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1. INTRCDUCTION

1.1 Overview

This report presents the results of the second year's effort in a research
program directed towards improving the maintenance capability in U.S. mili-
tary maintenance systems. The intent of the program was to explore those
organizational factors, emphasizing incentive structures that influenced
maintenance effectiveness and efficiency, which might be responsible for
the high costs of the military maintenance operations. The technical
approach combined both descriptive and analytical methodologies. In the
first year of study the focus was on a comparative examination of U.S.
military and civilian groups performing maintenarce on equivalent and
representative light helicopter systems. The research goal of the first
year's effort was to utilize the obtained data to generate recommendations
for improving the effectiveness and efficiency of aviation maintenance
through adding additional incentives ov reducing existing disincentives.
The research goal for the second year was to select one or more of the
first year's recommendations that was feasible to test within the confines
of contract activity, convert the recommendation(s) into a testable hypoth-
esis and, perform a demonstration study using an intervention strategy on a
operational U.S. Army aviation installation.

1.2 Background

1.2.1 Problem Statement. The role of the Department of Defense is to

provide for the national security of the United States. The activities
and costs required to naintain the national security have changed dramati-
cally since the days when only a relatively small military force existed
and very little equipment was available in the military inventory. For
example, in the 1930's, the top speed of the nearly 1000 daircraft in the
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Army Air Corps' inventory was about 200 miles per hour. A relaxed attitude
prevailed among defense planners, and it was generally assumed that a year
or two would be available to the Uniced States to mobilize both people and
industry to meet any hostile challenge.

Drastic changes, however, have occurred within the world situation over

the intervening decades. A great many more people are now involved in tre
defense of the Nation and in the maintenance of an all-services inventory
of thousands of aircraft, missiles, and other systems. At the same time,
the aquantity and sophistication of military weapons of other nations has
also increased, and the United Staiws i5 no longer jsolated from direct or
surprise attack. In the environment of today's world, the time avariabie
for mobilization of military forcas has been reduced from years and months
to perhaps as littie as a few hours. As we cannot delay mebilization until
after hostilities have begun, it is necessary for military forces to main-
tain a constant state of readiness and to be capable of responding rapidly
to any situation. The multitude of situations into which the military can
be calied, coupled with the mix of weapons and hadware required to counter
those situations, makes the success of any modern day military mission
daopendent on the continued readiness of military people and equipment.
Military equipment readiness is thus a fundamental element in the defense
of the Nation. The role of maintenance forces within the Department of
Defense, accordingly is to sust2in equipment in a state of operational
readiness, consistent with the demands of the operating forces, and to do
this at the lowest possible costs.

1.2.2 Costs of Maintenance, Maintenance costs have soared in recent years.

Recent studies (Smith et al., 1970; Turke, 1977) estimate the costs of
maintenance to be from 20 to 30 percent of the DoD budget. Unfortunately
these c¢ost figures only portray the overall costs of maintenance. Current-
1y, there is no system in the military services which accurately computes
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separate costs of support systems and subsystems. A general Accounting
Office audit report (1971) revealed the cost accounting practices varied

sO widely among the services and within services that no meaningful com-
parisons of activities performing similar work could be made. The apparent
reason for this is that there is no single appropriations agency that
totally finances maintenance functions. Funds for maintenance come from
such agencies as military personnel, operations and maintenance, procure-
ment, and military construction. Many "within house" funds such as man-
power, supply, transportations and so forth ultimately end up being used
for maintenance. Nevertheless, a low estimate places the cost of depct

and unit level weapon system and equipment maintenance at $18 to $20 billion
with approximately $6.5 billion of that going to depot. The problem with
specitying the cost of maintenance below the depot levei is that manpower
and other resources utilized for maintenance at the unii igvei are alsn
utilized for other tasks associated with other military duties. On the one
hand, high levels of funding appears necessary in order to sustain a high
quality of maintenance and in turn, a high level of equipment readiness.

On the other hand, naintenance costs must be controlled to free funds for
the modernization of defense capabilities. New, complzx, technological
weapon systems generate added costs associated with persconnel selection,
placement, and training. Other cost factors associated with complexity

are the high cost of parts and the increased maintenance man-hours required
to maintain equipment readiness. It is usual to expect that the mainten-
ance costs of a weapon system in many cases exceed those of acquiring the
system initially. The acquisition cost, although given more publicity, is
often not the major cost of a system. The cost of the long term commitment
cannot be accurately known at the outset. It thus becomes essential to
devise procedures for controlling costs cver the equipment's entire life
cycle., As the costs of maintenance have grown in both magnitude and im-
portance, the need for control has been specifical’y recognized. This has
resulted in the placement of the Office of Maintenince Policy under the
directorship of the Deputy Assistant Secretary of Lefense (Turce, 1977).
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1.2.3 Improving Maintenance Effectiveness. There are a number of

active ongoing programs to improve maintenance management. These programs
are generally designed to increase readiness and decrease costs by using
logistics support planning designed to control downstream maintenance
workloads and costs.

When a new weapon system enters initial production 80% or more of its
future maintenance requirements have been set as a consequence of design.
Potential maintenance can be reduced if the equipment is designed to

ensure high reliability and maintainability. Logistics support planning

is & promising long term soiution to reducing maintenance costs. However,
logistic support planning does not solve the immediate problems of military
maintenance operations. The DoD currently has a large inventory of equip-
ment varying in age, type, technology and degree of complexity. What is
needed is a methed for improving effectiveness and efficiency in the

current operational environment.

In addition to being a large proportion of the miiitary's day-to-day
activities, it is well recognized that current systems of military main-
tenance fall far short of optimum performance. Even where maintenance
is effective, in the sense of keeping equipment operationally ready, it
is inefficient in terws of personnel, material, and time. To many, it
seems that the rapid growth in equipment complexity has outstripped the
ability of the system to prepare and orient maintenance personnel adequately.
As a result, virtually all recent attempts at improving maintenance have
focused on two areas: (1) improving technician skills, primarily through
training, and (2) providing cn-the-job aids, primarily manuals and other
technical devices (King and Duva, 1975). Research and development in these
ireas has emphasizec new types of equipment, and there has been only a
imited effect on maintenance system performance (Bond, 1970).

1-4
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A major reason for the previous lack of payoff in meaintenance research

and development is a relative neglect of important organizational factors.
For instance, Foley (1975) has pointed out that "methods used to select,
train, and promote maintenance personnel in themseives contribute to
inefficient maintenance." Attention to organizational effectiveness,

which includes such factors as maragement policies, incentive structures,
and inter-personnel relations, in addition to training programs and task
design, has caused significant improvement in other organizational contexts
(Zawacki, 1374). Attention to organizational policies and procedures may
be a highly gromising means of improving the cost-effectiveness of military
maintenance.

Improvements in system effectiveness due to organizational modifications
have been previously demonstrated in a large number of cases. For example,
Vroom (1964) and Lawler (1971) provide extensive reviews of the literature
showing that when organizational policies, incentive systems, and work
situations are structured to make reward (both intrinsic and extrinsic)
contingent upon performance, increases in productivity, job attendance

and motivation result. Similarly, Porter and Lawler (1965) reviewed much
of the then current literature regarding the effects of organizational
structure on worker attitudes and performance. Variables such as span of
control, work shop size, and tall or flat organizational structure, were
whoen to be related to productivity, job satisfaction, absenteeism, and
turnover.

In the area of organizational deveiopment, Hitchcock ani Sanders (1974)
found strong relationships between various dimensions of organizational
climate/management practices and the criterion of accidents among munition
workers. Goal setting, as an organizational practice, has also been shown
to improve job performance (Latham and Kinne, 1974). Lawler (1969) found
evidence of increased productivity in 6 out of 10 studies which redesigned

1-5

R - oy el o YT o it ad Ao L e e e T o ate N - ‘




R

- r—aw

jobs to increase intrinsic motivation. Ford (1969) reported a 27% reduc-
tion in turnover through such efforts; and Bowers (1973), studying 23
civilian organizations, demonstrated the effectiveness of organizational

development in improving decision making performance. The research evidence,

then, overwhelmingly supports the contention that organizational policies
and practices have direct and significant effects on personnel performance
and organizational effectiveness.

1.3 Objectives

The principal objective of this study was to identify organizational
policies, practices and procedures that act as incentives and/or disincen-
tives for providing cost-effective maintenance in the military. We have
taken a broad view of incentives and disincentives and included system
characteristics, policies, and procedures which appeared to impact directly
on the work motivation of the maintenance personnel. The focus has been
upon those organizational factors which aftect the work unit personnel and
immediate supervisors who control mainterance on a day-to-day basis. In
this context, we have emphasized that performance can be improved both

by introducing and increasing incentives and by removing and decreasing
disincentives.

Maintenance organizations are complex structures encompassing a multitude
of factors which can potentially affect the overall effectiveness of the
organization. A need existed, therefore, to structure the critical organ-
ization and interpersonal factors in a coherent fashion to facilitate
measurement and analysis. A model was developed for this purpose. An
organization's effectiveness is seen as direct consequence of the behavior
and attitudes of the individual personnel. Organizational processes,
demands, constraints, incentives, philosophies, etc. impact on organiza-
tional effectiveness only as they effect the performance of the individual

1-6
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worker, The central focus of the model 1s, therefore, the primary work
group composed of supervisor and maintenance personnel. The concept of
"focal person" is introduced in the moce!l to dencte an individual person.
Each member of the work group is, in essence, a focal pz2rson.

The model proposed was not intended to be all inclusive, but served to
direct attentien to important variables which required assessmen. to docu-
ment comparisons between military and non-military maintenance systems.
The model is not unique to maintenance organizatinns but is applicable

to most any organization. The specific factors might change and work
importance wmight vary but the basic model is generalizable. I* is this
generalizability that made it attractive for the comparison of military
and non-military organizations. A model specific to military organization
would have made meaningful comparisons with non-military organizations
difficult and tenuous.

The basic model is illustrated in Figure 1-1. The model 15 divided into
three main parts; organizaticnal inputs, work unit, and crganizatioaal
outputs. Organizational inputs to the work greup are seen as being
influended by contextual factors outside the organization. Within the
work group unit the supervisor and co-workers infiuence the focal person.
Organizational inputs are seen as influencing each member of the work
group directiy as well as through interactions. Central to the model is
the importance placed on the work group members' subjectivc perceptions
of the organization and themselves. These perceptions directly impact
organizational outputs. For a more detailed description of the variables
making up the model refer to Drake, Sanders, Crooks, and Weltwan (1977).

The model is closed loop in that information concerning the organizational
outputs are fed back and effect changes in the organizational inputs and
the work unit. The system, itself, is an open system in that it affects,
and is affected by, the outside environment.




VATANHO ey = o, s 8w

ORGANEZAT IOHAL
INPUTS

WORY UNIT

ORGALIT ZAT IONAL
ouTPUTS

f
'
|
|
1
[
1
1
1
{
|
1
1
|
t
]
1
1
1
I
|

HUTEQIATE X (HVIRONNEST

R

o=l PPOCUCTIV]TY}—

xR VPR S

FIGURE 1-1.

- » '
|—¢~ v SUPERY 1 SOR ' [
H 1
3¢ . Y
‘ orn 28 ! 08 ORGANLZAT [ONAL
COMTEXTUAL }! PERSON [ 2= ! . f .
FaCToRs | 22 1% ATTITUDES [=1® CFFECTIVENESS
= < 1
I am
a 4 \l/ E 1
! L._ QPERAT MIAL il [y-WORXERS l : TIURTLRS
\ FACTORS 1 , lLga] PROOUCT IVE
1 3 } | | BEHAVIOR
i : ! .
i t [
1 1 ]
' 1 T :
]
. ' é '
: ! WIRKLQAD 1
[ ~+ DEMAHDS 1
] ) :
1
i ‘ _9_‘_‘ :
] .
' ——-L——————D SUPPLY )
1 ' I ‘
‘ : ‘ '
1 ]
: | :
| . A
1 ] ]

MODEL OF INCENTIVES AND ORGANIZATIONAL EFFECTIVENESS




The program objective can be divided into the following specific
subobjectives:

First Year of Study:

(1) Survey and categorize the critical organizational and
interpersonal factors which control the ability of a
military maintenance system to deliver effective and
efficient maintenance.

(2) Investigate a selected number of military and civilian
groups maintaining an equivalent high technology system

to acquire, by questionnaire and interview, comparative
field data on maintenance organizational goals, structure
and function, support structure, incentives, and
personnel attitudes, as well as the cost effectiveness

of maintenance. |

(3) Organize and analyze the field data so as to permit
(a) direct comparison among U.S. systems, and (b)
identification of the key organizational factors
contributing to good and bad system performance.

e el

(4) Based on the results and conclusions, formulate

guidelines and specific recommendations for the
improvement of maintenance system performance.

Second Year of Study:

. (1) Based on the first year's recommendations perform an
{ experimental study demonstrating the effect of imple-
. menting recommendation in an cperacional military

SE maintenance environment.

1-9
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1.4 Technical Approach: First Year's Program

The approach of the study was to compare U.S. military maintenance
organizations with U.S. civilian maintenance organizatiuns. The purpose
was to identify incentive practices which could be used effectively in
U.S. military units to improve cost efficiencies. The technique used in
this project fo:- ¢ollecting comparative data is that of investigative
reparting and organizational analysis. U.S. civilian and nilitary
maintenance organizations were critically evaluated to isolate factors
which could, by their presence or absence, hinder military maintenance
efficiency. It was anticipated that the analysis of civilian operutions
data would generate hypotheses that may have been overlooked if only
military installations were investigated.

The investigative reporter model involved essentially following inefficient
nractive up through the organization in an effort to discover how those
certain practices originate anu persist. This can be contrasted with most
studies that only use arganizational analysis which are usually content
only to describe the presence of the factor. In essence, the approach

was to "pick up a string and follow it to its end." For example, if it
was discovered that maintenance personnel were called off their jobs
unpredictably to perform other duties such as burial detail, this practice
was traced to its source. Who assigned the men to other duties? Why

were maintenance men selected rather than another less critical classifi-
cation? Can assignments be made more predictablie? Etc.? Such questions
require moving through, and up, the organization from level to level to
uncover ithe rationale (or lack of it) that fosters the inefficient
procedure.
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1.5 Results: First Year's Program

A major finding was the disruptive characteristics of the current sched-
uling procedures., Characteristics such as short lead time, somewhat
unpredictable demands, littie coordination between demand sources, demands
originating from muitiple sources, and conflicts between immediate needs
and 1ong-rahge priorities, all contributed adversely to efficient mein-
tenance practices.

Supervisors found it difficult to administer proper on-the-job training
(0JT). On the one hand, activities other than maintenance appeared to
have priority over maintenance-related activities, resulting in mechanics
being pulled off their maintenance job. Maintenance teams end up shori-
handed, yielding an inadequate amount of time for maintenance and provision
for systematic OJT. On the other hand, many times the mechanics who are
pulled off for other duties are the ones who would be acting as QJT
trainers. Therefore, manpower time scheduling is not the only problem,
it is also skill level scheduling. Through proper scheduling of time

and maintaining a balanced ratio between abilities, perhaps 04T could
become more systemized.

Problems also arise in scheduling activities within a maintenance unit. :
Supervisors indicated that they do not know who nor how many people will ;
be available for any particular day. As a result, estimated times of
task completion are difficult and overtime is required to complete work.
Often, inexperienced mechanics are sert to perform a task, good parts are ]
replaced in problem isolation attempts, and an inordinate amount of time
is spent completing tasks.

Many times military mechanics do not finish the task they begin. This
results in a lack of potential intrinsic motivation offered by task
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closure. 1In addition, there is increased start-up times. Picture the
sequence of activities that take place each time & task is started. The
mechanic prepares for the job by taking his tool box, work orders, and
the appropriate technical manuals to the work site. After displaying the
proper tools, procuring needed parts, and beginning the job, he receives
notice that he is required elsewhere. He must put away the materials and
n0. At this point, Jdepending on the priority of that job, someone will
take over or the originator may restart the task when he returns. If
someone else takes over, he must go through the start-up procedure as
described above, and figure cut what the task originator had accomplished.

There are problems in the transition period bLetween duties. A manpower
user (i.e., personnel race relations training) may require a mechanic¢'s
time for a half day. Many times the mechanic is not seen for the rest

of the day. Reasons for this vary, but informal conversations with
supervisors revealed that individuals end up using the rest of the working
day for personal matters. Untortunately, this behavior affects both the
individual and the entire maintenance unit, because one way or another

the maintenance work must be completed.

The individual within the large nilitary organization suffers from role
conflict. Frustration comes from the individual expecting the mechanic
role to be primary upon arrival to the work station, where in reality it
is second to the role of being a soldier. 1In brief, Army mechanics Tike
the field of helicopter maintenance. They are, in comparison with civilian
rmechanics, generally satisfied with their pay, their social environment,
and even their supervisors. However, they do not think much of their job
as it is defined by the Army. Compared to civilians, they have less pride
in their units, they think that their job has little significanca or task
identity, and that is exercised few of their skills. They feel their
autonomy is low, and that they receive minimal feedback from the job

Cemeny
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itself, Accordingly, they have little motification to perform. They
feel a need for growtn, and in all probability, will seek this growth
outside the military.

