or GRP (ogroup) or COB (combination)
descriptions are computed by this program. Specials are based /
on commonality of background data, while groups are selected
from the staging of the job hierarchy computed by OVLGRP. As
each description is built, it is saved on the JDF (job des-
cription file) which becomes input to many other programs which
require cluster designation. Each report furnishes percentaqge
values on (1) % of members performing each task; (2) % of time
spent per task “; performing members: (3) average % time spent
by all member. 1 the group per task; and (4) cumulative %

time together w.in a count of the number of tasks comprising
the cumulative. Print data is sorted on any selection of
columns 1, 2, or 3 above, or in original input task order.
Information about why the cluster was selected is also printed.

OVLGRP - overlap personnel and group into a job hierarchy

This program is an automatic multiple-step calculation of the
overlap (similarity) between all individuals in a study, fol-
lowed by automatic clustering into a job hierarchy (highest
overlap, singular population - to smallest overlap, maximum
composite population). The calculation process is explained
in detail clse where in this manual. The program requires the
largest expenditure of computer time of all CODAP applications.
Operation is normally self contained on disk, however, one mag-
netic tape may be specified on large populaticns to preserve

- the overlap matrix if a segmented run is specified. Either a S

TIME or TASK process may be used, maximizing or minimizing

similarity. TIME maximizing is almost always used for job
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analysis, but the process has been applied to other classi-

) fication data. The program is controlled by a root segment
which acts as a calculation supervisor, and successively

calls subsuper-isors and computational overlays, a total of
eleven subrout-n~s. Main functions include: disk formating;
overlap matrix . neration; clustering; group sequencing; cre-
ation ¢f a new HMK (history file with time or task data hier-
archy added); a group membership report; and finally printing
of a basic cluster diagram using nominal standards for select-
ing tne starter groups to be flowcharted.

OVLJIDF - ~verlap of job descriptions

This program computes the overlap (similarity) of up to 100
job uescriptions of any type which were created by JOBDEC.
The simlarity is the standard type of TIME selection, using
column 3 of the description - the average % c¢f all members
in the groups. The printout is-'a 12 x n mat.ix with column/
row hcadings of the group identifiers. This permits a com-
parison of the similarity of work deccribed by each group.

PRITSK - report primary tasks

For selected groups of any type, the program acquires the
corresponding job descriptions for a JDF (all groups in same
study) and selects the top "n" tasks from each; an alternate
selection method is to select all tasks from each group that’

- are larger than a specified input percentage. Then a 1l4
group columnwise report is printed, giving the task and the
percentages of each group for that task. If any member of a
selected group performs a primary task in his group, then
percentages are printed for that task for all groups whether
the task was primary for every group or not. This permits
visuil comparison of what is primary by groups.

PRTDIC - print dictionary of background variable titles

A listi:~ is printed of all background variable titles, in
ascending numerical order. These titles describe and define
the biographical data on the HDF and the report serves as a
reference document.

PRTVAP - print ‘variable values

The analyst selects background variables whose data values
for each case on an HDF are to be printed columnwise across

a page. The anlyst must also supply column headings, usually
as abbreviations of the variable titles, and he must specify
a print format. The report is used to inspect actual data
gathered in the study, but its greatest usage is when the
cases are sorted to hierarchy sequence (which was generated
by OVLGRP). The branch DIAGRM or group membership specifies
the group sequence for each cluster in the hierarchy as a
range of numbers; on the PRTVAR report in this sequence, all

ERIC - 56




DOD-1125.6-M-1I1
. 46

members of a given stage (group) are printed adjacently so
that their actual data values are easily inspected for con-
tinuity or dissimilarity.

