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Chapter |

THE RESEARCH PROBLEM

Cne of the key dimensions of the strength of the United
States Navy ls the readiness of {ts Naval Air Forces. Readlness
ls dependent. In large part. on the effectiveness of shore-baged
Navai Alrcraft Intermedlate Malntenance Departments (AIMDs). The
AIMDs are activitlies that provide repair support to shore-based
alrcraft squadrons in the continentai United States and provide
in-dspth backup support for the Carrler Alr Groups (CAGs) based on
depioyed aircratt carrlers around the worid.

The purpose of the present study was to tegst the Methodoiogy
for Generating Efflclency and Effectiveness Measures (MGEENM)
Introauced and tested by the Alc Force Human Resources Laporatocry
(AFHRL) of the United States Alr Force in the Communlcation ang
Navigation Equipment Repalr Branch of a shore-based AIMD undetr the
Commander. Naval Alc Force. Unlted States Paclflic Fieet. The
Intent of the research was to determine whether the use of the
MGEEM Increased the effectlveness of the Communication and
Navigation Equipment Repaicr Branch of a shore-basea Naval AIMD.
and to determine whether there |s inter-service transportability
of the MGEEM by comparing the resuits of thlg study pecformea in
the Navy with an |ndependent!y-conducted productivity study in an

Alr Force shop with an ldentical organizationai miggion.




To achleve these two purposes, the followlng reseacch
questions were asked:

I. What changes |n effectiveness of the Communication and
Navigatlon Equipment Repalr Branch of a shore-based Naval Aircraft
Intermediate Malntenance Department (AIMD) were observed during
ang after implementing the MGEEM?

2. How closely did the Key Result Areas (KRAs). Indicatocs
and the subseguent changes in effectlveness obtained from this
Navy study compare with those of an independent|y-conaucted
implementation in an Alc Force shop with an Iidenticai

organizational mission?

Delineation

The cost of modern weapons systems and the limltations of
budget and mateclal regources make it Imperative that inaustrial
activities. such as the shore-based Naval AIMDs. are cun as
effectively as possibie. The administration reaiized that
procuctivity I8 an important lssue and. in [985. lssued Executjve
Orger 12552. which directed that ail major governmental agencies
increase productivity by 20 percent by 1992.

A standardized method of defining, quantifying and improving
migsgion effectiveness would allow for a continuous ana uniform
method of measuring the relative standing of eacn AIMD and offer a
proceaure tor improving its overail pcoaguctivity. This reseacch
was primarily concerned with finding a standardizea method to

increase migsion effectiveness. and hence the productivity. in the




Communlcatlon and Navigation Equipment Repair Branch of a
shore-pased AIMD. Addlitlonally, the research was designed to
determine the inter-service transportabillty of the MGEEM by
compacing It with an Independent!|y-conducted Impiementation In an
Alr Force shop with an ldentlcal organlzatlonal mlsslon.

Because of a policy of decentrallzatlon of authorlty In the
Navy. each AIMD |s managed by an AIMD Offlcer with a speclfic
leadershlp style, and the individual ieadershlp style, to a large
extent. determines an actlvity’s performance. The relatlve
standing of an AIMD with other AIMDs was not an issue at the tlme
of this study. since there had been n0o standardized yardstick
developed to measure productivity in an AIMD. In fact. finding a
standardized method of deflning, quantlfylng and improving mission
effectlvenegs that. with minor modlflicatlons. would functlon In
similar shops In all services would greatly decrease the cost of
establlshing such an organlzational proauctlvity measurement and

enhancement program for the entlre Department of Defense.

Yac{apleg and Relationships

The regearch questlon contalns two variables that are under
Investlagation. The Independent variable. Methodoigy for
Generating Efficlency and Ef fectiveness Measures (MGEEM). is a
tool developed and tested by the Unlted States Alr Force (1986) to
establish a standard method of measuclng and enhancing

organizationai productlvity.




A paradigm of two observable elements (phages) ceflnes the
Independent varlable as fol lows:
Methodology for Generating Efflciency & Effectiveness Measures:

Element One (Development Phase): Once famlllar with the
target organization. the measurement coordinator worked with a
group of workers and thelr immediate supervisors In a structured
group process called the Nominal Group Technigue (NGT) developed
oy Delbecq. Van de Ven and Gustafson €i975) to formulate and
prloritize the organlzation”s prinicipal Intenced accomplisnments.
callea Key Result Areas (KRAs).