1.6 Technical Approach: Second Years Program

The focus of the second year was on one particular organizational variable
identified in the first year. Rather than adding additional incentives
for a demonstration study it was hypothesized that a reduction of existing
disincentives would result in the greatest payoff. The first year's study
and the supporting evidence, as presented below, was the reason for this
decision.

Reduce the Impact of Disruptions on Maintenance Effectiveness and

Efficiency. Interviews with military maintenance personnel revealed
an almost universal belief that maintenance efficiency was being adversely

affected by required non-maintenance duties and activities. These include
such things as guard duty, garden and lawn maintenance, burial duty,
parades, barracks inspection, and other training (CBR, race relations,
etc.). One unit visited had compiled data from a two week period showing
over 50% of the available man hours were lost to non-maintenance activities.
. Although it might be possible tc reduce the amount of duties through the
establishment of MOS classifications to handle some of the routine assign-
ments {e.g., military police to handie all guard duty), it is unlikely that
this would become reality nor is it likely to materially reducz the overall

,
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time requirement for all non-maintenance duties. Nevertheless, every
effort should be made to reduce the total non-maintenance time committments
required of mechanics.

t It seems likely, that without major system disruptions, a procedure could
be developed to reduce che impact of such time committments on the gverall
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efficiency of the units. Currently, it is difficult for maintenance
superviscrs to make Tong term manpower-task allocations because they do
nct know what non-maintenance commitments will have to be filled, and
who will be available. Extra duties or training classes that require

a2 half day effectively preclude any work for the whole day. If it were
possible to schedule training and extra duties more effectively, it
would be possible to reduce the total maintenance time loss.

The data show that military mechanics would like to spend more time doing
maintenance. This indicates that, through better scheduling, any extra
maintenance time would probably be put to constructive use by the mechanics.
Further, with better scheduling, it might be possible for supervisors to
plan systematic on-the-job training, with some assurance of who would be
available on 3 given day. Military mechanics rated 0JT as the most helpful
form of training, yet supervisors complained that it was difficult to
provide OJT because of the instability of their daily work force.

Qur data suggest that the more time that is spent doing maintenance, and
the iess time lost, the lower the NORM, }iORS and manhours per aircraft
figures. This, of course, makes sense. Reducing the impact of disruptions
by reducing the amcunt, and through rescheduling, of disruptions may yield
high payoffs in efficiency and effectiveness.

It was not the purpose of this study to make value judgments concerning

the priority of activities a soldier must perform, rather it was to minimize
the disruptive impact due to the variability of manpower allocation on air-
craft maintenance. The apgroach taken was to investigate experimentally

the affects of implementing & new method for scheduling non-maintenance
activities. A pre-test/post-test paradigm was used where baseiine data

were collected, the new scheduling system was implemented, and system
evaluation data were then collected. The effects of the new scheduling

1-14

T
PN
LAPSA R

Lt e on e




system was evaluated in terms ¢f changes in maintenance capabilities and
Jjob perceptions. The goal of this program was to minimize the disruptive
characteristics of the current non-maintenance activity scheduling on
aviation maintenance while still meeting all manpower demands required
for overall system functioning. The results of the second year's program
are presented in the following secticns of this report.

! The specific approach taken involved performing the following sequencial
tasks:

) (1) Perform a job analysis of a representative U.S. Army
! aviation system.

; (2) Based on the ailocation characteristics formulate
| an optimum scheduling strategy considering the
system constraints.

(3) Ccollect baseline data including objective and
subjective measures from the target population.

: (4) Begin demonstration study by implementing the
.o new scheduling method for non-maintenance activities,

(5) Collect evaluation data to assess the effects of
the intervent*ion.
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2. JOB ANALYSIS: THE HUMAN RESQURCE
2.1 Objectives

The job of the U.S. Army individual is multi-faceted, meaning that he or
she performs many other tasks in addition to the primary military occupa-
tional specialty. Objectives of this portion of the study were to analyze
the overall job of aviation maintenance personnel in order to determine
the types of activities performed in addition to maintenance, the amount
of time spent in each activity, and the current procedure for activity
allocation. The purpcse of obtaining this information was to formulate

a new scheduling approach for performing all activities the soldier
performs while being conducive to efficient performance in both aviation
maintenance and other activities.

2.2 Approach

The approach used here was to select a representative sample population
of aviation maintenance personnal maintaining a cross-section of aviation
equipment complexity and perform a comprehensive activity analysis. A
detailed discussion of the procedures used follows below.

2.2.1 Site Selection. III Corps and Fort Hood stood out as a most
promising Tocation for the manpower survey, the reason being that the

naintenance organizations at this site were all high on the selection
criteria used in our determinction. These criteria were: high opera-

tional readiness rates; high priority given to equipment maintenance;

high overall organization motivation; research oriented; receptive to negw
ideas; and cooperative. W thin the III Corps organizaticgn, the 6un
Cavalry Brigade, the Army's ¢nly air cavalry, appeared particularly
desirable. In one respect, the size of the organization was manageable
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but still representative of tle Aviy. In anotner respect, the 6th Cavalry
is “tself an Army experiment; as such, the unii was experienced 1n being
tested and evaluited. Since the miintenance ne-~sonnel had this experience,
it iicreased the chance that we would obtain normal day-to-day Tunciioning
of tle existiig manpower sched linc procedures, Within the 6th Cavaley
igade, € Troop <f the 4th Scuadron, of the 9tn Cavalry, and ¢ and D
compavies of ihe 3dth Suppori. Gattalion, parislineied in the sirvey.

C Trcup is comirised of faur maror platocns: (i ¥eapons (AH-T4 heli-
coptarel, (2) Peconnaissanze (Ul -IH halicopters), and (3) Servi.e
(maintinance). The maintenance pertirmeq vy .ug platoons is at the
organiational levei with the excepticn of th: service platoon wrizh
serforns intermediary maintenanc:. € a5d T oconpanics pervorm direct
sunport mainicnonce on the Ud-IH and C-27 seticopters, respesti 2ly. In
211 throe unite, only whe wangouss vl the voo sericd 57 and 68 @ gre

studies.
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2.2.2 lguipment Svstem Sciectior. To focus the spzcific comparavive

examination of U.3, miiitary anu u.5., <%vilian maintenance oryani-ations,

.
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Nitiai s3toction was nade of a system waintained Uy boin grouni. he ﬁl N
basic regui.cmenis of candidate sysiuss were tThae wiwy B2 oveed wn %ie f§§§§
same, Or ugaviy T SewmT oo R Lo U Somilitary andg by UL30 oinalicn B
organizativiiz, L{2enlate sysiems wore favorea uver LImpomenis.  If wes %ﬁ'

also desired Lnhai Lie Zomiesa Lo oueed in combat, we vopresentativge of iy
modern mechanisms, hoth clectronically and mechanicasiy. oo 2vs 30w j“"“

dggree a7 aoriticalily in use, s0 as to provide motivition for proper
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this study, circrafi sysiems weie suparior TO others, aaiiuediters wer:
superigr to airpianes, and light hieiicopters had the oot favoradie
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characteristics overall. Based on a surwey oF currently-available 1iai:
NeliCupLe: oy wnz 771 Maded (UG JelFaaaar aspearad to best fiu the

criteria for this study and was >.iI2724 ~3 =0 poga; sy»lom. Toe
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JetRinjer helicopter is & single-crew, 4 tc S-pevson neliconter powered by
an M 1:son turbine engine. 1t weiyiis sbout 3,000 pounds, has a maximum
speec « f 120-14¢ knots, and climbs to 20,000 feet in the civiiian version.
For =1 pucpeses of tha First yezr's study, three main configurations were
used: ‘1) Model OH-58A Kiowa (the Army's version}, (2] Model 204

JetRai gir (the civilian version), (i) Mcdel TH-57A Sea Ranger (the Navy
version!. The Ariiy's version, &se iawa. is shown in Figure 2-1. As

a malti-wurpese aircraic, the Jetfa cer jestured & variety of sussystems;

these "n-lude: (1) airframe, (2) pow2rplant, (3) transmission and drive-
train, (1) flight contrcl, (5) fuel ond eil, (6) electrical, (7) aviumics,
zad (8) aterier and veutilalion. 1n addition, the aircraft can be fitted
with va.iius accesscries for its special-purpose applications., Each
subsystem involves individuai probtisse. of check-out, diagrosis and parts
supply, 2i-1 can be taken as representative of similar systems in the same
category

For the swcond year procram the scope of ecuipment complexity was broadened
to includ: :ther helicypter systems in (ddizion to the JetRanger. The
JetRanger was wail-suited for military and civilian operaticn comparison,
but was n- ¢ (cdequate in making comparisoas within military maintenance
organizatioyn,. 1. wec.auc apparent Lnat the JetRanger was relatively too
simpie to na.ntain as compared to other helicopters in the miiitary
inventory. trough observation of the system we [uund that arouds main-
taining th» JutRanger were hicvher on certain performance measures (i.e.,
Operational Ri:cainess Rites) than groups maintaining other nelicupter
systems., Tric gave the outward appearance inat some maintenance groups
were better thsim other maintenance groups, whereas in reality it was the
complexity oF the aircraft which caused the variance, Therefore, more

complex helicoptar systems ul the UH IH (see Figure 2-2), the Al I (sec
Figure 2-3), and the .47 (see Figure 2-4) were included in the study.
A representative sampie of Army maintenance was thus obtained which was
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FIGURE 2-1.
U.S. ARMY CH-58A (KIOWA)
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FIGURE 2-2.
U.S. ARMY UNM-1H (HULY)
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i FIGURE 2-3.
: U.S. ARMY AH-IG (COBRA)
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more indicative of the overall maintenance performance picture. The more
simplistic maintainability of the JetRanger would have bean likely to
absorb any recordable performance change as the result of implementing a
new manpower scheduling method. By increasing the range of maintenance
difficulty, changes in performance measures relating to the jintervention
would he measurable. The physical characteristics which differentiate
the equipment systems are displayed in Table 2-1.

2.2.3 Activity Analysis. Certain informaticn was required to perform

the job requirements analysis. One category of information sought was an

estimate by maintenance supervisors of the manpower requests they received

and/or administered in addition to aircraft maintenance. Within this

category, the information required included such items as demanding

sources, number of requests, task duration, etc.; in general, those kinds 3
of information indicating the flow of taskings from the originator through ig
to the individual mechanic who performs the task. The second categary

of information desired was a day-by-day account of each maintenance person g

at the wrench-turning level. Within this category, the information o
required included the time spent on aircraft maintenance as opposed Lo :i
the time spent on other soldier activities. The information desired was =

a quantitative account of where maintenance people spent their day and E] i
a description of the sundry activities he or she performs. Based on the i
information needed, two data collection forms were developed: (1) the 4
Task Demands Form (for supervisors), and (2) the Daily Task Diary (for !]
mechanics).

2.2.4 Task Demands Form. This form requiied responses to six items for ‘.
every task received (see Appendix B-1): f]

(1) Demanding Agency of Person - Tasking organization.

(2) Lead Time - The amount of time the supervisor was given to
provide a person to perform the task.
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TABLE 2-1, HELICOPTER SYSTEM COMPARISON

[ OUSP Y TS T S

g
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. MANUFACTURER BELL (MODEL 206) BELL (MODEL 20S) BELL (MODEL 209) BOEING (MODEL 114) g

Dod designation OH-58A UH-1H AHA1G C-47C ;

Pupular name Kigwa Huey Cobre Chinook ;

Number in crew 2 2 2 3 1

Number of passengers 2 n 0 4c ,

Maximum height (ft.) 9.6 14.8 13.6 18,7 i

{

Empty weight (1bs.) 1,561 5,210 5,501 21,735 i

Normal gross weignt + 3,000 9,500 9,500 46,000 §

Maximum speed (MPH) 138 127 219 190 i

i

Hovar cailing ‘n yround offgct [#£5.) | 10,500 13,560 $,500 15,000 i

i

Still-air range (i.} 320 289 389 432 i

3

Mission Observation Transport Attack Heavy Transport i

1
1
]

! i

! : 3

I
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(2) Reason for Request - The function for which the person(s)
are tasked.

(4) Number of People Sent (Names) - How many people are sent

for a particular tasking and who are they.

(5) Total Time Requested to Perform Task - The length of time
required to perform the particular task.

(6) Agency of Person tu Whom This Request is Passed (if any) -

The number of supervisory levels the tasking is passed to
before it reaches the person who will perform the task.

The objectives of this form were to determine the variability betwesn
taskings and within taskings, and ti illustrate the flow patterns of
taskings. Supervisors were instructed on how to fill cut the form and
were asked to complete and drop them into a data collection box (which
was provided) every day for a thirty-day period. This period ranged from
5/1/78 toc 5/31/78.

2.2.5 Daily Task Diary. The daily task diary was developed for direct
man-hour accounting and was accomplished by scldiers maintaining a daily
activity diary (see Appendix A-1). From interviews with several mainte-
nance personnel, a taxonomy of activities was generated to encompass the

most probable jobs a soidier might perform in a normal peacetime operatign.

Where there was a behavior not described, the form has a place to write

a description of that particular activity. These activities, represented
by an acronym, were placed on a 24-hour time scale. Activities and their
operational definitions, as were used in this study, are displayed in
Table 2-2. The form itself was reduced and put onto a 3 x 5 card. This
was done because mechanics tend to mutilate any paperwork they have to
hold cnto, due to the nature of the job. The 3 x 5 card size was
selected because it easily fit into the military work uniform (fatigues)
pockets, and was made of a heavy gauge paper to be more durable than

2-10
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TABLE 2-2. OPERATIONAL DEFINITIONS CF TERMS
USED ON THE DAILY TASK DIARY

JOB CATEGORY

ACTIVITIES PERFORMED

WORK CATEGIRY

Afrcraft Maintananca
Cleaning Work Area

Launching and Recovering Airgraf?
Mission Support

Cther Work Agctivities

Slacktime

Traveltime

Verhicle Mairtenance

Cirect maintendnze on 1ircraft from inspections %o
removal & replacemant of parts.

Cleaning immedfate work irea (e.g., mopping and
poliging).

Preflight-poscflight inspections and securing aircraft,
Supporting the mission of other troops.

Any activity not listed on the form,

Periods of 1nactivity at the work area,

The tine required %0 travel -etween tasks.

4orking at the motar stables.

TRAINING JATESCRY
Classroom Training ror Mainzenance
Classroem Training for Jther

AT for Maintenance

Outdoor Trawning for Maintenance
Zuticor Training for Jther

|
!
|

Fhysics)l Training
S

Training on aircraét ma:ntenance,
Zxample: Rap :I.

fnitral aircraft ma. tenanre trarming for Tech school
gracuatas.,

Kands an training for aircrift ma.ncenance.
Taanple:  Tieid irdining exersisas.

Group exercising.

inuTY CATESSRY
Formation/Palicing/[nspection
iRe:overy Time
i

iSquadron Quty

Troop Duty

0211y troop formations,

The amgunt of time required 33 recover from a tasa'<g
{e.g.. showering after PT}.

Quty querd, driver.

Charge of qarters (C3), (Q Qunner.

Ararns e

jBER50HAL _CATIIORN
]

|Eating

iOff Juty

|
tPersonal A<fairs

iSick Call
L

Includes anly lunchtime,

includes an the hours that a person would narmally pe
working.

Check cashing, haircuts, demestic, atc.

Ouring normal working hours.




regular paper. Mechanics were instructed on how to fill out the forms
and were told to fill out cards every day they worked during the period
of 5/1/78 to 5/31/78. Cards were put into a collection box so designed
that it indicated a valid Department of Defense study. This was done
so that the mechanic would respond honestly to the survey, especially
when indicating activities such as slacktime.

2.3 Results of Survey

2.3.1 Task Demands Form. The overall return rate for the task demands

form was 64%. Figure 2-5 illustrates the differences between units in

response to the survey. Unit number ¢ne gave a good return rate (72%),

unit number three gave a moderate return rate (52%), and unit number

two gave a poor return rate (19%). It is not known whether supervisors

in the lower responding units didn't dccument taskings for a particular

day because there were no taskings, or there were taskings which they

“ailed to report. MWe, therefore, are not sure that the data received for E
a particular unit is a function of actual tasking demands or a function *'
of the return rate. For example: If unit X shows four times the amount -~
of taskings for the firing range as does unit Y, is this because unit X .
goes to the firing range more frequently than Y? Or is it because unit Y
failed to report all of its taskings? Andalyzing the combined units'
tasking data reduces the possibility of extraneous variabies affecting

the data, and yields a gocd overall cauple, achieving the objectives of
the survey. That is, to determine: (1) where the sources of task demands
originate; (2) the different kinds of taskings; and (3) tasking procedures.

2.3.2 Daily Task Diary. The return rate of the daily task diary is not

as critical as the task demands form. A higher or lower return rate
indicates the magnitude of the sample size and thus the strength of the
conclusions that can be drawn; whereas, with the task demands form, a




NUMBER OF TASK DEMAND FORMS REPORTED
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differential low return rate among units may have dubious meaning. The
data obtained from the activity diary is very impressive in terms of the
iarge number of persons responding (see Table 2-3). A total of 132 persons
responded, which accounted for 12,180 man hours. In other words, these
data represent 5,86 man years of work.