REPORT - extracts, edits, and reprints saved reports

This program's major function is to process an RDF (report
depository file) on which many printed repor’s have been
saved. The purpose of the file 1is to save a report once
calculated so that excess computer time is not spent re-
generating it every time a copy is needed. Using input
"report roguest cards", the analyst selects and sorts spe-
cific rep~rts he wants published; these are extracted from
the princ.val depository, edited if necessary (reduction

of total pages) sorted, printed, and/or recorded on a new
depository which may then be printed many times to get
multiple copies. The new depository will have a table of
contents (TOC) and eX on 1t as the first and last report
pages. Also, the : .yst may insert "text" for explanation
anywhere in the strcam, each text report appearing to be a
computer generated -report.

STPREG - stepwise multiple linear regression

‘The analyst specifies from two to 35 variables or tasks, one
of which is dependent (criterion) and the others independent
(predicters). The program dathers observations (data points)
for each variable or task from the HDF (history dile) and
comniences a stepwise regression calculation. Each variable
is c¢ntered into the regression, one at a time, the current
selection being that variable which reduces the sum of the
squarecs of the deviations the most. Certain data standards
are required, such as all numeric data, means greater than
.01, standard deviations greater than .00l1, and a minimum
percentage of data points per variable (controlled externally).
The program will recycle to allow another variable to be
named dependent, or to permit forcing or deletion of any num-
ber of variables.

TITLES - print duty and task titles

The program prints a double column report of all duty and task
titles which are alphabetically recorded on a history file,

in alphabetical task order within duties. This serves as a
refercnce list, giving the nomenclature which describes and
defines each task response.

VARGEN - generate new variable values from weighted task data

The program generates new Cxxx variables for each case on an
HDF, by combinations of weighted task respoase data. Five
different formulas are programmed for user selection. The
- new variable data is added to cach case and the whole history
file copiced onto a new IIDF. The analyst must supply a vector
of weights (one weight value for cach task) and a scale factor
[ﬂ{U:« for the formula chosen. VARGEN is used to create adjusted
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data from old data when further analysis is desired on the
combined effect of task responses.

VARSUM - print statistics on selected background variables

A report is printed on the distribution of background data
for all cases in a study, or for all members which belong
to selected job description groups. Several groups may be
selected for one computer run, and printed on the same page
for visual comparison of background statistics. The printed
data includes frequency counts, means, and standard devia-
tions, and suktotals and number of missing points. Coded
values may be converted before printing into English equiv-
alencs for better visual enhancement of the output. The
variables selected may be counted as exact matches, or ex-
act ranges, or in computer generated intervals.

VSETUP - volume setup

The program is executed early in a study, and prepares two
data sets for receiving subsequent CODAP files; these are
the JDF and RDF. The files are initialized with CODAP
passwords, and cataloged in the r chine system.




DISTRIBUTION LIST

Navy

4

_ATTN:

Dr. Marshall J. Farr, Director

Personnel and Training Research Programs

Office of Naval Research (Code 458)
Arliagton, VA 22217

ONR Branch Office

495 Summer Street
Boston, MA 02210
ATTN: Dr. James Lester

ONR Branch Office

1030 East Green Street
Pasadena, CA 91101
ATIN:. Dr. Eugene Gloye

ONR Branch Cffice

536 South Clark Street
Chicago, IL 60605

Dr. Charles E. Davis

Dr. M.A. Bertin, Scientific Director
Office of Naval Research

Scientific Liaison Group/Tokys
American Embassy
APO San Francisce 96593
Office of Naval Research
Code 200

Arlington, VA 22217
Director

Naval Research Laboratory
Code 2627

Washington, DC 20390

Technical Director

Nevy Personnel Research and
Development Center

San Diego, CA 92152

Assistant Deputy Chief of Naval
Personnel for Retention Analysis
and Coordination (Pers 12)

Room 2403, Arlington Annex

Washington, DC 20370

59

1CDR Charles J, Theisen, Jr.,
MSC, USN

4024

Naval Air Development Center

Wwarminster, PA 18974

Dr. Lee Miller

Naval Air Systems Couimand
ATR-413E
Washington, DC 20361
Commanding Officer

U.S. Naval Amphibious School
Coronado, CA 92155

Chairman

Behaviaral Science Department

Naval Command & Management Divisicn
U.S. Naval Academy -
Annapolis, MD 21402

Chief of Naval Education & Training
Naval Air Station

Pensacola, FL 32508

ATIN: CAPT Bruce Stoune, USN

Mr. Arnold I. Rubinstein

Human Resources Program Manager
Naval Material Command (0344)
Room 1044, Crystal Plaza #5
Washington, DC 20369