Using the same NGT process. those supervisors. together
with theic immediate subordinates. then worked with the
measurement coordinator to identify effectiveness inaicators. The
effectiveness indicators are measures used to determine the degree
to which a speclfic KRA |3 belng accomplished. They then used
thelr judgment. based on knowledge of the job requirements. to
scale the indicators in terms of thelir importance as measures of
the KRAsS on graphs called Mission Effectiveness Charts (formerly
called Contingency Charts). A computer-generated report
conglisting of graphically-displayed measures of the Indicators on
Migsion Ef fectiveness (ME) Charts was then devised to provide
teeaback to management and workers. That feedback served to
inform all concerned just how effective the target organizatlon
was In performing its principal objectlives. or KRAs. orovided
Informatlon to managers to help them do thelr Jjobs petter and

provided performance [nformation to motivate workers.




Element Two (Implementation Phase): Misslon Effectlveness
(ME)> Charts were then publlshed and distributed to the target
organization. Monthly measucements of those indlcators were
gathered from the existing malntenance data collection system to
monitor any changes In effectiveness in the organization. and
feedback reports contalning monthly results were dlstributed to
both management and workers. After the feedback-only cycle was
complete. the addltlonal productivity enhancement of goal-setting
with feedback was added to observe lts effect on mission
effectiveness.

The dependent varlable |3 misslon effectiveness. which |s
defined as the extent to whlch the outputs of the target

organization fulfiil the needs of the customers.

The Research Aeproach

The research approach used was descrlptlve-correlational.
empioylna the Communlcation and Navlgatlion Equipment Repair
Branches |n two major shore-based Naval AIMDs ungecr the Commanger.
Naval Alr Force. Unlted States Paclflc Fleet ana the Communication
and Navigation Equipment Repair Shop at an Alcr Force pase located
in the southwestern United States. The research sought to
determine whether the MGEEM would increase the overail effect-
iveness ln the Camunication and Navigation Equipment Repair
Branch of a Naval AIMD. The research concurrently sought to
determine the degree of relationship between this study's KRAs.

I ndicators and subsequent changes In effectiveness and those




obtalned In an independentiy-conducted Implementation In a
Communication and Navigation Equipment Repal!r Shop at Bergstcom
Alc Force Base.

Using the NGT. the KRAS were determined, ||sted and
prioritized. and indicators and ME Charts for those KRAs were
originated. A computer-generated feedback report consisting of
the ME Charts was then developed.

During the Development Phase of the MGEEM process. four
months of past data Qere coliected to egtabiish a baseline. and
then four months of measurements were made to observe any changes
in mission effectiveness during deveiopment of the MGEEM. Aftec
that. feeaback alone and then feedback with goa!l-setting were
{ntcoduced. The KRAs. Indlcators and ME Charts that had been
developed were published monthly and distributed as feedback for
workers and management of the branch. The essential regearch
question was to determine whether this feedback alone and then
feedback with goaj-setting wouid motivate workers to Increase
thelr effectiveness and would faciiltate as wel!l as improve the

decislon making of managers.

Criteria for the Data Jource

To qualify as a data source. the shore-based Naval AIMD had
to be under the Commander. Naval Air Force. Un!ted States Pacific
Fieet and had to be cliassified as a major AIMD. A major AIMD. for
purposes of this study. [s one that:

1. Serves at [east eicht squadrons.




2. Employs at least 275 techniclang.
3. Processes an average of at least 300,000 maintenance
actiongs per year consisting of processing at ieast
25.000 repairable ltems.
Deflnitions
The folliowing definitions are l{sted to clarify terms used
throughout this paper. These terms pretaln to the Naval

organization under study and the MGEEM process.

Alceraft Intermediate Maintepance Department (AIMD) : a Navy
organization that performs intermediate-leve! maintenance on
alrcraft-reiated avionics, airframes, power plants systems and
components, ground sSupport equipment and other items needed to

gupport Naval Aviation.

AIMD officer: a department head on a naval air station or
ship having the responsibility of managing the intermediate-level

repaijr of aircraft components.