One possible caveat of the data is that observinz the manpower requirements
Yor only the month of May is possibly not representative. It may be that
any one 30-day period in the military setting is not enough time to docu-
ment all the activities which may occur. The non-maintenance tasks
pertormed in May are not necessarily the same tasks which will be per-
formed in December. This is due to the fact that many things have annual
requirements, such as training, and can be performed any time within that
time span. Other taskings are seasonal in nature, For instance, life-
guards are called for in the summer months, whereas animal preserve
guards are called for during the hunting season. Therefore, with the
could be different for each different month. Although a large number of
tasks performed by the military mechanic may not be represented here, a
more than sufficient number of cases are presented to evaluate how the

multitude of tasks the military person performs, the wheole array of tasks

current system of human resource scheduling functionally operates.

2.3.3 Survey Data Organization. The results from the survey are

presented in two major sections. The first section is an analysis of
tasking data obtained from the Task Demands Form. This section includes s
the activities and subsequent taskings that occurred during the survey é!
period, along with the sources of manpower demand. Characteristics of )
the current manpower demand are identified through the parameters of ;f
(1) percent of total requests, (2) percent of total peoplie requested, o
(3) percent of total task time requested, and (4) percent of the total

manpower to perform tasks. These characteristics include activities
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TABLE 2-3.
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RETURN RATE FOR THE DAILY TASK DIARY

# of Persons # of Average # # of Cards Return
Respondin Cards of Cards Possible Rate
Unit 9 Per Person
1 37 369 9.97 814 45%
2 43 441 10.26 903 49
3 52 478 9.19 1144 42
Total 132 1288 9.76 2861 4%y
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performed during the survey period, except for aircraft maintenance.
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The purpose of this part of the survey was twofold. On one hand, it was
to determine the taskings levied that required taking manpower away vrom i
maintaining helicopters; on the other hand, it was to assess the flow of

tasking information from the demand origination to the parson(s) who

actuaily perform the task. The second section involves identification

of all the activities a mainten.nce person performs, including both
mainterance and non-maintenance activities. This information was obtained
by mechanics maintaining a daily activity diary. The purpose of this

part of the survey was for a direct man-hour accounting of what mechanics
do on a routine daily schedule.

2.4 Task Demands Analysis

Supervisors, from Platoon Sergeants down to Veam Leaders, were givern 4
Task Demands Form to record all tasking demanas placed on them during the

course of a day for a 30 day period. The information obtained included: R
f1) the tasking source, (2) how much leadtime was given, (3) the purpose *43
of the tasking, (4) the number of persons requestec, and (5) the time -
requirements for each tasking. -

|
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A list of activities was generated from the tasking information obtained

* from the Task Demands Form. These activities represent the taskings -
that were levied during the survey period. For ease of diccussion, the {
activities were grouped into six categories, according to the source '

for classroom training, taskings for job related activities,

|

to which the taskings originated. The categories consist of taskings iii
and taskings i

that originated from different levels of command. Classroom training Ty
activities were those functions that occurred in a classroom atmosphere. Ij

, Job related activites were functions soldiers performed as part of their i“
i overall job, in addition to aircraft maintenance. Requirements for man- ar

power were requested at various times by different levels of command. 4

d 2-16 %
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The Tevels of command using manpower were identified as Troop, Squadron,
Brigade, and III Corps. In most other military command structures, the
Brigade level would be followed by the Division level, but as previously

indicated, the 6th Cavalary Brigade is an Aray experiment and comnunicates

directly with III Corps. The activities and subsequent categorization
are shown in Table 2-4. These activities could possibly be grouped in
various ways, but were grouped in this way to facilitate the particular
needs of the study.

The number of individuals required for non-maintenance activities and
the length of time required to perform the various tasks also are dis-
played in Table 2-4. The numbers underlined in the Table represent tha
rclationship between categories; all other numbers represent the rela-
tionship of activities to each other within a category. Classroom
training involved 5 percent of the individuals sampled and accounted for
12 percent of the total available tasktime. Sixty-seven percent of the
r00ps thal were requesied for non-maintenance activities spent oniy 16
percent of the total available tasktime in performance of activities in
the Job Related category. Job related here refers to those activities
that are part of the soldier's overall jcb, in addition to the aviation
maintenance aspect, that requires actual physical relocation from the
maintenance work area to perform the tasks. It is apparent that many
times the same individual was tasked fc- these kinds of activities more
than once during the course of the month surveyed. The large numbe:r of
people iasked with the relatively small amount of tasktime suggests that
mechanics were going hack and forth across categories of activities.
Activities initiated at Troop level involved 16 percent of the total
avaiiable people, but required 32 percent of the tota, tasktime. As
compared to joh related activities, approximately one-fourth as many
people were involved with twice the tasktime. Activities in the Troop
category invoive mainly those taskings that are commonly referred to as

i
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TABLE 2-4. NON-MAINTENANCE ACTIVITIES REFORTED BY THE TASK DEMANDS FORM

WORE W,

Number of Fercent Total Percent
TASKING CATEGORIES Persons Total Tasxtime (Hrs) Total
Requested People Requested Tasktime

Category: Classroom Training 42 9 232 12
PLL School 3 7 132 83
Water Safety 20 43 10 5
UCMJ 5 12 1 1
DiC 3 7 15 6
Pilot Training 3 7 8 2
Rap I a 19 6 3
Category: Job Related 430 67 318 16
Motor Stables 147 31 144 5
Tool Inventory 33 7 3 1
Supply (hardware) 4 1 32 10
Firing Range 199 47 a0 28
Cleaning Weapons 90 19 35 11
Field Training 7 1 14 4
Category: Troop 131 15 653 32
Duty Guard 6 5 240 37
Troop Duty 8 f 60 Q
Basebali 3 2 3 *
Mail Clerk 2 2 6 1
Prisoner Escort 1 1 5 1
Inprocessor Escort 3 2 18 3
1st Sgt. Details 13 10 52 8
Inspections 16 13 17 3
Stan Rides 17 13 82 13
Load Mess Truck 4 3 2 *
Poiice Firing Range 56 4] 156 24
Parades 2 2 12 2
Category: Squadron 24 3 119 6
Commander's Forum ) 21 -5 z
C3M Details 17 71 98 82
Area Beautification 2 8 16 13
Catogory: @Lé,qd_d_:’. 23 3 594 29
Life Guar 3 13 160 27
Records Audit a 17 2 *
Killeen Airport 2 9 320 54
Brigade Details 14 61 112 19
Category: 1IIIl Corps 45 6 98 5
spt National Guard 47 3 96 98

CIib 3 7 Z 2 »

* less than 1% ,’%
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"detzils." The data indicate that a smaller part of the work force is
spending the entire day away from the maintenance work area. Brigade
level activities had the least amount of taskings, but were second to

the Troop category in the amount of totai tasktime requirements.

This suggests that these kinds of taskings are for extended periods of
time requiring only a few individuals. An example of this is a lifeguard
tasking which may require a person for a period of four months. Put
another way, 15 mandays were lgst to this particuiar activity. Squadron
and III Corps initiated activities each account for only 3 percent of the
total persons requested, and used only 6 percent and 5 percent respec-
tively, of the total ron-maintenance tasktime.

Looking at the categories of non-maintenance activities across all four
assessment parameters, as displayed in Table 2-5, provides an cverall
picture of the current manpower utilization., These parameters, consist-
ing of requests, number of people, tasktime and manhours, are displayed
as percentages. The table is partially redundant to Tahle 2-4 but the
data are shown again to facilitate comparisons. Job related taskings
required 64 percent of the available manpower, only tcok 16 percent of
the non-maintenance tasktime, yet accounted for nearly half of the total
manhours. Troop level taskings used 18 percent of the total available
manpower with 32 percent of the tasktime, but accounted for 30 percent

of the tocal manhours. In comparison Job Related taskings required half
the taskt me as is Troop level taskings but expended over one and a half
times the manhours. There was approximately one manhour of work for ¢ach
person requested for Troop level, whereas for Job Related, there was a
half hour tasktime for each tasking with more people involved and required
one-third more manhours. This indicates that especially for Jub Reiated
activities, mechanics perform one or more of the same tasks more than
once. Maintenance persons are, therefore, required to go back and fortn
across different types of jobs during the course of a day. This resuits
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TABLE 2-5. ANALYSIS OF MANPOWER TASKINGS
i
MARPOWER ASSESSMENT PARAMETERS
-
CATEGORIES OF PERCENT ~ PERCENT  PERCENT  PERCENT
NON-MATHTENANCE TOTAL TOTAL TOTAL TCTAL
ACTIVITIES REQUESTS  PEOPLE TASKTIME  MANHOURS
(N=186) (N=745) (N=2014)  (N=6390)
CLASSROOM TRAINING
TASKINGS 8 6 12 4

@ JOB RELATED
; TASKINGS 32 64 16 49
| TROOP LEVEL
» TASKINGS 31 18 32 30
| SQUADRON LEVEL
| TASKINGS g 3 6 3
X
E BRIGADE LEVEL
| TASKINGS i 3 29 13
: I11 CORPS
: TASKINGS 10 6 5 1 -
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not only in time away from maintenance but also intermittent inter-
ruptions while performing maintenance.

From interviews with the maintenance personnel, we found the taskings of
the Squadren level, specifically sergeant major details, to be highly
disruptive to maintenance. According to the data, these activities
account for only 6 percent of the total tasktime and 3 percent of the
total non-maintenance manhours. The relatively low percentages which
refiect Tow concurrence with interviews may be explained by two factors.
One factor is a caveat of the data explained previously, that is, all

the data (taskings) were not reported. The other factor is that command
sergeant major (CSM) details become absorbed into another activity cate-
gory. In support of this supposition, we found through post data collec-
tion interviews that many details referred to as 1st sergeant details
were actually CSM details. Crom the perception of those filling out the
Task Demands Form, the lst seryeant was the source of the taskings.
Brigade level taskings contributed to ncarly onc-third of the total task-
time while taking only 13 percent of the manhours. The reason for this
is that these kinds of taskirgs usually reguire one person for extended
periods of time rather than several persons being tasked for varied
durations. For instance, an airport attendant (one who provides Post
information to traveling military personnel) is usually detailed for a

30 day period.

The requirements for III Corps taskings vary the most. During one month,
there may be several taskings, and during another month there may be

few or none. During the survey period, 11l Corps and Fort Hood were
supporting a training exercise for the National Guard, which required
manpower to erect tents, and explains why 5 percent of the tasktime was
used.
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Leadtimes for producing an individual or individuals for a non-main-
tenance tasking requests were assessed to determine how much time the
first sergeant had to manage the adjustment of his human resources.

To illustrate leadtime, activities from both the job related activity
category and the Troop activity category were used. Coliectively, these
two categories accounted for 63 percent of the total tasking requests
and contained activities pertinent to the "normal" job of the Army
individual. The range of occurrences for different leadtimes for both
Job related activites and Troop activities are presented in Figure 2-6.
The most frequent leadtimes occurred from two days to one week for both
Jjob related activities and Troop activities. The rest of the Teadtimes
range from an immediate need to needing a person in a week or more with
leadtimes being, more or less, evenly distributed. This indicates that
there is an equal probability that any one of the various leadtimes
could occur. Relatively speaking, there was an exceedingly high propor-

—— —

tion of cases that virtually no Teadtime was given at all. Manpower
demands of this nature where the leadtime is a quasi-random variable and

teawd
& w——

where 20 percent of the time no leadtime is given at all, poses a parti-
cularly difficult management problem. For instance, supervisors were

B el
m——

not able to effectively compensate for the loss of people due to the
current non-maintenance task scheduling system being demand-responsive

b~ g
[P

to unknown peak demands.

The problems incurred with leadtime are exacerbated by the inclusion of

L

tasktime variables. The percentage of occurrences of various tasktimes
of both job related activities and Troop related activities are presented i
in Figure 2-7. Tasktimes in the range of 2 days to 1 week occur most
frequently and corresponds to leadtime. In other words most of the lead-
times are from 2 days to 1 week and most of the tasktimes fall in the
same range. Although the rest of the distribution of tasktimes is not
flat and indicates that for any given leadtime there may be a different
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amount of tasktime. This, of course, adds to the first sergeant’s manage-
ment problem. Now he not only doas not know when his people are going

to be taken for non-maintenance taskings, but he does not know how long
they will be gone. The implications here concerning manpower manage-

ment for efficient and effective maintenance performance are obvious.

A scattergram illustrating the relationship between leadtime and tasktime
is presented in Figure 2-8. The correlation coefficient between lead-
time and tasktime shows no statistical relationship. Although, when the
outliers, extremely disparate data points, were deleted from the corre-
lation, the statistical test yielded a highly significant (.001) rela-
tionship between the two variables. This means that, in the current
system for scheduling non-maintenance activities, the limit for being able
to predict is one day. Unfortunately, most of the characteristics of
tasking reauests fall out of the range of predictability.

Generally, the flow of taskings follows the path from the agency or person
requiring ihe manpower to the agency or person who wiil perform the tasi,
as shown in Figure 2-9. The demanding source can start anywhere from

the maintenance team to III Corps. Explanation of a typical tasking can
best be accompiished by a scenario:

It is the month of April and the Brigade's S2 (operations
officer) realizes that water safety ¢lass must begin now to
have qualified people ready to send for summer 1ifeguard
duty at Belton Lake. He calls down to the aviation
squadron and requests four people to attend classes. The
Squadron operations officer then requests four people from
the Troop lst Sergeant. The 1st Sergeant, depending on
the amount of leadtime, would task his Platoon Sergeants,
during the regular morning meeting, for four peopie. At
this point there are several contingencies. Depending
upon a piatoon's maintenance load or the criticality of
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meeting OR requirements, the men will be taken out
of one or two platoons, or spread cut evenly. The
Platoon Sergeants would then task the team leaders,
who would then select the particular individual for
safety schecol.

There are several variations to this scenario. Many times, the selection
process is based on the "hey you" method, the rotational method, the
volunteer method, sending the non-productive worker, etc. Some taskings
follow an informal sequence through the command sergeant major (CSM)

to the 1st sergeants., Although there is no formal authority structure,
the tasks are carried out because the CSM's boss is also the person who
evaluates the 1st sergeant's boss, who evaluates the 1st sergeant.

Other than the informal organizational lines and the variance at ine
Troop level caused by mission requirements, the tasking flow usually
foliows something similar to the above scenario. The particular organi-
zation structural flow depends on what the training requirements are or
what tasks are to be performed. Training typically goes through the S3
channels, and most other taskings wouid follow the relevant chain of
command.

7.5 Daily Activity Analysis

Troops were given a dajly activity diary to report everything they did
for a period of 30 days. This procedure provided a quantitative account
of the mechanic's time, illustrating the variety of jobs the mechanic

performs, and how much time was spent in the performance of these jobs.
Where the Task Demands Analysis showed the tasking characteristics from

the task source to the Tevel just above execution, the Daily Activity
Analysis illustrates task activity at the execution level. Military
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experts from Operations, the Adjutant General's office, and maintenance

supervisors were queried to develop a list of the activities a soldier might

perform, Four activities categories were generated and are displayed in
Table 2-6. These categories are: (1) work activities; (2) training
activities; (3) military duties, and (4) personal activities. The cate-
gorization and subsequent analysis of Table 2-4 data and Table 2-6 data
differ in that the former was grouped after the list of taskings was
obtained, whereas in the latter table, the activity categories were
identified first and the activities were put into these categories. The
data from the Daily Activity Analysis alsc included task time for MOS-
related maintenance activities, whereas the Task Demands Analysis included
only non-maintenance tasks. The underlined numbers in Table 2-6 represent
the comparison between activity categories, and the numbers within a cate-
gory represent the comparison of each activity to the larger category.
Fifty-three percent of the mechanic's time was spent performing work acti-
vities which include: aircraft maintenance, cleaning of immediate work
area, launch and recovery of aircraft providing support for another unit's
mission, slacklime (defined as waiting to perform work activities at
immediate work environment), travel time (defined as the time invoived in
addition to task duration), and motor poo? activities. Within that category,
the predominant activity was aircraft maintenance, representing 53.92%.
Sixteen percent of the troop's time was spent in training. eleven percent

in the performance of military duties, and nineteen percent in personal
activities.

These data for the four activity categories are displayed in a histogram
(see Figure 2-10) to visually illustrate the relative amount ¢f time spent.
As is shown, work activities account for more time than the three other
categories combined. Breaking work activities into the activity components
(see Figure 2-11) show aircraft maintenance to account for the greatest
percentage of the time within the work activity category, with Other Work




TABLE 2-6. ACTIVITIES REPORTED DURING THE MONTH OF MAY
Amount Percent or | Number Percent
of Time Total Time of of Total
ACTIVITY CATEGORIES Soent (hrs.) Spent Manhours Manhours
Category: MWork Activities 6467 53.01 2155.67 54.00
Aircraft Maintenance 3487.00 53.92 1162.33 54.00
Clean Work Area 92.00 1.42 30.67 1.00
Launch/Recovery 76.00 1.18 25.17 1.00
Mission Support 207 .00 220 69.00 3.00
Other Work Activities 1468.00 22.70 400 33 23,00
Stack Time 823.00 12.73 274.33 73.00
Travel Time 171.50 Z2.65 57.1 3.00
Vehicle Maintenance 142.50 2.2 47.58 2.00
Category: Training 1973.50 16.17 657.83 14.00
Classrcom: Aircraft
Maintenance 174.50 8.84 58.17 9.00
Classroom: Other 316.50 16.04 105.50 16.00
On-the-job-training 892.50 45,24 297.50 45.00
Qutdoor: Aircraft
Maintenance 131.00 6.64 43,67 7.00
Qutdoor: Other 373.50 18.93 124.59 19.00
Physical Conditioning 85.56 4.33 27.60 4.00
Category: Duties 1372.50 11.25 457.50 12.00
Formation/police
call/inspection £08.00 58.87 269,33 59.00
Recovery Time 38.50 2.81 12.83 3.00
Squadron Duties 321,00 23.29 107.00 23.00
Troop Duties 205.00 14.94 68.33 15,00
Category: Personal 2367.00 19.40 789.09 20.00
Eating 1369.00 57.84 456.33 58,00
Off Duty £10.00 25.77 203.33 26,00
Personal Affairs 318.00 13.43 106.00 13.00
Sick Call 70.00 2.96 23.33 3.00
2-30
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Activities accounting for the next most time spent. Other Work Activities
was used as a "catch all" term to provide flexibility in case we overlooked
an activity a soldier/mechanic might perform. There was a special place
designated on the diary to write in any activity not already represented.