Dr. Jack R. Borsting

U.S. Naval Postgraduate School
Department of Operations Research
Monterey, CA 93940

Director, Navy Occupational Task
Analysis Program (NOTAP)

Navy Pergsonnel Program Support
Activity

Building 1304, Bolling AFB

Washington, DC - 20336



-2-

Office of Civilian Manpower Management
Code 64

Washington, DC 20390

ATTN: Dr. Richard J. Nichaus

Chief of Naval Recgerve
Code 3055
New Orleans, LA 70146

Chief of Naval Operations
oP-987P7

Washington, DC 20350
ATTN: CAPT H.J.M. Connery

Superintendent

Naval Postgraduate School
Monterey, CA 93940

ATTN: Library (Code 2124)

Mr. George N. Grainme
Naval Sea Systems Command
SEA 047C12

Washington, DC 20362

Chief of Naval Technical Training
Naval Air Station Memghis (75)
Millington, TN 38054

ATTN: Dr. Norman J. Kerr

Principal Civilian Advisor

for Education and Training
Naval Training Command, Code OOA
Pensacola, FL 32508
ATTN: Dr. William L. Maloy

Director

Training Analysis & Evaluation Group
Code N-00t

Department of the Navy

Orlando, FL 32813

ATTN: Dr. Alfred F. Smode

Chief of Naval Education and
Training Support (OlA)
Pensacola, FL 32509

Navy Personnel Research
and Developmnent Center

Code Ol

San Diego, CA 92152

60

S Navy Personnel Research
and Development Center
Code 02
San Diego, CA 92152
ATTN: A.A. Sjoholm

2 Navy Personenl Research
and Development Center
Code 306
Sen Diego, CA 92152
ATTN: Dr. J.H. Steinemann

2 Navy Personnel Research
and Development Center
Code 309
San Diego, CA 92152
ATTN: Mr. R.P. Thorpe

1 Navy Personnel Research
and Development Center
San Diego, CA 92152
ATIN: Library

Army

1 Technical Director
U.S. Army Research Institute for the
Behavioral and Social Sciences
1300 Wilson Boulevard
Arlington, VA 22209

1 Armed Forces Staff College
Norfolk, VA 23511
ATTN: Library

1 Commandant
U.S. Army Infantry School
Fort Benning, GA 31905
ATTN: ATSH-DET

1 Deputy Commander
U.S. Army Institute of Administration
Fort Benjamin Harrison, IN 46216
ATTN; EA .

1 Dr. Stanley L. Cohen
U.S. Army Research Institute for

the Behavioral and Social Sciences
1300 Wilson Boulevard
Lrlington, VA 22209



-3

1 Dr. Ralph Dusek 1 AFHRL/PED
U.S. Army Research Institute for the Stop #63
Behavioral and Social Sciences Lackland AFB, TX 78236
1300 Wilson Boulevard
Arlington, VA 22209 Marine Corps
1 HKQ USAREUR & 7th Army 23 Commandant of the Marine Corps (Code R
ODCSOrS Headquarters, United States Marine
USAREUR Directer of GED Corps
APO New Ycrk 09403 Washington, DC 20380
1 ARI Field Unit - Leavenworth " Coast Guard
Post Office Box 3122
Fort Leavenworth, KS 66027 1 Mr. Joseph J. Cowan, Chief
Psychological Recearch Branch
1 Dr. Milton S. Katz, Chief (G-P-1/62)
Individual Training & Performance U.S. Coast Guard Headquarters
Evaluation Washington, DC 20590
U.S. Army Research Institute for the
Behavioral and Social Sciences Other DOD
1300 Wilson Boulevard
Arlington, VA 22209 : "1 Military Assistant for Human
Resources
Air Force Office of the Secretary of Defense
Room 3D129, Pentagon
1 Research Branch Washington, DC 20301
AT /DP:YAR
Randolph AFB, TXK 78143 12 Defense Documentation Center
Camerun Station, Building 5
1 pr. G.A. Eckstrand (AFHRL/AST) . “lexandria, VA 22314
Wright-Patterson AFB ATIN: TIC
Ohic 45433