Production contrgl officer: a division officer who aQirects

the efforts of the production divisions f{n an AIMD.

Division officer: the person [n charae of the functioning ot

a division of an AIMD.

York center sucervisor: the sSenior enlisted person on a

shift within a aiven work center.




Key Resylt Areas (KRAg): the principal measurable aspects of
an organization‘s mission: the prime reasons that the organization

exists.

Indlcators: the measurements used to determine the degree to

which KRAs are being accompiished.

Methodelgyv for Geperatlng Efficiency and Effectiveness
Measures (MGEEM): a series of technologies by which
complete productivity measurement and enhancement systems can be

developed for any organlzation.

Measucement Development Team (MDT): a team of members of the
organization to be measured who are knowledgeable about the
organizatlion. have good communication skills and are opinion

leaders by virtue of formal or informal power.

Nominal Group Technlque (NGT): a proven method used by
groups to generate and reach consensus about a complete get of
ideags or gpeciflicatlions on a given subject or question. The

method was developed by Delibecg, Van de Ven and Gustafson.

Force-fleld anajysis: 4 method of displayling the forces in

favor of and opposed to a specific topic.

Migaion effectjveness meagyres: measures of the capacity for

doing the speci!fic job in question.

Target organjzation (branch): the organization under stuay.



Mlsslon Bffectliveness Charts (former]y Contingepcy Charts):
a method of graphlically dlisplaylng organizational per formance,
which |s designed to Increase motivation when glven as feedback to
workers and to improve decision making when glven as feedback to

managers.

Yeighted score: any score welghted proportionately to
indicate the degree to which [t is perceived to be important as a

measurement tool.

Implementation plan: a sStep-by-step written proceauce to

implement a given change In an organization.

Measucement plan: an outline of steps required to be

accomp !l Ished to implement a study of an organizatlon.

Backaround

Alrcratt readlness factors are vitally important and are
reviewed dally at vaclous levels of command to monitor the current
astatus of the Naval Alc Forces and to determlne the nature and the
extent of deflclencles. Productivity, as a measure of the
effective use of resources. ls an important factor in readiness.
since low proauctlivity will degrade aircraft readiness.

Alrcraft maintenance has become more cruclal to atccraft
readiness as aircraft systems have become more complex. AS tnese
gystems become mocre Sophlstlcated. the personnel resources usea to
cepalr them have to be used more effectlvely. Proper utlllzatlon

ot the availablie personnel is a challenge for the AIMD Officer.




gsince the performance of the AIMD has a immediate and dlrect
pearing on alrcraft readiness of the squadrons served by the AIMD.

At the time of this gtudy. no objective method existea for
evaluating the effect of local management on AIMD productivity.
The administration had detected a decrease |n federal productivity
and. In (985, President Reagan stated his view on the importance
of proauctivity improvement to the nation when he asked Congress
to pass a joint resolution declaring productlivity Improvement as a
natlonal goal.

The United States Air Force has long recognized the
importance of product!v!ty improvement, as evidenced by Air Force
Regulation 25-3. the Alr Force Procuctivity Enhancement Program
(PEP>. This regulation establishes productlvity !mprovement as a
oriority in the Alr Force. and |t acknowiedges the fact that the
regpongibililty for productivity lmprovement in Alr Force
organizations rests squareiy on the shoulders of the managers.

Using resources in the most effective way possible to
accompiish an assigned mission I3 a manager‘s primary respon-
giblilty. Meeting this responsibility with |lmited oudgets ana
expanding mission requirements piaces a premlum on management
excellence. Productlvity growth is egsentlal |f these manacgement
challenges are to be met. The MGEEM evolved In the Alr Fforce as
the recommended soiution to the productivity measurement and
enhancement problem. That methodology was tested in many Alr
Force organizations, including a Communication and MNavigation

Equipment Repair Shop in a maintenance squadron at B8ergstrom Air
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Force Base. and significant increases !n mission effectiveness
were documented. In January 1987, the MGEEM was Incorporated into
Alr Force Regulation 25-5 as the measurement component of the
Performance Measucres Document (PMD). This reguiation empowers the
Alr Force Management Englineering Agency (AFMEA) to evajuate the
Management Informatlon System (MIS) in place in every Alr Force
functional area. For those found to have an inadequate MIS. the
MGEEM is recommended for use. On every Unlited States Air Force
pase [n the world, [t was expected that there wouid be a cacre of
Management Englineering techniclans trained to implement and
modify, as needed, the MGEEM systems on the local pase.