A Tist of these Other Work Activities that were reporied are shown in

Table 2-7. Many of the activities shown should have been placed under

one of the existing categories, butthe 1ist is still very informative in
terms of illustrating the various activities the soldier/mecharic performs.

It appears that the number of hours presented for certain tasktimes may

he somewhat biased. One such bias concerns the activity of traveil time.

It turned out that the term "travel time" was apparently not well-under-
stood by the respondents, and it may have been subsumed within other cate-
gories. For instance, the time taken for eating seems rather high, and it
may be that travel time and eating were collapsed rather than being indivi-
dually delineated.

It is not known just how many different activities are represented under
different categories, but cverall the data have good face validity.

Another caveat of the data falls under specific definitions rather than
possibly skewed distributions. For example, "off duty" was defired as

that time a scldier/mechanic was off duty during normal working hours
rather than after duty time. Originally the activity designation was
designed tu show if mecharics were being pulled back during after-duty
hours to perform maintenance or to recover an aircraft. This was
apparently not well conveyed, which yielded inconsistent responses. There-
fore, post hoc analysis was then mace on a reduced but consistent body of

data. Overall the data shows 4,000 man-hours of activity and rapresent nearly

two man-years of work.
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TABLE 2-7. OTHER WORK ACTIVITIES AS LISTED ON THE DAILY TASK DIARY
(in alphabetical order)

Alert

Build cowling rack
Carpentry

Chaplain

Clean gas masks
Clean room

Clean tool box
Clean weapons

DDC class

Escort inprocessor
ETS interview
Field training
Filing papers
Firing range

Gl party

Grass cutting

Load and unload mess truck
Mail orderiy

Mail orderly class
Mission support
Motor stabies
Out-processing
Faint trucks

Parking guard

Preparing for gquard

Rap 11

Records audit

Recovery from physical training
Safety film

Security guard

School to improve GT scores
SCM detail

Softball game

Softball practice

Softball tournamant

Soidier of the month preparation
Standby

Tent detail

Tool box inventory

Tool room custodian
Training holiday

Troop duty

Umpire school

Volleyball

Waiting for parts

Water safety
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2.5 Discussion of Results

2.6.1 Overview. Individuals belonging to a U.S. Army aviation unit perform
many different kinJds of activities. These activities fall under three
general categories. One category involves working and training within a
particular military occupational speciality. Another category involves
training activites for soldier preparation. The last category involves
the performance of activities that support the Post, in which the soldiers
serve as a source of available manpower. The overall job of the soldier
is illustrated in Figure 2-12. An overriding theme concerning how the
Army defines the job description of aviation maintenance personnel,
evidenced by the data, is that mechanics are soldiers who perform main-
tenance. The MCOS trained position of aviation mechanic is only one part
of the overall duties performed. It was found that Tess than ore-third of
the entire work time sampled was spent on aircraft maintenance. The other
two-thirds of the time was spent on activities such as: tasks related to

- mwmmm s o e 3 T S K]
maintenance; tla’inmg, miiitary qQut

€53 and taking care of personnei needs,
Based on the 7.0. and E., the allocation of manpower is adequate to per-
form the required maintenance to sustain high Tevels of readiness, but
there are two main reasons why the allocated amount of personnel is not
adequate in certain operational settings. OQne reason is that due to the
reduced amount of people joining the service, units are seldom manned
according to their allotted alleccation, nor are they manned according to
allotted skill levels (usually slots are filled with Tower skill levels).
Both can cause management problems in that the former problem results in
not encugh people in terms of werkload, and the latter problem results in
not enough quatified personnel to work and administer QJT. The second
reason is that manning allocation is tased on the predicted maintenance
requirements of a given equipment system, and does not usually take into
account all the other activities the manpower is used tor.
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Aside from the contextual variables that affect the system from outside
the organization (i.e., not enough people signing up for military service),
of which we have no control, there are areas within the organization

that magnify the problem. For instance it was found that troops were
interrupted from maintenance activities to perform non-maintenance
activities in an unsystematic manner. In many instances, the first sergeant
was not given adequate leadtime to produce an individual and when the indi-
vidual left for a tasking, the first sergeant did not know how long the
person would be gone. This resulted in people being abruptly taken off an
ongoing maintenance job to perform a physically removed and unrelated job.
Entered into the non-productive time is the maintenance start-up times,
where a mechanic must collect his or her tools and leave, then upon return,
display the tools and proceed with the maintenance task,

2.6.2 The Problem. The problem Ties in scheduling those activities that
disrupt maintenance activity in such a way so as to optimize effective
performance in all tasks. The job analysis revealed that really only a
handful of taskings adversely affected maintenance efficiency. Many of
the taskings were of a group nature and did not disrupt maintenance
activity. just halted it. There is an important distinction to be made
here. The group taskings are usually soldier preparation tasks and play
a large part in the soldiers overall training. Whereas, the taskings that
disrupt maintenance intermittently are of the installation support type,
such as mowing lawns, etc. These taskings usually require only a body
(manpower) rather than a specific individual. Therefore, a method was
needed to schedule individuals for these kinds of taskings which could be
performed by anyone, To address this problem, a basic review of the allo-

cation theories were reviewed in order to find a scheduling model to fit
our needs.
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2.7 Activity Scheduling Theories: A Review

Scheduling algorithms, or commonly referred to as allocation models are
used tc solve problems of two major types: (1) cases where there are a
number of number of activities to be performed and there are alternative
ways of doing them, and (2) cases where resources or facilities are not
available for performing each activity in the most effective way. The
objective is to combine activities and resources in such a way as to
maxiTize overall effectiveness. There are various methodologies used to
deal with these problems and will be discussed separately below.

2.8 Linear Programming Models

These models use ceveral techniques for solving a general class of opti-
mization problems dealing with the interaction of many variables subject
to certain restraining conditions. Some programs strive to maximize gain
while others focus on minimfzing costs. Among these techniques are the
Transportation Technique, the Simplex Technique and the Assignment Problem.

2.8.1 Transporation Technique. Basically the technique starts at ob-

taining a feacible solution, then evaluates alternative possibilities,
and iteratively proceeds toward an optimum solution using simple arith-
metic operations,

2.8.2 Simplex Technique. This technique which involves difficult

mathematical operations which are applicable to problems of optimizing a
Tinear function subject to restrictions which are in the form of linear
irequalities.

2.8.3 Assignment Problem. Given n facilities and n jobs, and given the

effectiveness of each facility for each job, this technique assigns each
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facility to one and only one job in such a manner that the given measure
of effectiveness is uptimized.

2.9 Waiting-Time Models

A waiting-time problem arises when either units requiring service or the
facilities which are available for providing services stand idle. Two
models dealing with this problem are Queuing Theory and a Sequencing Model.

2.9.1 Queuing Theory. Problems of waiting time fall into two different
types depending on their structure. The first type of problem involves
arrivals which are randomly spaced and/or service time of random duration.
This class of problems includes situations requiring either determination
of the optimal number of service facilities or the optimal arrival rate,
or both. A queuing model requires the following information: (1) the
manner in which units arrive and become part of the waiting line, (2) the
number of service units operating on the units requiring service, (3) the
order in which units operating on the units, require service, and (4) the
service provided and its duration. In addition to having knowledge of
these four areas of infermation, the construction of models of waiting time
processes usually involves relatively compiex mathematics, and usually
requires Monte Carlo procedures for a solution. The objective of the
queuing model is to obtain an cptimum balance between the costs associated
with waiting time and idle time.

2.9.2 Sequencing Models. Sequencing models addresses the problem in which
facilities are fixed and arrivals and/or the sequence of servicing the
waiting customers are subject to control. The probliem is to schedule
arrival or sequence the jobs to be done so that the sum of the pertinent
costs is minimized. Scheduling is used here to refer to the the timing of
arrival of units requiring service. Sequencing is used here to refer to
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" the order in which units requiring service are serviced. Relatively

little progress has been made on the sequencing problem because it is
concerned only with minimizing some function of time and research has not
addressed the problem of balancing conflicting objectives. Yet these
problems exist in real world situations. One of the classical problems
addressed by the sequencing model has been the "Traveling Salesman" pro-
blem.

2.10 Selection of a Scheduling Approach

2.10.1 Non-Applicability of Theoretical Models. Just a cursory review
of the existing methods for allocation was sufficient to indicate that
the characteristics of the system described by the job analysis fail to
satisfy the necessary conditions. For instance, to be able to reach an
optimal programming decision, all possible combinations of the operation

must be known and must be able to be considered simultaneousiy (Churchman,
et al, 1957). The data show that for a period ¢f a month, many require-
ments are not known about, at least at the execution level.

In addition, the relationship between the amount of Teadtime, and the
amount of tasktime is clearly non-linear, This violation of linearity
renders the techniques of linear programming models non-acceptable.

Of the four conditions required to use a queuing model, not one of
them were met. There was no systematic knowledge concerning how many
requests for taskings there were at any given time, nor were there day-by-

day predictions of how many people were available to perform those takings.

Also, the order which the requests for taskings was not known. The main-
tenance service provided is known, but the duration of the service for
taskings vary.
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The magnitude of the scheduling problem becomes horrendous when consi-
dering a sequencing model. There were 33 different taskings reported

by the task demands form with three different units performing these
activities. For ease of discussion, an example from Churchman, et al
(1957), is submitted to show the combinatorial problem. Consider a
problem involving the sequencing of 20 jobs on one facility. There can be
20! (2.5x1018) different sequences. A fast electronic computer programming
one sequence per microsecond and working 8 hours a day, 365 days a year,
would take almost a quarter of a million years to find the solution. 1In
addition, the sequencing model only considers the problem of minimizing a
time function and does not take into account a major factor in military
systems concerning conflicting objectives.

Based on the constraints of the system, a new scheduling method would have
to be flexible. Flexible in the sense that it would be able tc adapt to
the demand responsive system which has variable peak demands. Since none
of the theoretical scheduling models could be applied, the system was
re-evaluated in terms of how the existing scheduling method could be used
more effectively. The present system for allocating manpower for non-main-
tenance activities (i.e., details) is based, more or less, on the "hey

you" method. In other words, it is based on a supervisor finding the nearest
and most available person or persons, depending on the particuiar demand
characteristics of tasking. A method that could systematize the present
method to provide a predictable manpower loss for the supervision, but

meet the tasking demands, would be necessary. One approach that fits these
criteria is the work pool method.

2.10.2 The Work Pool Method. The scheduling approach selected for per-
forming non-maintenance detail type activities was the work pool approach.
This involves & team of people selected from all the units involved to
perform many of the disruptive and not unique taskings, allowing the rest
of the personnel in the unit to perform the regular daily maintenance
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without undua interruption. The work pool approach allows the same

mechanic to work the entira day on aircraft maintenance and related
activities, which increases the probability of finishing a task by the

same person who started it. 0J7 should improve as a function of the

training element in task completion and the availability of skilled

personnel as an immediate source of job knowledge. The work pool method
would not reduce all interruptions, only those details that are frequently
tasked that any one person could perform. Therefore, if training requirements
dictate that all personnel must qualify on a weapon system within 24 hours,

maintenance would essentially shut down and all persons would satisfy the
training directive.

Using a team of individuals to perform those kinds of taskings where the
Army uses its available human resources, has the fallowing attributes.
First, a pool of individuals has the flexibility (n give an immediate
response to highly variable demands. The cost ot this flexibility is a
certain amount of idle time by work pool members. This cost, however,
can be minimized by determining the optimal number of pool members. The
mechanics of achieving the optimal number of people would be worked out
during initial work pool system implementation. Secondly, no particular
unit would be adversely affected by giving up people for work pool parti-
cipation. Leadtime for producing an individual or individual would be on
a weekly rotational basis. Supervisors could estimate the loss of one or
two people at the beginning of a week, but would not be bothered to pro-
duce additional people for these kinds of taskir .r the remainder of the
week. Thirdly, the work pool system needs no continual supervision of an
outside consultant, only the guidelines of how the system should operate.

Systematic scheduling of manpower to perform installation support types
of activities has the potential of more effectively performing maintenance

activities by reducing the disruptive impact of interruption with some
additional benefits:
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(1)

(2)

(3)

Supervisors could know how many men are available to perform
maintenance on a given day, enabling them to more efficiently
manage their units,

Task start-up times could be reduced, allowing more time

for actual maintenance during the normal work day.
Satisfaction and motivational aspects of job identify could
increase by allowing job closure.

2-43




. ——— g W

3. INTERVENTION
3.1 Overview

The first year's program was aimed at assessing th: =ffect of certain
organizational variables on maintenance performance. Emphasis was placed
on how current incentives and disincentives operating in the military
maintenance environment promoted or deterred from efficient and effective
maintenance practices. To achieve this aim, we used an integrated
approach composed of system observation, semi-structured interviews,

and diagnostic questicnnaires. This providad a funneling effect for
identifying specific problem areas in order to generate recommendations
and guidelines for system improvement. Based on the data ottained from
this diagnostic approach, an intervention was formulated to demonstrate
how efficiency and effectiveness could be improved in an cperational
setting as a function of changing certain organizational processes.

The intervention was based on an examination of the ongoing relationships
taking piace concerning one specific improvement area identified, namely
activity scheduling. Within an experimental paradigm, organizational
members learned a new scheduiing method as a function of performing it.
The underlying assumption was that successful performance of new, mnre
efficient methods leads to attitude changes and, in turn, will reinforce
the new, more efficient behaviors.

3.2 Approach

The approach involved a before-after type of design, where the imple-
mentation of the new scheduling method was preceded by a pre-test
(baseline measures) and was followed by a post-test (evaluation of
intervention). Data were taken continually throughout the intervention
period, but were evaluated according to the are-pest design. For the
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baseline period there was a continuation of the activity analysis similar
to that of the job analysis, with revisions in the daily activity diary
to focus specifically on primary job interruptions. Current levels of
attitudinal measures such as job satisfaction, motivation, sufficient
on-job-training, and reenlistment intention were assessed by questionnaire. :
Statistics describing objective measures of operational readiness rates
and flight hours were assessed to determine current levels of maintenance
performance.

3.2.1 Baseline Period. The baseline period lasted two weeks and took
place from the 16th to the 27th of October, 1978. Daily taskings and
daily activities documented during this period were compared with data

A St £ A

obtained during the implementation period to evaluate the new scheduling
method. First Sergeants reported the tasking requests they received each
day during the baseline period. They documented the (1) source of requests, o
(2) nature of the taskings, and (3) personnel required to perform the N ;
tasking. A special data coilection form was deveioped to assist ihem in o
documenting these data and to standardize the collection of data across

firs: sergeants (see Appendix B2). Daily activiites of the troops were -
documented with the use of a daily diary (Appendix A2). The information .
obtained was (1) the amount of time spent in the primary job, (2) the :
amount of time given to on-the-job-training, and (3) the number of times i

troops were interrupted from their primary job to perform other activities.

The Perceptronics Job Survey (FJS)(Appendix Cl) was used to assess

biographical data, measures of job satisfaction, motivation, perceptions ;‘
of training adequacy, and intention to reenlist. It was developed by T
incorporating the short form of the Job Descriptive Suivvey developed by aE
Hackman and Qldham (1974), with questions about specific job perceptions.
The JDS assesses the following ten job dimensions: )
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(8)
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Skill Variety. The degree to which a job requires a

variety of different activities in carrying out the work,
which invoives the use of a number of diffevent skills

and talents of the employee.

Task Identity. The degree Lo which the job requires
completion ¢f a "whoie" and identitiable piece of work --
i.e., doing a job from beginning to end with a visible
outcome.

Task Significance. The degree to wnich the job has a
substantial impact on the lives or work of other people --

whether in the immediate organization cr in the external
ens* cament,

Autonomy. The degree to which the job provides substantial
freedom, independence, and discretion of the employee in
scheduling the work and in determining the procedures to
be used in carrying it out.

Fecdback from the Job. The degrze to which carrying out

the work activities required by the job results in the
empioyee obtaining direct and clear information about ti.e
effectiveness of his or her performance.