Other Government

1 AFIRL/DOJN

Stop #63 1 Dr. Lorraine D. Eyde
Lackland AFB, TX 78236 Personnel Research and Development
Center
1 Dr. Martin Rockway (AFHRL/TT) U.S. Civil Service Commission
Lowry AFB 1900 E Street, N.W.
Colorado 80230 Washington, DC 20415
1 pr. Alfred R, Fregly 1 Dr. William Gorham, Director
AFOSR /KL Personnel Research and Development
1400 Wilscn Boulevard Center
Arlington, VA 22209 U.S. Civil Service Commission
1900 E Street, N.W.
1 Dr. Sylvia R. Mayer (MCIT) Washington, DC 20415

Headquarters Electronic Systems Division
1G Hanscom Field
Bedford, MA 01730

61




1

U.S. Civil Service Commission
Federal Office Building

Chicago Regional Staff Division
Regional Psychologist

230 South Dearborn Strect
Chicago, IL 60604

ATTN: C.S. Winiewicz

Miscellanecous

1

Dr. Gerald V. bBarrett
University of Akron
Department of Psychology
Akron, OH 44325

Dr. Bernard M. Bass
University of Rochester
Graduate School of Management
Rochester, NY 14627

Dr. A. Charnes

BEB 512

University of Texas
Austin, TX 78712

Dr. Rene' V. Dawis
University of Minnesota
Department of Psychology
Minneapolis, M 55455

Dr. Robert Dubin

University of California

¢raduate School of Administration
Irvine, CA 92664

Dr. Marvin D. Dunnette
University of Minnesota
Department of Peychology
Micneapolis, MN 55455

ERIC

Processing and Reference Facility
4833 Rugby Avenue

Bethesda, MD 20014

Dr. Edwin A, Fleishman

Visiting Professor

University of California
Graduate School of Administration
Irvine, CA 92664

62

Dr. M.D. Havron

Human Sciences Research, Inc.
7710 01d Spring Houce Road
West Gate Industrial Park
McLean, VA 22101

HumRRO Central Division

400 Plaza Building

Pace Boulevard at Fairfield Drive
Pensacola, FL 32505

HumRRO/Western Divisior
27857 Berwick Drive
Carmel, CA 93921

ATTN: Library

HumRRO Central Division/Columbus
Office

Suite 23, 2601 Cross Country Drive

Columbus, GA 31906

HumRRO/ Western Division
27857 Berwick Drive
Carmel, CA 93921

ATTN: Dr. Robert Vineberg

Dr. lawrence B. Johnson

Lawrence Johnson & Associates, Inc.
2001 S Street, N.W., Suite 502
Washington, DC 20009

Dr. Ernest J. McCormick
Purdue University

Department of Psychological Sciences
Lafayette, IN 47907

Dr. Lyman W, Porter, Dean
University of California

Graduate School of Administratipen
Trvine, CA 92650

Dr. Joseph W. Rigney

University of Southern Ccalifornia
Behavioral Technology Laboratories
3717 South Grand

Los Angeles, CA 90007

Dr. George E. Rowland
Rowland end Company, Inc.
P.0. Pox 61

Baddomfield, NJ 08033



-

1 Dr. Benjamin Schneider
University of Maryland
Departmant of Psychology
College Park, MD 20742

1 Dr. Arthur I. Siegel
Applied Psychological Services
404 East Lancaster Avenue
Wayne, PA 19087

1 Mr. George Wheaton
American Institutes for Research
3301 New Mexico Avenue, N.W.
Washington, DC 20016