Since both the Navy and Air Force were facea with the same
mandate to [ncrease proauctivity by 20 percent by the year 1992,
and since the Air Force had aiready fleld-tested the MGEEM ana
found !t effective In measuring and increasing organizational
proauctivity. it followed that the Navy should test the viapbiliity
and transferabl!lity of this proven methodoliogy in [ts own
organizations. The information gathered by this research shoula
provide strong evidence in answering the question of the inter-
service trangportablliity of the MGEEM and may significantly
contribute to designing a multi-service productivity measurement
and ennancement program for the Department of Defense. The
finalnros of this study shouid aiso be useful to AIMD Offlcers in
increasing their abiiity to manage effectively anda. thus. increase

the proguctivity In their facilitles.
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Sugmary

This chapter presented the background for the research
problem. the research problem itself, and the research questiong.
The research probiem was then delineated and the neea for
standardized measurement of organizatjonal productivity in
Alccraft [ntermediate Maintenance Departments was stated. The
variaples were then named and defined.

The research approach was out|lined and use of the Nominal
Group Technique to determine Key Resuit Areas (KRAS). indicators
and Mission Effectiveness (ME) Charts was discussed in that
outiine. The criteria for the data source were then given. and
definitlons of terms used in the study were stated.

The background of the study supported the purpose of the
gtudy. which was to determine whether the use of the Methodaiogy
for Generating Efficiency and Effectiveness Measures (MGEEM)
resuits [n an increase in migsion effectiveness in the
Communication and Navigation Equipment Repair Branch of a
shore-pased Naval AIMD. A concurrent purpose of the stuay was to
determine the degree of inter-service transportabiflity of the
MGEEM by cetermining whether there wag a comparable relationship
oetween KRAS. indicators and subsequent changes in effectiveness
in an independentiy-conducted implementation in a Communication
andg Navigation Equipment Repair Shop at Bergstrom Air Force Bage.

The research approach used in the study wag considered
descriptive-corcelational. uging the Communication and Navigation

Equipment Repair Branches of two shore-based Naval AIMDs ana the
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results of a previously conducted study [n an Air Force
Maintenance Squadron. The KRAsS. Indicators and resultant changes
in mission effectiveness documented in this study were compared
with the corresponding relationships obtained from the Alr Force
study. This comparigson will serve as a basis for a decision
making process lnvolving the establishment of a multi-service

productivity measurement and enhancement program.
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Chapter 2
REVIEW OF SELECTED LITERATURE

This chapter presents an overview of the
literature reiated to the current study. The materlal
discussed |9 associated wlth one or moce of the
tol towing areas of emphasi{s explored in this reseacch
eftort:

<¢1) The backaround i{lterature leading to the
development of the Methodology for Generating
Efficlency and Effectiveness Measures (MGEEM) lntro-
duced by Tuttle ¢1981) ana

(2 The background ilterature leading to the
development of the Contingency (or Migssion Effective-
ness) Measurement System develioped by Pritchard. Jones
and Roth (1987) In conjunction with a Study funded by
the Alc Force Human Resources Lapboratory (AFHRL).

The research has been c¢rganized as outilinea In
these two general areas In order to provige a com-
prehensive presentation of publisheda finaings that have

addressed probiems in the areas expliored in the current

stuay.
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Background for the Yethodologv for
Generatlng Efficlency and
Effectiveness Measures

The measurement of work effort has long been
consl dered an effectlve way to Increase productlvity
(Klug, 1962>. In a 10-year study of an Alr Force work
measurement program. as applled to alrcraft malntenance
and supply functlons. Klug found that labor efficiency
rose from 5SS to 89 percent In malntenance and 6! to 88
percent i{n supply. Newburn (1972) pointed out that
productivity feedback reports to workers stimulate
innovatlon and competitlon wlthln an organization. ana
even an imperfect measure |s worth the effort as long
as It stlmulates these responses.