Feedback from Agents. The degree to which the employee

receives clear information about his or her performance
from supervisors or from cc-workers.
Generyl Satisfaction. An overall measure of the degree to

whica the empioyee is satisfied and happy with the job.
Internal Work Mctivation. The degree to which the employee
is self-motivated tu perform effectively on the job.

Satisfaction with Supervision. The degree to which an

employee is satistied with the wcrk supervision and guidance
in his job.
Growth Satisfaction. The degree to which an employee is
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satisfied with opportunities for personal growth and
uevelopment while on the job.

In addition t¢ the biographical section and the JDS items, Section 7 of
the PJ$ contained 44 items dealing with job perceptions. Each item was
Togically classified into one of the foilowing five generic types of
job perceptions.

(1) Supervisor Effectiveness. The degree to which an employee
fee'ls his supervisgr is effectively performing his job.
(2) Satisfaction with Scheduling. The degree to which an

employee is satisfied with the method in which work activities
are assigned.

(3) Unit Pride. The degree to which a worker is proud to be
associated with his assigned unit.

{(4) Job Satisfaction. The degree to which a worker is satisfied

with his specific job duties.
Saticfaction with the Organizational Structure and Communica-

tion. The Gegree to which a worker feels commands from
the organization are effectively communicated to him.

3.2.2  Implementation. After the two week baselire data collection

period, thw new scheduling method was implemented. The implementation
pericd continued for four weecks between 10 October to 27 November 1978.
Troops continued to report their daily activities and work pool members
began reporting their daily activities on a specially designed collection
form (Appendix A3). First sergeants continued to report all taskings
they received, but in additicn, they also indicated the disposition of
the taskings to the performing units or persons. For instance, a first
sergeant indicated whether a tasking has handled by the work pool or

was directed to the platoon.




- -

A aon-commissioned ofticer was assigned for the auration of the imple-
mentation period as the work pool supervisor. He interacted directly
with the first sergeants and the command sergeant major (CSM) of the
squardron and worked out what kinds of activities would be feasible for
the pcol to perform. Individuals serving on the work pool were selected
by the first sergeant in conjunction with his platoon sergeants. Work
pool members served for only cne week, then they would go back to their
respective unit and another individual would be selected. During that
week, pool members reported directly to the work pool supervisor for
duty each day. The work pool supervisor kept records on the nature of
taskings and the numbar of persons required. In addition, he documented
what platoons troops came frcem and their length of stay in the pool.

3.2.3 Evaluation. The evaluation portion of the implementation was
essentially a repedat of the baseline measures with additional assessment

measures to elicit perceptions of work pool effectiveness.

3.3 Survey Sampie

Participants of the study were the 4th of the 9th Cavalry, 6th Air Cavalry
Brigade, Fort Hcod, Texas. The 4th of the 9th Cavalry is made up of
Headquarters Troop, A Trcop, and € Troop which consisted of about 500
peopla {see Figure 3-1). Selection of this organization was based on
satisfying several criteria. First, they are a front line unit performing
Organization Level maintenance. This type of organization was desirable
because we believe that they can most benefit from the work pocl system.
The reason being that Uirect Support level of maintenance organizations
are looked upon as mechanics in that they are left alone more of the

time than organization level of maintenance units in terms of performing
other activities. 1t turns out that the front line units have to time-
share between both 30ldier preparation and maintenance more Yrequently

.
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than other units, and therefore could benefit from learning how to
cchedule both sets of activities in the most effective manner. Secondly,
working with only one organization, with one chain of command, that was
manageably sized, was a positive attribute. With the werk pool being
governed at the squadron level, potential probiems could have arisen
concerning inter-organization conflict. In addition, the pool would

have become too large for one supervisor to handle effectivelv. The

size of the entire organization was such that the study could be
efficiently managed by the research team.

For the work pool methed to function properly, it was necessary to include
ail Military Occupational Speciality's (MOS) within the units studied,
rather than just the 67 and 68 series. The reason being that everyone
would have to participate in the rotating work pool to achieve the full
benefit of decreased interruptions on any one particular work function,

3.4 Representativeness of Intervention Time Frane

An assessment was made to determine how representative the block of time
was that the intervention tock place, as compared to another time period.
The purpose was to find out if there were any differences between when

the study was conducted and "normal" military operations. Operational
Readiness Rates and flight hours of the eleven menths priur to intervention
were used as indicators. Operational Readiness rates over the period of

a ycar gave an estimate of how effective the organization as a whole was

in maintaining aircraft. These rates displayed as percentages also
indicated the performance variability. Flying hours provided an estimate
of potential maintenance workload and whether there was a dispropcrtionate
amount of worklouad for any given time period. The operational readiness
rates for the period of January 1978 to November 1978 reveal very little
variability as shown in Table (3-1). However, the number of hours flown,
ranging from 203.5 hours to 1431.2 hours, shows a great deal of varighility
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TABLE 3-1

ORGANIZATIONAL PERFORMANCE MEASURES ELEVEN MONTHS
PRIOR TO INTERVENTION (FROM D.A. FROM 1352)

OPERATIONAL HOURS
MONTH (1978) READINESS (%) FLOWN
January 86 203.5
February 79 242.4
March 79 271.4
April 79 538.2
May 80 671.5 %.
June a2 510.6
July 80 994.4 -
August 75 1431.2 G
September 74 1356.1 :
{ October 81 825. 4 !
‘ November 79 770.4 3
MEAN 79.45 710.46 5
S.D. 3.21 421.16 H
RANGE 74 to 86 203.5 to 1431.2 N

Correlation between OR and flight hours

{ : r = -.73 (significant at .07) .
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from month to month. There is a signivicant negative correlation between
operational readiness rates &nd the Wt of flight hours. This indicates
that the more hours that are flown, oue lower the percent of zircraft are
available for missions. The relationship has common sense value in that
increased flight hours increascs the need for maintenance. Increased
maintenance requirements requires increased concentration ¢n maintenance
activities to achieve the same high levels of operational rzadiness rates.
Flight hours per month increased almost linearly, as illustrated in
Figure (3-2). The implication of this trend is that achieving the
required amount of flight hours beccmes more important as the fiscal

year comes to a close, thus indicsting a high maintenance load. This
contention is supported by the fact that the number of flight hours
reaches a peak during Avgust. 1f the present study were conducted during
the summer months, there might be reason be believe that the intervention
was implemented at an unrepresentative time frame. The flight hours,
however, fall off rapidly after August and return to a rate of military
operation "normalcy." Given that the military operates in a constant
state of fluctuation within liberal limits, to maintain flexibility,
there is no reason to believs that the time period when the intervention
took place was out of the norr-1.

3.5 Results of Questionna-re Data

Data were selected from respondents of the Perceptronics Job Survey only
it respondents had completed the questionnaire at both the pre and post
test administrations. The total sampie of 96 male respondents were

23 years of age on the averaye, with 51 percent of them being married.
Eighty-one percent of the respondents had at least a high school
education, had been in the military for 2.5 years, and in this specific
unit for over 10 months. When asked if they planned to reenlist in the

Amy, 31.2 percent answered yes, 53.2 percent answered no, and 15.6
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percent were undecided. Thirty-four percent of the subjects planned to
make the Army their career, 52.5 percent indicated a preference for a
career outside the Army, and 13.5 percent were undecided,

For purposes of analyses, dati were categorized into two groups according
to a soldier's rank, in order to reflect their enlistment status. The
first group, composed of 37 respondents, were serving their second or
subsequent enlistment. The remaining 59 respondents were classified into
a second group and were serving their first eniistment in the Army. The
results from each group were independently analyzed to assess different
work perceptions as a function of more experience in the Army.

The second enlistment group exhibited attitude changes between the
baseline and evaluation periods in five areas, while the first enlistment
group had no statisticaliy significant attitude changes due to the
experimental intervention. The areas of attitude changes among the
second eniistment gr
1

up were statistically significant, but were of

i

S
no functional value for this study. Therefore the data were collapsed
and used to describe the overall attitudes of the participants in the
study. There were two reasons for doirg this. First, the two time
neriods were statisticatly compared using a T-test, which tends to
increase the probability of obtaining significant effects when multiple
comparisons are performed. Significance at the .05 level, with the high
chance factor due to multiple comparisons, rendered the data suspect.
Secondly, the implementation period, consisting of only four weeks, was
enough time to make initial evaluationc of the new scheduling method,
but was not a long enough period to instill measurable attitude changes.

The average scores for both groups on the 10 different job dimensions
and 5 job perceptions, assessed by the Perceptronics Jobh Survey are
presented in Figure 3-3. Task significance and internal work motivation
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werc rated the highest by both groups. This indicated that Army
persor. el perceive their jobs as being important to the overall
effectiveness of the organization, and possess a relatively high

vesire to prerform thejr duties efficiently. Furthermore, both groups
indicated s milar job perceptions in the areas of task identity, feedback
from agents, supervisory satisfaction, supervisor effectiveness, unit
pride, and jeb catisfaction. This suggests a general satisfaction

with both work sugaervision in the Army and the specific job duties

for which a worker is responsible.

First enlistment respcndents had slightiy higher scores for satisfaction
with scheduling procedures, and with the organizational structure and
communication. This may be explained by the fact that in general, these
respondents have a smailer variety of work duties when compared with
second enlistment subjects. Their duties also have a smaller degree

of decision making and autonomous action. For these reasons, first
enlistment subiects may be more satisfied with scheduling and oronaniza-
tional structure because responsibilities are assigned to them by higher
ranking personnel in the organization. They are not responsible for
making major decisions, but are instead responsible for performing
specific operations.

Second enlistment respondents displayed relatively higher ratings in
skiil variety, autonomy, feedback from the job, general satisfaction,

and growth satisfaction. These resuits supporti the coniention that
because second enlistment subjects have more experience in the Army and

a higher rank status, they have somewhat different job perceptions from
first enlistment subjects. They have a vested interest in the Army and
feel their job is highly refated to the success of the overall military
organization. In general, they possess a greater variety of work duties,

have substantially more freedom and independence in their jobs, and
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receive more feedback about their work performance, As a consequence,
they are more satisfied with the opportunities for personal growth and
development while on the job, and have a higher degree of overall
satisfaction.

3.5.1 Work Pool Evaluation Questignnaire. A Work Pool Evaluation

Questionnaire was designed to directly assess attitudes toward the work
pool scheduling approach. This five question form was administered to
134 troops to establish whether a person had been assigned to the work

pool, and also assessed attitudes about the work pool system (Appendix CZ).

The obtained scores were based on a five-point scale with one point
indicating agreement to a "very little extent;" two points, agreement
to a "little extent;" three points, agreement to "some extent;" four

points, agreement to a "great extent;" and five points indicating

agreement to a "very great extent."

ot

The responses to the Work Pool Evaiuation Questionnaire are presented in
Table 3-2. 1In general, there were overall positive attitudes toward the
work pool approach. OQver half the respondents indicated from some

extent to a very great extent, they perceived primary job interruptions
had decreased since the work pocl was implemented. Over 60 percent

1iked the pool system for scheduling non-primary MOS activities. An
impressive 70.8 percent of the respondents felt that, regardless of their
personal feelings toward the work pool, it was an effective method of
assigning individuals to non-maintenance work tasks. The final question
asked whether the work pool system should be continued in the Army.
Two-thirds of the respondents indicated from some extent to a very great
extent, that the pool approach should be retained as part of normmal

military operations.

Due to an implementation period of only four weeks, not all the troops
participated in the work pool. The answers for pool participants and
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THE PERCENTAGE OF RESPONSES BY TROOPS RELATING TO WHAT EXTENT THEY

TABLE 3-2

EVALUATED CERTAIN WORK POOL EVALUATION MEASURES

VERY LITTLE LITTLE SOME GREAT VERY GREAT

QUESTIONS EXTENT EXTENT EXTENT EXTENT EXTENT
To what extent has the amount of 24.6% 23.9% 371‘3" 9.7% 4, 5%
primary job interruptions 51.5%
decreased since the work pool
system began?
To what extent did the work 35.1% 22.4% 24L.61 14.2% 31. 7%
pool system directly affect you? 42.5%
To what extent did you like the 20.1% 18.7% 29L.12 23.1¢ 91.01.
work pool system for scheduling 6123
manpower to werk details? en
To what extent do you feei the 17.2% 11.9% 37.3% 23.1% 10‘.4%
work pool system is an effective b ST
method of assigning individuals '
to work tasks even though you
may not personally like it?
To what extent do you feel the 19.42 14,2% 19.4% 26.9% ZOJ.”;
idea of a work pcol system should 66.a%
be continued? e
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non-pool participants were averaged separately to assess whether
assignment to the pool would create different perceptions. The results
of this analysis are presented in Figure 3-4. The only statistical
difference between the two groups were that pool participants felt more
directly affected by the pool system. This is not surprising since these
individuals had an opportunity to directly participate in the system.
Both groups indicated similar perceptions toward reductions in primary
MOS related work interruptions, personal preference with the pool
approach, satisfaction with the pool approach as a manpower scheduling
device, and the continuation of the work pool concept in the military
setting. The results are especially enccuraging because they indicate
the positive impact which the work pool approach had, and points toward
this type of system as a viable organization incentive for greater work
satisfaction and system efficiency.

3.6 Tasking Analysis

First Sergeants documented all taskings tha® occurred during the inter-
vention including such information as the source, the type, and the .
disposition of the taskings. The data indicated that there were five
different sources that requested manpower from the troop level during
the study. These sources included: {1) the Troop First Sergeant,

(2) the Squadron Command Sergeant Major (CSM), (3) the Troop supply
sergeant, (4) the Squadron Operations Office (S3), and (5) the Brigade
Tevel. The tasking source and the types of activities performed are
displayed in Table 3-3.

It turned out that during the time pericd in which the intervention
took place, 64 percent of the taskings for non-maintenance activities
were initiated at the troop ievel by the first sergeants. These
activities involved policing trash and cigarette butts around the
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TABLE 3-3

THE ETNDS OF ACTIVITIES PERFORMED AND
THE SOURCES OF TASKING REQUESTS

TASKING SOURCE

PERCENT JF TIMES
TASKINGS QUIUFRED
DURING MUNTH (NeS3®

PROPORTION OF TIMES
TAST INSGS WERE P£3.
FORMED 8Y TOCL

PAOPCKTION OF TIMES
TASKINGS 4E3E PER-
FORMED BY PLATOMN

FIRST SERGEANT
olicing Setarl
Painting Getan’d
Clean-up A-ms Rgom
Clean Layndry
Clean Qrderty Qoom
Clean Day Aoum
Barracks Guard

COMPAND SERGEANT A, QR
T PaTntirg Seta 1T
Specific Ares o0l121ng
Llean lag; yom
Construct Feage
Ieres 28revs
Lot Grass
Colar Gyard

SUPPL Y SERGTANT
Tlean Touiprent
Ciean Terts
Move fuytoment

SQUADRLM JBERATION
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BR1GADE
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troop area, painting details, various cleanirg jobs, and guard duvr

that was not roster requliated. CSM generated non-maintenance activities
involved 17 percent of the total taskings and were of the same general
nature of the first sergeants taskings. Activities generated bty the
troop supply sergeant involved 7 percent of the taskings and invo®ved
activities concerning equipment maintainability. Squadron opzrations
and Brigade level taskings accounted for 10 percent and 2 pevcent of
the total taskings respectively, and included installation support type

activities.

The tasking data revealed that many of the first sergeant details were
not performed by the work pool, whercas all other activities from che
remaining tasking sources were highly amenable to performance by the
work pool. In fact, for the tasking sources otner than the first
sergeant, there were only two activities the work peol! did not peiform.
These activities were cleaning of equipment and ¢olov guard, which
required specific inviduals. The Arry requires solidiers to ¢lean
their cwn individual equipment especially in the case of weepons,
Persons participating in color gqua~d, train to work toge%rer a3 a

team. O0Of those details originating from the first sergeant himself,
only two particular activities were performed by the pool. These tw:
activities were painting, of which the work peel performed 100 persin?
of the time, and cleaning the barracks dey rows, of whictk the por’
performed this activitity 4% percent of the time. Superficiaily, i’
appears that the types of activities falling under the first serges~.
category, invoiving policing, paint
have the potential to te performed by the work pocl. There are
extenuating circumstances, however, which explain why ihcs2 activities
were not allocated to the work pool. For instance, area policing
occurs every virk morning at the same time t:w troops are cathered fo-
morning form>t.on and insp.cticn. Since all the trcops are available
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it only requires a few minutes to police the entire area of responsibility
before dispursing to individual work aveas. The cleaning activities

from the first sergeant are many times assigned back to the piatoan
because individuals within the platoon should have cleaned these areas
immediately after use and failed to. Therefore, the first sargeant many
times finds himself performing a parental roig. Barracks guard is not an
ongoing assignment and only occurs in speciai circumstances. For instance,
a situation might occur where the contents of so0ldier's room locker needs
to be inventoried and guarded Tor various UCMJ reasons. The firct
sergeant in ihis case would select an NCO level person that he personaily
trusts, rather than allocating this task to a work pocl member he does

agt know,

Inferring {rum the taskings that were reported during the intervention
pericd, the data cverwheiming suggests that most of the non-maintenance

type activities that reguire human resource support from aircraft
maintenance unrits, can be performed by a work poel.