Mol lenhoff (1977) summarlzea that the qevelopment
ana implementation of a work measurement sysStem based
on sets of performance lndlcators for Key Result Areas
(KRAgS> ana refined productlv|ty standards was suitaple
for use with workers performlng complex iobs. He
further subalvidea KRAs into measurable unlts and usea
numer ical goals. ratios. rating scale target scores ang
performance ranges to reflect reasonable ana achievapie
quantitative standards for productivity measurement.

Stewart (1978) developed a multiplicative muiti-
attripute utllity measure of proquctlvity using a
structured group process. The resuitlng measures were

usSea 1n an aggregated form to represent overall
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organizational productivity or in a disaggregatea form
to monitor individual factors. As long as the
organlzatlion accepted the measure. it appeared to be an
excellent tool for complex. dlfficult-to-measure
gsituations.

After refining numerous attempts at aeveloping Key
Result Areas (KRAs) ana Indlicators tor thogse KRAs. the
Nominal Group Technique (NGT)> developed by Deibecq, Van
de Ven and Gustafson (1975) emerged as an efflclent
method for completing that process when working with
groups that could communicate and discuss items
together in one setting. The NGT Is a group consgensus-
geeking strategy congisting of the following steps
(Delbecqg, Van de Ven and Gustafson. 1975:11-13):

1. Sllent generation of iceas In writing:

2. Listing of ideas. one at a time. in

round-robin fashlion. that were generatea
by lndividual group members:

3. Dlscussion and clarification of the “"raw*

llst of ldeas presented:

4. Inaiviaual voting to prioritize items
from the ligt:

S. Further voting and classification of items
anga voting patterns:
6. Revoting to generate the final list.
The firgst documented research application ot tne
NGT to proauctivity measurement was in a researcn
program by Sink (1977). conducted under the auspices of
the Chio State University Productivity Research Group.

Another researcher subsequently discussed and

demonstrated the appllcability of the NGT to the
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geveiopment of etfliclency and effectliveness indicators
(Tuttie. 1981).

In order to access organlizational performance
accurately. a set of measurement cciteria including
efficiency and effectiveness is required. [n order to
have maximum utility for research purposes. criteria
should also meet the followlng sStandaras:

1. Criteria should. as a whole. possess the

fol lowing characteristics (Kearney. 1978:11-13):

Completenegs. All sianificant facets of the
organization’s mission should be covered:
Comparapllity. Measures should cemain
applicaple from one time period to another:
Input Coverage. The output indicators shoula
cover all signiflcant results opbtajnea from
all controilable inputs to the production
process (e.g.. the results proqucea by the
work hours of all people working in the
organization):

Measures should make maximum use of existing
data sources:

= . The costs of measurement
should not exceed the benefits obtainea:

Acceptabliity. The indicators should pe
meaninaful and acceptable to thoSe whose
pecrformance is being measured.

2. Criterlia should. as a whole. have the
fol!lowling properties (Tuttie. ¥Wilkinson and Matthews.
1982: 2-3):

consigstency. Be consistent across
organizations that perform similiarc

functions:

comprehensivenegg. Cover all key tacets of
misgssion performance:
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3.

Include muitiplie Indicators of both
efflclency and effectiveness.

Individual Indicators should pogssess the

fol lowlng characteristics (Hurst. 1980: 43-49):

Yalidjty. Indlcators should accurately
reflect changes in the organization’s
performance:
Uniquepness. Indicators should be reiatively
Independent of each other:
Understangapility. Indlviauals belng
measured should understand how their
performance Ig reflected in the i[ndlcator
beling used:
controjlapflity. Organlizational mempers
should be able, throuah thelr actions on the
Job, to produce changes in the indicators
that are related to thelr performance:
Indicators shouid yiela
information that |2 repeatable over time.
assuming that performance levels remain the
same .

Many research Studles In the fleid of productivity

have been conducted in the Alr Force and Navy. A

research study conducted by the Alr Force (Prltchard.

Montaano and Moore, 1978). which explored the effect of

variougs forms of job perfomance feedback on

proauct lvity. suggested that feedback regarding .ob

performance has considerable potential for Improving

proauctivity. Fears are generatea by productivity

measurement (Tuttle ana Sink. 1984). put sStrategles ana

techniques have been developed to minimize tear. Those

gtrategles, if followed and managed prooerliy. can

asglgt In effectively handling the change associatea

with the

Introduction of a productivity measurement
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process: managed poorly, they can become a disaster
(Brown. 1984).