3.7 Daily Activity Analysis

00y aul)ects wao completed Jaily Activity Draries for 60 percent of
the cxperimencal period were usec in tre analysis. This technique
wid wiCd L0 2seess trends in work activities by utilizing the same

suligects thraughout the evaluation. In order to evaluate the impact

of the work p2al anproanh Of primary Joo inter for

-

Asso
ua va

uptions, or 3

given work day were only aralyzed 3f the <ibject performed his primary
MOS job or on-the- ob-traininy activities. This was done to prevent
distortions r the data. Persons assigned to Tieicd exercises would not
be exposed o the typc 2f ~ork interruptions Yocused upcn in this study.
For this reasor thuse sutiset - were eliminated from the analysis. A total

of 142 subjects were used .. this port:iun of the evaluation,
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Work interruptions were defined as either soldier preparation activities

or other activities which occurred during the time in which a worker b
parformed primary MOS job activities. Soldier Preparation activities 2
are those duties performed to maintain a person as part of the defense

ferce. Examples of these types of activities include firing range, guard A\
diuty, motor stables, and mission support. Other activities refer to
thuse activities which were performed during normal working hours that
were not related to a person's primary MOS or soldier preparation ¢
activitvies. Avea beautification, barracks inspection, mowing the lawn,

are just some exampies of the duties performed in the Other Activities

r cetegory.  VWork interruptions caused by either of the above activities :
. S

would cause & worker to Teave, and delay completion of , the assigned 5

5 maintenance activity. A
i The parcentege of personnel who were interrupted from their primary job >
} ]

by soldier prepargtion activities is illustrated in Figure 3-5. These
! kinds of wctivities involve tasks that require specific individuals to
! pertom in order to maintain a state ot ccmbhat readiness for each X
person., Therafore, weckly fluctuations in the amount of interruptions
on maintenance activity is nut a function of the work peol influence,

it is dependent on the scheduling of mil tary training in high levels

: of commsnd Leyend the contrel of this intervention. During weeks three o
Lo and four of ihe iuntervention, nearly one-lourth of the workforce was A\

H interrupted. This event may be explained py the ocurrence of an IG ﬂ
: (inspection) during week throe and a EQRE (field erercises) during week

i four. Soldier preparciicn activities many times are on a larger scale
in terms of the req.ired manpewer, and may take all the individuals in
a unit for 4 weeks time, out may nhal interrupt the unit at all during
| another waek.

The work poui appreach mainly affected interruptians in which specific
individua s were rot needed to perform a work task. These work
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interruptions were labeled Other Activities. The percent of th: total
sample who were interrupted from their primary MOS job activities by
Other Activities is illustrated in Figure 3-6. During twd week baseline
period the average of intercuptions was 21.75. With the implementation
o7 the work poo?l system. there were systematic decreases in work
interruptions. Beginning with an initial value of 26.2 percent there
was a significant decrease in work interruptions during the second week
of impiementation to 15.6 percent. This was followed by a slight
increase during the third week of the work pool impiemencation to 17.7
percent, but decreased to 8.3 percent during the fourth week of the
implementation. Thera was 2 total reduction of 17.9 percent of the
sampled population who were interrupted from their job activities.

Further results from the Daily Activity Diaries indicated an increase in
the proportion of the work day spent performing primary work activities.
Table 3-4 presents the average lenath of a work day, and the nercent

of total time and average hours spent performing primary job activities,
soldier preparation activities, and "other activities.” Values for on-
the-job-training activities are not presented due to the low frequency
of their occurrence during the period in which the study vas conducted.
Although there are minimal changes in the amount of hours spent performing
primary job aztivities, there are significant increases in the proportion
of the work day in which primary job duties were conducted. Baseline
values of 79.8 percent and 81.6 percent, when compared with the percentage
vbtaived at the end of the evaluation period (21.7 percent), indicated
increases in the proportion of time cpent on primary job activities of
11.4 percent and 9.6 percent respectively. Consistent with the reduction
in both types of work interruptions presented earlier, there were alco
reductiors in soldier preparation activities and “"other activities."”

By decrcasing the occurrence of other activities the worker was able to
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TABLE 3-4
THE AMQUNT OF TIME TROOPS SPENT IN EACH ACTIVITY CATEGORY i
:
4
?
i
E
AVIRAGL WORK PRIMARY OB |  SOLCIER PREP. | OTHER Acnvms?i !
PCRIOL | womx wEEK DAY (HOURS) | HRS/MAN J < OF DAY | HRS,MA% | % OF DAY | KRS/MAN h 07 DAY ;
‘ —_— i j |
.
BASEL NE 1 9.44 7.53  79.8% 0.87  9.21 1.0  11.0% !
2 10.22 8.43  21.6% 0.58  5.7% 1.35  13.2% i
§
3 9.96 7.51 75.4% 0.9  9.4% 151 15.23 :
s 9.53 7.55  79.2% 090 9.4% 1.8 11.31 q
D weax cocL INTLAVEN I . 5.58 776 80.8% 377 5.4 i i b
1 2
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spend & greater proportion of his time on his primary job. The work

pool system accomplished this by assigning a few individuals to per-

form other activities thereby allowing the remaining workers to focus
on the performance of their primary tasks.

3.7.1  Work Pool Activity Analysis. To document the activities of
work pool personnel, Activity Diaries were distributed on a daily

basis to the pool participants. An average of five persons per day were
assigned to the work poocl, with each worker assigned to the pool for

an avarage of three days. The results of the Activity Analysis for

work pool personnel are presented in Table 3-5. These results indicated
that 81.73 percent of the average work day was spent performing work pool
taskings. Thne remaining part of the day, 17.38 percent was spent awaiting
assignment to work details. The work pool supervisor indicated that
during this period of awaiting assignment to work details, the pool
personnel were kepl busy by performing other duties. In some cases the
pool supervisor was able to assign workers to tasks on his own initiative
that had not been directly assigned to the pool. These activities would
have eventually be tasked, but had not reached a priority status. By
performing these tasks "ahead of time," the work pool was able to reduce
future tasking load. Ouring awaiting task assignment periods, many pool
members spent their time studying their Skill Qualification Test (SQT)
manuals. This preovided the workers the opportunity, to study required

Jjob knowledge text material. In this wiy the idle time necessary maintain
flexibility for rapid response to tasking requests was used effectively
for training.

3.8 Work Pool Evaluation Interviews

3.8.1 First Serqeants Interview. A1l three First Sergeants and the

work pool NCO were gathered a -~ _.ad a conference table and a semi-structured
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TABLE 3-5

RESULTS OF THE ACTIVITY ANALYSIS FOR WORK POOL PERSONNEL

AVERAGE WORK PERFORMING ASSIGNED AWAITING PERSONAL
HORK WEEK
DAY (HOURS) TASK ASS IGNMENT AFFAIRS
HRS/MAN | % OF TIMC | HRS/MAN 't OF TIME| HRS/MAN | % OF TIME
l 8.74 7.48 85.56% 1.00 11.433 0.26 2.90%
2 7.3 5.61 76.19% 1.7% 23.76% ——— [P,
3 8.43 7.47 88.607% 0.97 11.46% .- ——
4 6.54 4.85 74.18% 1.69 25.82% = -ee=
AVERAGE FOR ALL WEEKS 7.77 6.35 81.73% 1.35 17.38% 0.06 0.77%

* one occurance aduring entire intervention period
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interview was held to evaiuate the work pool system. The reason for the
group interview was to foster sirilar interactions that took place
during the pool period in order to elicit the kinds of problems that

may have occurred. Also, the group interview was good in promoting
conversation by members stimulating ideas or experiences other members
could relat. to. The interview was very positive and productive. First
Sergeants expressed their praise concerning the simplicity, but high
effectivencss of the work pool system. The following paragraphs discuss
the topic areas covered by the interview.

Managing Manpower. First Sergeants indicated that they liked knowing the

Jocation of individuals that were on taskings. Normally, when a man was ;
taken the First Sergeant lost contact with that individual. The First
Sergeant knowing that this man would be gone for an entire week, could
plan around him accepting the fact that ke would be gone for that time
period. But for some reason if a specific person was needed, the First
Sergeant had the option to replace that person in the pool and use him o
for a particular task. -

- 1

Responsiveness of Work Pool. First Sergeants remarked that due to the .

work pool they were able to be more responsive to tasking requests.

Before the pool, a First Sergeant would have to call down from the orderly

room to the flightline (the two locations are physically removed) and try

to locate an individual totpérfonn the tasking. He would have to go down

the chain of command (First Sergeant. Platoon Sergeant, Team Leader) to

find someone who was not performing a critical task. The tasking would E;
go through several hands and take a lot of time. With the pool, the
First Sergeant would make only one phone call to the work pool NCO and T
the NCO would respond immediately. '

3-28
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Work Pool Flexibility. The point of down time of pool personnel came up

in the discussion. Downtime being that time where no taskings were given
and personnel were sitting with nothing to do. It turned out to he a
discussion of the trade-offs between responsiveness of the work pool to
perform taskings and downtime periods where no activity occurred. The
general concensus favored the flexibility of the pocl to be responsive to
the tasking demands as long as the soldiers were doing something
constructive during that down time. As it turned out, many work pool
members were studying their skill Qualification Manual during the slack
periods. This concept was further developed to the extent that this
time could be used as an addition to regular training in many content
areas. For those individuals with reading prublems, tape recordings of
training materials could be made available. Therefore, che downtime to
maintain responsiveness of the work pool to taskings would be converted
into productive time for the individual soldier,

Work Pool Initjation. The work pool NCO remarked that Mondays for him

were difficult days in terms of initiating the incoming work pool members.

He had to explain that the work pool was not just another detail they
had to perform, but it was a new system to reduce constant interruptions
of primary MOS work activities. As the week progressed work pool members
indicated that they did not mind working in the pool for a week because
they realized they would not be bothered again until every one else

had the chance to be a work pool participant. The revolve around time

is a function of the size of the unils invoived. 1In this particular
case, where there was a large amount of people and only four weeks of
pool operation, only a small sample of people were utilized for the pool.

Poolable Taskings. Whether or not a task was considered a poolable task
was determined by the time required to perform the task. If a particular

task would take longer than a week it was not cornsidered poolable. If a

3-29

ek oh mdh ke © . m

il o

" - I L DL
e B vt Al . Lo et % A



m s e

PRI TP IR BT AT s B e,

particular task would take Tonger than a week it was not considered

poolable. If a tasking required taking people far away from the Jocal

area it was not corsidered poolable. The most important criterion was the

tasking had to be something that anyone could perform. Within these

boundaries there was only one incidence where a tasking was refused. A

tasking request came to the pool to put up a bulletin board up in an

ordarly room. The pool NCO said that a CQ was sitting in the room with

nothing more to do than answer the telephone and that he should install

the bulletin board since it required only pounding in two nails, In other
instances, it was found that many taskings previously done by the "hey you"

method were performed much more efficently by the pool. For instance

distributing the Fort Hood newspaper used to take a good part of the

day by the time a task team was formulated. With the pool, a team of

individuals were already assembled with proper supervision and tne task

was completed in early morning. Many tasks were initiated and completed

by the pool iteself resulting in accomplishing a task before it became

an issue. This case is exemplified by the painting of s;kid pads on the -
flightline. Not only did the work pool complete this task much faster .
tha it normally is done, but it saved other people from having to do it
for the upcoming Inspector General inspection. Due to the work pool
there were less things to prepare for resulting in less time for other
organizational members away from their primary job. One vther example
of a tasking performed by the pool was that of parade preparation. Pool
members would mow the lawns, set up seating, and assist communications
peopie wilh the pubiic address system.

Implementation Difficulty. The First Sergeants were asked how difficult

the system was to implement. They confessed in the beginning they
perceived it was going to be very difficult to work with and, in fact,
kept looking for potential problems. Once the system got under way,
they redlized how useful it was to go through only one person to handle
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tasking requests. They indicated that after a system T1ike this one has
been in operation for a period of time many of the agencies that require
manpower would go directly to the work pool rather than going through
the First Sergeants.

3.8.2 Platoon Sergeants' Interview. Platoon Sergenats were also

assenbled in crder to obtain some feedback about the work pool approach.
Interviews were held at this level because the Platoon Sergeants were in
direct contact with the workders during the experimental intervention

and may have had a different perspective than the first sergeants. Many
of the comments provided by the Platoon Sergeants were previously addressed
by the First Sergeants, however some additional issues were identified

and discussed. A summary of these issues is presented below.

Work Force Control. Platoon Sergeants indicated that the work pool system

enabled them to have greater contrel over the men in their platoon.
Initially they indicated that being without the services of any worker
is undesirable, however after becoming familar with the work pool
approach, they found that they could maintair. more control over their
platoon members. They knew in advance that a specific worker would

be at the work pool, and they could make compensations within their
platton to lessen the impact of his absence, If a specific individual
was needed to perform a specific platton related task, but was presently
a pool member, platoon sergeants had the option to send a replacement

to the work pool so that the specific individual could return to the
platoon. On previous occasions, a worker who was assigned to a work
detail returned only upon the completion of that task. Under that system,
his services would be lost from the platoon for the duration of the work
detail, or longer, and the Platoon Sergeant had less control over his
work force.
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It was also mentioned that the work pool allowed Platoon Sergeants to
improve the efficiency of their work force by concentrating on a worker
whe requried remedial training. By naving control over who is assigned
to the work pool, the Platnon Sergeants could retain a worker who needed
more on-the-job training, This would enable the worker to stay in the
service area and receive additicnal training time, thereby improving

Jjob skills.

Job Interruptions. One of the recurring themes in the interviews, was

the aspect of decreased interruptions of the Platoon Sergeants to produce
f individuals for non-maintenance taskings. Becfore the work pool imple-
mentation, they were called upon to furnish a worker to do non-primary
MOS job activity. They would have to select an individual, give him the
work assignment, then compensate for the loss of the individual in the
platoon. These interruptions were random ¢ccuriences and ma v times the
interruptions came at critical moments in the day. With the work pool
system available, Platoon Sergeants usually were asked for one individual
at the end of a week to serve as a work pool member for the following
week. After that, Platoon Sergeants were out of its taskinc loop.
Tasking reguests would then go directly to the pool supervisor, thus
allowing the Platoon Sergeants to experience less job interruptions.

Personnel Reactions. When questioned about the platoon members' attitude

{ toward being assigned to work pool, Platoon Sergenats indicated that the
' work pool system allowed a worker to complete tasks myre often. Workers
did not have to leave the platoon to perform work details, and this

increased their work satisfaction. Furthermore, the Platoon Sergeants
relited that when workers returned trom the work pool they appeared to

be "ready" to work. The platoon members knew that they would be assigned
to the work poal for a period of time, but wnen they returned they would
not be interrupted while performing their primary job.
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Implementing the Werk Pool System into the Military. The Platoon Sergeants

were asked whether they felt the work pool system should be continued in
the Army, and what changes they would make to improve the system. They
unanimously indicated that the work pool should be continued as a method
for assigning men to work details. Their main reasons were: {1) the
work pool system enabled greater control over the platoon members;

(2) it facilitated the scheduling of job activities; (3) it reduced job
interruptions for both platoon members and Platoon Sergeants; and (4) it
was easy to implement and could effectively allocate manpower to work
taskings. In general, they readily supported the work pool concept and
felt that it was an effective system that should be continued in the
Army setting.

3.9 Discussion

The new scheduling approach established a work pool system from which
nersonnel c¢ould be assigned to perform ron-maintenance work details in

a team fashion. Due to the dynamic characteristics of a work pool system,
it can be demand-responsive to tasking requests and fulfiil these

requests as move efficiertly than they are currently being met. Maintenance
personnel performing their primary MOS job duties would not be intervupted
as often ar they were in the previous systen. These previous methods of
scheduling personnel to tasking requests, resulted in workers being
disrupted while performing their primary job duties and created unnecessary
start-up and srtut-down proceduies with increased overall tack perfomiance
times. The new schaduling technigues utilized a small segment of the

work force to fulfill tasking requests, thereby allowing the remaining
workers to efficient]y perform their maintenance duties.

Results of the evaluation indicated overall levels of success for using
the work pool apprcach as a manpower scheduling device. The work pool
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was able to fulfill the tasking requests from a number of scurces,
in¢luding First Sergeants, the Squadron CSM, troop supply seryeants,

the Squadron Operator's Qffice and from the Brigade Tevel. The versatility
of the work pool is attested to by the wide variety of tasks which were
performed. Some examples are painting details, installation support
activities, guard duty, and distributing the military newspaper. In
addition to the specific tasking requests, the work pool was able to
provide a preventive tasking function by performing tasks that would
eventually be tasked through channels but had not yet been formally
requested.

The impact of the work pool system on the total military unit was
especially significant. As anticipated, workers performing their
primary MOS job activities experienced less job interruptions and were
able to continuously perform their maintenance duties. A larger
proporiion of the work day was spent performing primary maintenance
activitics. By achieving this end, maintenance activities could be
completed in a shorter span of time and workers did not have to resort
to overtime measures in order to maintain the required operational
readiness rates.

Perhaps the most valuable indicators of the success of the work pool
system was provided by the participants themselves. Feedoack from the
troops overwhelmingly supported the work pool system. Being directly
involved in the new scheduling approach, the troop persunuel were hignly
satisfied with the scheduling technique, perceived reductions in job
interruptions, and supported the continuation of the work pool concept
in the military setting. First Sergeants and Platoon Sergeants also
expressed the merits of the work pool system, They indicated that the
new system enabled greater control over their workers, facilitated
scheduling both maintenance and job training activities, and allowed
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them to be aware of where personnel were av ail times. They were
especially pleased with the ease in which the work ponl system was
implemented, and somewhat startled at the simplicity but yet overall
effectiveness of the scheduling technigue. The puol approach enabled
them to fulfi1l worx details faster by requesting personnel directly
from the Work Pool Supervisor, instead of going through the traditional
chain-of-comnmand procedures.

In summary, the work ponl approach was able to achieve successful results
in two major areas. First, the reduction in job interruptions provided
the workers with an opportunity to focus their attention on the job

"at hand." Workers no lenger had to worry about setting up a work
station, then being reassigned to perform ancther task. They could
initiate and complete a whole and definable task. This job quality,
commonly referred to as job closure, is an important ingredient in
personal job satisfaction.

Secondly, the overall effectiveness of ihe organization was facilitated
via tha increased manoower control. Work supervisors were able to better
schedule their available manpower because they knew that personnel would
not be called away frum a work steition. This control better enabled

them to meet the maintenance requirements.

Although further evaluations of the work ponol approach are rueded to
cross validate the present findings, initial results are extremely
encouraging. The simplicity of implementing this scheduling technique
and its immediate effectiveness clearily indicates that the work pool
system is a viable organizational incentive for increasing both overall
system efficien~y and worker satisfactions.
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APPENDIX A

DAILY ACTIVITY ANALYSIS -- DATA COLLECTION MATERIALS

Al - Daily Task Diary (Job Analysis)
A? - Daily Activity Diary (Implementation Period)

~no

A3 - Daily Activity Diary (Work Pool Personnel)
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APPENDIX A-1.

DAILY TASK DIARY (JOB ANALYSIS)
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APPENDIX A-2. DAILY ACTIVITY DIARY {IMPLEMENTATION PERIOD)
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APPENDIX A-3.

e

DAILY ACTIVITY DIARY (WORK POOL PERSONNEL)
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APPENDIX B

TASKING ANALYSIS - DATA COLLECTION MATERIALS

Bl - Task Demands Form (Job Analysis)

B2 - Tasking Request Form (Implementation Period)
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APPENRIX B-1. TASK DEMANDS FORM (JOB ANALYSIS)

MOTES:

1.
2.
3.

®EPOAT ALL TASKINGS EACH DAY OK THIS CARD
|HCLUDE LONG LEADTI4E TASKING (TRNG, ETC)
1F H) YASKING OCCURS DURING THE Dav, fyuf
“moNE® Ot THIS CARD AND TURN 1T IX

IF MORE THAN FOUR TASKINGS QCCUR [N UNE DAY,

USE ADGITIQNAL CARD(S)
TASKING ]

TASK DEMAKDS FORM
(FOR TASXING SGT'S ONLY)

TASKING 2

UNIT

PLATOON
NAME

DATE

TASKING 3

TASXING 4

D mANDING
AGENCY OR
PERSON

LEADTINE

AEAsOnm FoR
e,

AUNBIR JF
PEOP F SENt
1AL )

TCTAL TIME
BOVESTED TO
PEUFOQM TAya

AGINCs OB
PERSAN 10

POLL IR EEY
REJUOST 15
PASSEQ (LF ANY)

PERCEPTRONICS

€17y VARIEL A

YEMUR ¢ WOOOLANG MILLE @ CALITORMA $133T @ FI0ME (112} Fl4-14T0

B-1




APPENDIX B-2, TASK REQUEST FORM (IMPLEMENTATION PERIOD)

UNIT

TASKING REQUEST FORM

NUMBER OF PERSONS AVAILABLE ON THIS DATE

NAME

DATE

TASKING INFORMATION

TASKING #1

TASKING #2

TASKING #3

TASKING KU

WHERE CR WHO DID THE
TASKING COME FROM,

NATURE;

FOR WHAT ACTIVITY WERE
PERSONNEL REQUESTED.

HOW MANY PERSONS WERE
REQUESTED FCR THIS TASKING?

DISPOSITION:
TASKING SENT TO PLATOON
(lOENTiFY)

TasKING SENT TO Pool
(CIRCLE OnNE)

WAS TASKING ACCEPTED BY
FOOL? (CIRCLE ONE)

SENT BACX TO PLATGON
{{DENTIFY)

........




[ APPENDIX C

PERSONNEL ATTITUDES - DATA COLLECTION MATERIALS

r Cl - Perceptronics Job Survey
C2 - Work Pool Evaluation Form (Troop)
C3 -~ Work Pool Evaluation Interview (First Sergeants)
C4 - Work Pool Evaluation Interview (Platoon Sergeants)
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APPENDIX C-1. PCRCEPTRONICS JOB SURVEY

UNIT

PLATOON

NAME

PERCEPTRONICS JOB SURVEY

- PERCEPTRONICS

6271 VARIEL AVENUE * WOODLAND HILLS hd CALEFOR -HA 91364 * PHONE (213) 884-7470
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PERCEPTRONICS JOB SURVEY

THIS QUESTIONNATRE WAS DEVELOPED AS PART OF A PERCEPTRONICS
! STUDY TO INVESTIGATE THE INFLUENCES OF ORGANIZATIONAL FACTORS
1 ON PERSONNEL FRODUCTIVITY AND JOB SATISFACTION.

ON THE FOLLOWING PAGES YOU WILL FIND SEVERAL DIFFERENT KINDS
OF QUESTIONS ABOUT YOUR JOB. SPECIFIC INSTRUCTIONS ARE GIVEN
AT THE START OF EACH SECTION., PLEASE READ THEM CAREFULLY. .

|
, : THE QUESTIONS ARE LESIGNED TO OBTAIN YOUR PERCEPTIONS OF YOUR
|

JOR AND YOUR REACTIONS TO IT. 7
THERE ARE NO "TRICK” QUESTIONS, YOUR INDIVIDUAL ANSWERS WILL .
BE KEPT COMPLETELY CONFIDENTIAL., PLEASE ANSWER EACH ITEM AS }

HONESTLY AND FRANKLY AS POSSIBLE,

THANK YOU FOR YOUR COOPERATION i

——
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SECTION 1
1. AGe AT LAST BIRTHDAY?
2. Sex MaLe Femaie __
3, Makrien? Yes '
4, VAT IS YOUR HIGHEST (EVE. OF EDUCATION? nf.n &%
DID NOT FINISH HIGH SCHOOL __ . 34 YEARS COLLEGE ___
Tl SH SCHOOL GRADULTE _ ORE THAN G YEARS COULEGE _
-J YEARS COLEGE __ ___
5. WHAT 1§ YOUR RANK? JHECA OWE
PRIVATE Seec 4 SPEC S SPEC & SPEC 7 .
PRIvATE 157 ClAss o TGRFORAL N SSet T SGT 1T CLASS__
6. TIME IN GRADE? YEARS MONTHS __ . _
7. HOWw MANY YLARS IN THE MILITARY? YEARS ____ __.
B. HOw LONG HAVE YOU BEEN IN THIS UNIT? YE&RRS MONTHS
G, WHAT IS YOUR MIS?  CNUMSER VD JEUCRIEDICN, oL DL, rTV Uhese HELIDOCTZR MECEAALD)

PRIMARY
SEconpacy

10. HOW LONG AFYER TECHN[CAL TRAINING DID 1T TAKE BEFORE YQU WERE PROFICIENT AT YOUR JOB? JHITA A%

IMMENTATELY __ 4~ B MONTHS . MORE THAN 17 MONTHS e
1-3 MONTHS - 7-12 MONTHS __ __ STI1.L DO NOT FEEL PROFICIENT __ _
. 11. DO YOU PLAN TO MAKE THE MILITARY A CAREER? YES No

IF 50. WaY s0?  IF NCT, wHY NOT?

[
xS ]

DO YOU PLAN TQ REENLIST WHEN YOUR ENLISTHMERT 1S UP” Yes ho




SECTION Z

TH1S PART OF THE QUESTIQONNAIRE ASK3 YOU TO
DESCRIBE YOUR JOB, AS QBJECTIVELY AS YUU CAN,
PLEASE CO NQT USE Thl$ PART OF THE QUESTIONNAIRE TO SHOW HOW MUCH YOU LIKE OF

JUESTIONS ABQT THAT WILL COME LATER. INSTEAD, TRY TO MAKE YOUR DESCRIPTIONS
OBJECTIVE AS YQU FOSSIBLY CAN. *

A SAMPILE QUESTION IS GI{VEN BELOW.

LY R . 2 NUOT AT JIRpT TR TTRATSET WIS TR e m e e o

DISLIKE YQUR JOB.
AS ACCURATE AND AS

A. To WHAT EXTENT DOES YCUR JCB REQUIRE YOU TO WORK WITH MECHAN|CAL EQUIPMENT?

~ 1 2 3 - 5o ——7

VERY LITTLE; THE J0B MoDeraTELY VERY MUCH; THE JOB
REQUIRES ALMCST NO REQUIRES ALMOST
CONTACT WITM MECHANICAL CONSTANT WORK WITH
EQUIPMENT QF ANY KIND. MECHANJCAL EQUIPMENT,

YOU ARE TO CIRCLE THE NUMBER WHICH 1S THE MOST ACCURATE DESCRIPTION OF YOUR JOB.

IF, FOR EXAMPLE, YOUR JOB REQUIRES YOU TO WORK WITH MECHANICAL EQUIPMENT A GOOD DEAL

OF THRE TIiME == BUT ALSC REQUIRES 3OME PAPERWORA -~ YOU MiGHT CIiRCLE THE NUMBER SIX,

AS WAS DONE [N THE EXAMPLE ABOVE.

1, How MuchH AUTONQMY 1S THERE IN vOUR JOB? THAT 1S, TO WHAT EXTENT DOES YOUR JOB PERMIT YOU TO

DECIDE ON_YQUR QOWN HCW TO GO ABOUT DOING THE WORK?

1 2 3 i 5 ) /
‘ YV RY LITTLE; THE MODERATE AUTONOMY; VERY MUCH; THE JOB
,‘ JOB GIVES ME ALMOST MANY THIMGS ARE GIVES ME ALMOST COMPLETE
NO PERSOMAL “SAY” STANDARDIZED AND NOT RESPONSIBILITY FOR
ABOUT HOW AND WHEN UNDFR MY CONTROL, BUT DECIDING HOW AND WHEN
THE WORK 1S DONE. I can mMAKE SOME THE WORK IS DONE.
DECISIONS ABQUT THE
WORK.
2, To wWHAT EXTENT DOES TOUR JOB INVOLVE DOING A “WHOLE" AND IDENTIFIARLE PIECE OF WORK? THWAT 1Is,

1S THE JOB A COMPLETE PIECE OF WORK THAT HAS AN OBVIOUS BEGINNING AND END?
PART OF THE OVERALL PIECE OF WORK, WHICH IS FINISHED BY OTHER PEOFLE OR BY

OR 1S IT ONLY A SMALL
AUTOMATIC MACHINES?

¥ | 1 2 3 4 5 —
/- v JOB 1S ONLY A fly JOB IS A MODERATE-
A] : TINY PART OF THE S1ZED “CHUNK” OF THE
OVERALL PIECE OF OVERALL PIECE OF WORK;
WORK,; THE RESULTS MY OWN CONTRIBUTION
OF MY ACTIVITIES CAN BE SEEN IN THE
CANNOT BE SEEN IN FINAL OUTCOME,
d THE FINAL PRODUCT
P OR SERVICE.
4 C-4

7

My JOB INVOLVES DOING
THE WHOLE PIECE OF
WORK, FROM START 710
FiN1SH,; THE RESULTS OF

MY ACTIVITILS ARE EASILY

SEEN IN THE FINAL
PRODUCT OR SERVICE.
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3. How muck ysRIETY IS THERE IS vounr J03?7 THAT 1S, TO WMAT EXTENT DOES THE JOB REQUIRE YQU TG DO
MANY DIFFERENT THINGS AT WORK, USING A VARIETY OF YOUR $KILLS AND TALENTS?

1 2- 3 4 5 6 7
VERY LITTLE, THE JOR 1lODERATE VERY MUCH; THE JOB
REQUIRES ME T DO THE VARIETY REQUIRES ME TO DO mANY
SAME ROUTINE THINGS DIFFERENT THINGS, USING
OVER AND OVER AGAIN, TOOLS, USING A NUMRER
OF DIFFERENT SKILLS
AND TALENTS.
4. N GENERAL, MOW SIGNIFICANT OR. IMPORTANT IS YOUR JOB? THIS IS, ARE THE RESULTS OF YOUR WORK
LIKELY TO SIGNIFICANTLY AFFECT THE LIVES OR WELL-BEING GF OTHER PEOPLE?
1 i 3 — 5 6 7
NOT VERY SIGNIFI%ANT; HobeERATEL™ HiGHLY SIGNIFICANT; THE
THE QUTCOMES OF MY SIGNIF ICANT, OUTCOMES OF MY WORK CAN
WORK ARE NGI LIKELY TO AFFECT OTHER PEQPLE IN
HAVE IMPORTANT EFFECTS VERY [MPORTANT WAYS,

ON OTHER PEOPLE.

f 70 wH X \ WK L YOU KNOW HOW WEL L YOU ARt DOING ON YQUR JOBY
5. 70 WHAT EXTENT DO MANAGERS OR CO-WOKKERS LET OW HOW WS OUR ?
1 2 3 4 5 b 7
VERY LITTLE; MANAGERS HoDERATELY; VERY MUCH; MANAGERS OR
OR CO~WORKER ALMOST SOMETIMES MANAGERS CO-WORKERS PRQViDE ME
NEVER LET ME KNOW HOW OR CO-WORKERS MAY WITH ALMOST CONSTANT
weLL | AM DOING, GIVE ME "FEEDBACK"; “"FECDBACK™ ABOUT HOW
OTHER TIMES THEY weLt | AM DOING.

MAY NOT.

6. To WHAT EXTENT DOES DQING THE 0% ITSELF PROYVIDE YOU WITH INFORMATION ABOUT YOUR WORK PERFORMANCE?
THAT 1S, DOES THE ACTUAL #ORK ITSELF PROVIDE CLUES ABOUT HOW WELL YOU ARE DOING ~~ ASIDE FROM ANY
"reEDpBACK” CO-WORKERS OR SUPERV{SORS MAY PROVIDE?

1 2 3 4 5 —b 7
VERY LITTLE; THE JOB lODERATELY; VERY MUCH; THE JOB 1S
ITSELF 1§ SET uP S0 | SOMETIMES DOING THE SET UP SO THAT | GET
COULD WORK FOREVER W]THOUT JOB PROVIDES "FESDBACK” ALMOST CONSTANT
FINDING OUT HOW WELL | AM TO ME; SOMETIMES |T “FEEDBACK” ABOUT HOW

DOING, NOES NOT. weLL | AM DOING.




SECTION 3

LISTED BELOW ARE A NUMBER OF STATEMENTS WHICH COULD BE USED TO DESCRIBE A JOB.

TOU ARE TO INDICATE WHETHER EACH STATEMENT 1S AN ACCURATE OR AN INACCURATE
BESCRIPTION OF YOUR JOB.

ONCE AGAIN, PLEASE TRY TO BE AS OBJECTIVE AS YOU CAN IN DECIDING HOW ACCURATELY EACH STATEMENT
DESCRIBES YOUR JOB -- REGARDLESS OF WHETHER YOU LIKE OR DISLIKE YOUR JCB.

HRITE A NUMBER IN THE BLANK BESIDE EACK STATEMENT, SASED ON THE FOLLOWING SCALE:

N

How ACCURATE 1S THE STATEMENT IN DESCRIBING YOUR JOB?

2 3 4 5 £ 7
VERY ilosTLy SLIGHTLY  UNcCErTAIN  SLiGHTLY  MosTLy VERY
INACCURATE  INACCURATE INACCURATE ACCURATE ACCURATE  ACCURATE

THE JOB REQUIRES ME

THE JOB 1S ARRANGED
BEGINNING TC END ...

JU3T DOING Tnt wORK

TO USE A NUMBER OF COMPLEX OR HIGH=LEVEL SKILLS .ivvuivviviinannr s

50 THAT | po hQI HAVE A THANCE TO DO AN ENTIRC PIECE OF WORK FROM

THE SUPERVISORS AND CO-WCRKERS ON THIS JOB ALMOST NEVER GIVE ME ANY “FEEDBACK” ABOUT
HOW WELL | AM DOING IN MY WORK « vt vusvtt e esnennuninosnrstrreesaesnssusonennteeenenns

THIS JOB 1S ONE WHERE A LOT OF OTHER PEOPLE CAN BE AFFECTED BY HOW fELL THE WORK GETS DONE. ____

THE JOB DENIES ME ANY CHANCE TO USE MY PERSONAL INITIATIVE OR JUDGEMENT iN CARRYING
OUT THE WORK 4w u i v a s v a e i i e s s 0000 a 0 a0 a s i e a ey i s i bt aaa e

SUPERVISORS GFTEN LET ME KNOW HOW WELL THEY THINK | AM PERFORMING THE JOB ..... e

THE JOB PROVIDES ME THE CHANCE TO COMPLETELY FINISH THE TASKS | BEGIM vvvivrnensrvinnrs,

THE JOB ITSELF PROVIDES VERY FEW CLUES ABOUT WHETHER OR NOT | AM PERFORMING WELL .......

THE JOB SIVES ME CONSIDERABLE OPPORTUNITY FOR INDEPENDENCE AND FREEDOM IN HOW |

DO MY WORK

THE JOB ITSELF 1S NOT VERY SIGNIFICANT OR IMPORTANT IN THE BRQADER SCHEME OF THINGS .
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SECTION 4
oW PLEASE INDICATE HOW YOU PERSONALLY FEEL ABQUT YOUR JOB.

EACH OF THE STATEMENTS BELOW 15 SOMETHING THAT A PERSON MIGHT SAY ABOUT HIS OR HER JOB.

You ARE To

INDICATE YOUR OWN FERSONAL FEELINGS ARQUT YOUR JOB BY MARKING HQW MICH YOU AGREE WITH EACH OF THE

STATEMENTS.,

WRITE A NUMBER IN THE BLANK FOR EACH STATEMENT, BASED ON THIS SCALE:

How MUCH DO YOU AGREE WITH TME STATEMENT?
] 2 3 Y 5 ) 7
D1saGreE DisaGREE  DisaGRrEE HeutrAL AGREE AGREE AcreE
STRONGLY SLIGHTLY SLIGHTLY STRONGLY

1. iy OPINION OF MYSELF GOES UP WHEN | DO THIS JOB WELL. 't vv ittt ot enustnn ininsnrrersenss

2. (GENERALLY SPEAKING, | AM VERY SATISFIED WITH THIS JOB +uutvnvrerovarotneranenrorsrnes

3, | FEEL A GREAT SENSE OF PERSONAL SATISFACTION WHEN | DO THIS JOB WELL vvvvvvrecrsonn

4. 1 FREQUENTLY TRINK OF QUITTING THIS JOB 4 uuvvstvvnvnnurrvonnarnennen AR

S. | FEEL BAD AND UNMAPPY wnEN | DISCOVER THAT | HAVE FERFORMED POORLY ON THIS JOB ......

©. 1 AM GENERALLY SAVISFIED WITH THE KIND OF WORK | DO IN THIS JOB «\vuvunsenecnrrnnroni

7. Iy OWN FEELINGS GENERALLY ARE NQT AFFECTED MUCH ONE wAY OR THE OTHER BY HOW WELL | DO
ON THIS JOB.uvvvervrenonas e e e e e e e e e e

c-7




SECTION 5

JOW PLEASE INDICATE HOW SATISELED YOU ARE WITH EACH ASPECT OF YOUR JOB LISTZD BELOW.
WRITE THE APPROPRIATE NUMBER IN THE BLANK BESIDE EACH STATEMENT,

How SATISIFIED ARE YOU WITH THIS ASPECT OF YQUR JOR?

1 2 3 4 5 b

ExTrREMELY DISSATISFIED StiGHTLY  HEuTRaL  SLIGHTLY SaTisFied  ExXTREMELY
DISSATISFIED DISSATISFIED SATISFIED SATISFIED

1. THE AMOUNT OF PERSONAL GROWTH AND DEVELOPMENT [ GET IN DOING MY JOB .. ..vivvirun

2. THZ LCEGREE OF RESPECT AND FA|R TREATMENT | RECEIVE FROM MY SUPERVISOR..

3. THE FSELING OF WORTHWHILE ACCOMPLISHMENT 1 GET FROM DOING MY JOB. .\ v vu,rrnnyons

4., THE AMOUNT OF SUPPORT AND GUIDANCE [ RECEIVE FROM MY SUPERVISOR . ivvvvveiv e

G. THE AMOUNT OF INDEPENDENT THOUGHT AND ACTION | CAN EXERCISE IN MY JOB +vvviviins

6. THE AMOUNT OF CHALLENGE IN MY JOB +0vivrviiiroenn e e

7. THE QVERALL QUALITY OF THE SUPERVISION [ RECEIVE IN MY WORK \.ivuinaiasinaniees

ONCE AGAIN,




SECTION ©

LISTED BELOW ARE A NUMBER OF CHARACTERISTICS WHICH COULD BE PRESENT ON ANY JOB. PEOPLE DIFFER
ABOUT HOW MUCH THEY WOULD L1KE TO HAVE EACH ONE PRESENT IN THEIR OWN JOBS. WE ARE INTERESTED
IN (EARNING HOW MUCH YOU PERSONALLY WQULD LIKE TC HAVE EACH ONE FRESENT [N YOUR JOB.

USING THE SCALE BELOW, PLEASE INDICATE THE DEGREE TO WHICH YOU wOUID [ IKE TO HAVE EACH CHARACTERISTIC
PRESENT IN YOUR JOB.

4 5 6 —7 8 9 10

WouLD LIKE WHOULD LIKE WouLd LIKE

HAVING THIS ONLY HAVING THIS HAVING THIS

A MODERATE AMOUNT YERY MUCH EXTREMELY MUCH

(OR LESS)
1. HiGe RESPECT AND FA'R TREATMENT FROM MY SUFERVISOR.,..... e e
2. STIMULATING AND CHALLENGING WORK.... .. ... e e e e e e e
2, (HANCES TO EXERCISE INDEPENDENT THOUGHT AND ACTION TN MY JOB .t vervevvsnannnnassannnns
4. GREAT JOB SECURITY it vvvnivrnnnvenvenns snnnnenss Ve e e e e
S, YERY FRIENDLY CO-WORKERS 1t vt vt v ttne e ottt atentonneraninssastsaioerinorsaroiiimeens
6. OPPORTUNITIES TO LEARN NEW THINGS FROM MY WORK. .1 tvereerennon e e e e
7. HIGH SALARY ARD GOOD FRINGE BENEFITS 4uv vt v evrarnannsssoe i iacinaanatisiraninss vens
8. OPPORTUNITIES TO BE CREATIVE AND IMAGINATIVE IN MY WORK ,..... e e e e e
G, QUICK PROMOTIONS 4ttt v s o inorvr ettt i it ae s b e a s n s e et st aan ey

10. QPPORTUNITIES FOR PERSONAL GROWTH AND DEVELOPHMENT IN MY JCB .

11. A SENSE OF WORTHWHILE ACCOMPLISHMENT TN MY WORK v vt vurvaannaransnnerorreaionattarestns




SECTION 7

THIS SECTION INVOLVES VARIOUS ASPECTS OF YOUR JOB., YOQU ARE TO RATE TO wHAT EXTENT YOU BELIEVE THE
FOLLOWING ITEMS ARE TRUE BY PUTTING THE APPRQPRIATE NUMBER ON THE RATING SCALE IN THE SPACE PROVIDED.

1 2 3 4 5
VERY LITTLE LiTTLE SomME GREAT VERY GREAT
EXTENT ExTEKT Exrent ExTENT [xvent

l. To WHAT EXTENT DO SUPERVISORS GIVE ASSIGNMENTS OR DIREITIONS THAT CONFLICT WiTH
DIRECTIVES GIVEN BY OTHER SUPERVISORS? 4 v vuvn vt vt onnt et oo tosrercrnsnnsness v1s

2. TO WHAT EXTENT DO YOU RECEIVE CLEAR JOB INSTRUCTIONS FR0OM YOUR SUPERVISORST.......

et

3. To WHAT EXTENT DOES YOUR SUPERVISOR ASK YOUR OPINION WHEN A PROBLSM RELATED TO YOUR
WORK ARISES? v vt ennvterrannreinironioe corss e e e e e e

e

4. To WHAT EXTENT DOES YOUR SUPERVISOR SET A GOOD EXAMPLE FOR HIGH PERFORMANCE?.......

5. To wWHAT EXTENT 1S IT DIFFICULT TO GET PROBLEMS RESOLVED BECAUSE THOSE IN AUTHORITY DO
NOT RESPOND TO OR MAKXE PROMPT DECIS{ONS OR RECOMMENDATIONS? . tvvivunuvnnnsienineses
6. To WHAT EXTENT DOES YOUR SUPERVISOR PROPERLY MOLITOR YOUR WORK PERFOSMANCE?.....,..

To WRAT EXTENT 1S WORK TIME LCST THROUGH POOR SCHEDULING ANL FLANNINGT 1 vvrvvsoraes

~4

8. To #HAT EXTENT DOES YOUR SUPERVISOR CORRECT YOUR BEHAVIOR IF YOU FERFORM POORLY IN
YOUR JOB .ttt a o ettt i e e e e e

9. To WHAT EXTENT IS TNFORMATION CCNCERNING REASONS WHY THINGS ARE DONE THE WAY THEY ARE
COMMUNICATED TO mORKING PERSONNEL? . v'vvvvivn.. ., B

———

10, To wHAT EXTENT 1S YOUR SUPERVISOR ABLE TO PLAN AND COORDINATE YOUR WORK GROUF'S

ACTIVITIES SO THAT MAXIMUM PERFORMANCE 15 POSSIBLE? vuvnvrrvurverinnoneivvnnnennon RE
i
11. To wdaT EYTENT DO INTERRUPTIONS OCCUR IN YOUR DAILY ROUTINE THAT TAKE YOU AWAY FROM YOUR 1
PRIEMARY JOB 7, 1ttt vt i vs vt vt e e a s et in s e st r e s e e e e e e 8
) 12. To wHAT EXTENT 1$ YOUR SUPERV|SOR RESPONSIBLE TO THE NEEDS OF HIS SUBORDINATES?.... B!

! 12, 7O WHAT EXTENT DC YOU ENJOY PERFORMING YOUR PRIMARY JOBZ. it visiveraenennson, R

14, To WHAT EXTENT DOES YOUR GROUP WORK WELL TOGETHER AS A TEAM? . itvuivviiivnrresonens

TO WHAT EXTENT ARE WORKERS HERE UNDER A LOT OF PRESSURE TO GET JOBS FINISHED?.....,

- po - =
—
(V3

15, To wWHAT EXTENT WOULD YO LIKE TO SPEND MORE TiME PERFORMING YOUR PRIMARY JOBY......

CEL i
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17,

27.

28,

29.

32.

3l.

32.

1 2 3 4 5
VERY LITTLE LITTLE Some GREAT VERY GREAT
EXTENT ExTENT ExTENT EXTENT [xvent

TO WHAT EXTENT DOES THE PERFORMANCE CF YOQUR JOB CONTRIBUTE TQ THE EFFECTIVENESS OF
YOUR PRIMARY JOB Tttt ittt bttt e tan s e e st s et e et e e s e e e

To wdAT EXTENT DOES YOUR SUPERVISOR MAKE GLEAR TO YOU WHAT ASPECTS OF YOUR PERFORMANCE
HE CONSIDERS TO BE MOST IMPORTANT? . iivvvevvunens s e e e e e

TO WHAT EXTENT DOES YOUR SUPERVISOR ENCOURAGE YOU TO HEWF IN DEVELOPING WORA METHODS
AND JOB PROCEDURES ? vt v v v v vt et i tnn o ttu it vt e ot ittt et an it ansonsens e e

7O WHAT EXTENT DL YOU SFEND VOUR TIME PERTORMING YOUR PRIMARY JOBZ: vuvrvcervirecens,

TG WhAT EXTENT DOES YOUR SUPERVISGR LET YOU DO YOUR WORK IN TrE wAY YOU THINK 1S BEST? —

TO WHAT EXTENT CAN A WORKER BE PROUD TG SAY HE WORKS HERET 4\ivivvvrvvnnnerrovrennns .

TO wHAT EXTENLT DO DISCUSSIONS wITH OTHER MEMBERS OF YGUR WORK GROUP ASSiST YOU IN
PERFORMING YCUR U0B? . vivvrvnnrnnerous e f e e e

To whAT EXTENT DO WORKERS IN YQUR WORY GROUP TRUST ANC HAVE CONFIDENCE IN YQUR
SUPERV ISR T vt vttt it ettt ent et e e e e e e e R,

Tc wHAT EXTENT ARE YGUR JGB GUTIES CLEARLY DEFINED BY YOUR SUPERVISORZ....vvivcvresiny

To WHAT EXTENT IS YOUR JoZ AS IMPORTANT AS YJU WERE {ED TC BELIEVE IN YOUR INITIAL
TRAINING? vovi i v e e e e e e e ey

TO WHAT EXTCNT 1S INFORMATION COMMUNICATED QUICKLY YO YOU CONCERNING CHANGES IN
PROCEDURES, SOLICIES, ETCT vt et vevann i eerennirans e e e

TO WHAT EXTENT 1S YOUR SUPERVISOR CONCERNED WITH THE QUALITY OF WORK YO TURN OUT

IN YOUR FRESENT U0B?Y vevrvrverortinnrernnns s e e AU e e

To WHAT EXTENT wWitL YOUR SUPERVISOR GO OUT OF MIS WAY TO HLCLP YOU LO AN OUTSTANDING

0 e

TO WHAT EXTENT IS YOQUR SUPERVISOR MORE CIONCERMNED ASuUT MEETING SCHEDULES THAN HE 1S
ABOUT THE WELFARE OF HIS WORKERST vuiv vt cnrevortnetnetnterarents tasanioninenensns

TO wHAT EXTENT IS YOUR SUPERV!SCR SUCCESSFUL IN KIS INTERACTIONS WiTh HIGHER LEVELS
0F COMMAND?. ..., e f e e e e e e e e __
C-11
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VERY LITTLE LITILE SoME GREAT VERY GREAT
ExTENT EXTENT ExTeENT EXTENT EXTENT

TO wHAT EXTENT DOES IT BOTHER YOU TO HEAR (OR READ ABOUT) SOMEONE CRITICIZING THIS
UNIT OR COMPARING THIS UNIT UNFAVORABLY TO OTHER UNITST .. iivvurtiivnirnriirniinarnnanen

To WHAT EXTENT DOES YOUR SUPERVISOR PROPERLY MONITOR YOUR PERFORMANCE? +evvrivverionan,

TO wHAT EXTENT ARE WORKERS HERE UNDER A LOT OF PRESSURE TO GET JOBS FINISHED?.....

To WHAT EXTENT ARE YOU CALLED AwAY FROM YOUR PRIMARY JOB TO PERFORM OTHER DUTIES
OR DETAILS?......... e e e e e e e

TO WHAT EXTENT DO YOU RECEIVE FORMAL, ON THE JCB TRAINING?............. e e
TO wHAT EXTENT DO YOU RECEIVE INFORMAL, ON THE JOB TRAINING?, .\ vvivvier o, e
TO WHAT EXTENT 1S THE ON THE JOB TRAINING YOU RECEIVE HELPFUL? ...ttt vnonnnniainens

To WHAT EXTENT HAVE YOU MISSED ON THE JO3 TRAINING BECAUSE YOU WERE CALLED AWAY FOR
OTHER DUTIES OR DETAILST. .\ vviverivunennns e e e e

To WHAT ExTERT DO | HAVE ENOUGH TIME T3 TAKNE CARE OF MY PERSONAL AND FAM' ¢ NEEDST.....

TO WHAT EXTENT ARE WORKLOAD AND TIME FACTORS TAKEN INTO CONSIDERATION IN PLANNING YOUR
WORK GROUP ASSIGNMENTS?Z. ..., e e e e e e e

TO WHAT EXTENT ARE YOU GIVEN THE CHANCEZ TO COMPLETELY FIN[SH TmE TASKS YOU BEGIN?......
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APPENDIX C-2. WORK POOL EVALUATION FORM (TROOP)

Were you ever assigned to the work pool?  Yes No

Use this scale to answer the following quescions:

I 2 3 4 5
Very Little Little Some Great Very Great
Extent Extent Extent Extent Extent

(1) To what extent has the amount of primary job interruptions
decreased since the work pool system began? . .

(2) To what extent did the work pool system directly affect
you? . . .. .. L.

(3) To what extent did you like the work pool system for
scheduiing manpower to work detaiis? . . . . . .

(4) To what extent do you feel the work pool system is an
effective method of assigning individuals to work tasks
even though you may not personnaly like it? . .

(58) To what extent do you feel the idea of a work pool system
should be continued? . .

C-13
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APPENDIX C-3. WORK PQOL EVALUATION INTERVIEW (FIRST SERGEANTS)

1. Mere you able to reduct the amount of task requests to the
platoon sergeants, due to the presence of the work pool?

2. How effective do you perceive the work pool system to be?
3. Was the work pool system easy/difficult to organize and implement?

4, Did you ever find that the work pool could not accommodate a
task request due to unavailability of manpower?

If so, how frequently?

5. Did you find that you had to check-back with the pool supervisor
to ensure the task was done?

’ 6. What do you think are the attitudes of the platoon sergeants
1 toward the work pool system?

7. Do you feel the work poel system can be effectively incorporated
into the military setting? Why or why not? Modifications? }“

e e
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APPENDIX C-4. WORK POOL EVALUATION INTERVIEW (PLATOON SERGEANTS)

1. Do you feel the work pool system has helped you to maintain
a more stable work force? Greater amount of manpower?

‘ 2. Do you feel the troops liked the work pool approach? Why or
why not? (Reward/Punishment)

g ==
(3]

What was the impact of having men taken trom your unit to
participate in the work pool on: Administering OJT: Scheduling
of work? Predictability of manpower?

4, In your opinion, is the work pooi system better, the same, or
worse than the previous system?

! ' S. Do you feel the work pool system can be effectively incorporated

into the military setting?
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