A ugeful technique for helplng managers understana
the cnange process |s called force-field analysis
(Mahler. 1974). Force-fleld analysals ls a process of
analyzing the forces for and against a change i1n
behavior by an individual or group. A strategy for
increasing the forces for a change ln behavior is to
develop and communicate a collective vigslon of the
organization’s purpose, philosophy and values. Sink
(1984) argued that one approach |9 a strategic
productivity planning process that involves
organization members at all levels In defining futucre
organizational goals.

Two companlon strategies to Increase the forces
for a change ln behavior are (Tuttle ana Sink.
1984:28):

(i) Slmply share previocusly undaiscloseda pbusiness
information. The purpose of this
information-sharing is to create a sense of
trust. to educate subordinates to economic
realitieg and to subtly suggest that survival
of the organization and continued Job
security depend on maintalning
competitiveness.

(2> Top management |eadership must communicate
the message that productivity is important.
and It must explain wny.

Once the mood has been Set. the measurement

implementatlion methodology is ready to begin. For over
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five years. the Maryitand Center for Productivity and
Quality of Working Life carried out research to deveiop
and test a Methodology for Generating Efficlency and
Effectiveness Measures (MGEEM> (Cordry and Tuttle.
1984: Tuttle, 1981: Tuttie, Wlikinson and Matthews.
1982:>. Thig methodeciogy (s highly participative ana
makes extensive use of the NGT
(Delbecqg. Van de Ven andg Gugtafson. 1975: Sink. 1983).

Measurement is a process that [nvolves assigning
numbers to obljects. events or attributes accordaing to
speclified rules or procedures. More precisely, a
measurement operation is a standaralzea rule that maps
each of a get of obJects into one. and only one. of a
set of categories of numbers (Hays. 1967). Accoraing
to Nunnally (1967:3). “one of the primary aspectg of
standaradization requires that different peopie who
employ the measuring instrument, or supposedly
alternative measures to the same attribute. shoula
obtain simitar resuits.” Hays (1967) concurred by
arquing that the concept of standardization ig critical
to the measSurement process and implies that different
people who apply the sSame rule to particular events or
sSituations optain very simillar resuits.

in the definition of measurement. [t is important
to nNote that numbers are asgsioned to attributes ot

opjects or events. Strictly gpeaking. one dces not
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measure objects, one measures thelr attributes (Emory.
1985: Ker!linger, 1973: Nunnally, 1967). Emory (<1985)
arguea that the !mpllcatlion of this point for
organizational measurement |s that one or a few
measurements of an organization (e.g.. size.
productlvity, etc.) should not pe usea to characterlze
or evaluate the whole organization. He Insistea that
many attrlbutes must be measured if one isS requiread to
describe {n quant!tatlive terms an entlty as complex as
an organizatlon.

According to Nunnally (1967). the use of a
standardlzed organizational measurement proceducre
of fers many benefits to both researchers ana managers.
One heneflt is objectivity. Use of standardizea
measurement orocedures takes much of the guesswork out
of opservations and al lows |ndepengent ver!flcatlon of
organizational attrlbutes. Seconaly. numericai inalces
provicded by measurement procedures allow reporting of
results in finer detall and more oreclsely than wouid
pe pogsible wlth subjective descriptions. These
numerical indices also permit use of mathematicai ana
statligtical analysls procedures. Without sucn
analytical tools. organizational research woulda pe
serlously impairea. Nunnally went on to say that
measurement results facll!lltate communlicatlion between

regearchers. managers. members of the organization ana
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others who influence or are affected by the
organlzatlons actlvitles. He argued that uniess
standardized measurement procedures exlst, It Is
virtual ly lmpossible to evaluate an organlzatlon- s
performance and to communlcate to an interested
audience that progress has been made.

The type of measurement operations selected or
developed depends on the attrlbute to be measured ang
the purpose of the measurement. Four levels of
measurement are typlcally ldentlfled by statisticians:
nominal . ordlnal. lnterval and ratlo (Emory. 1985:

Hays. 1976). HNunnally ¢(1967:13-16) defined the four as

follows:

NOMINAL. In nominal level measurement.
numbers are used el ther as labels or asgs a
means of assligning people. objects or events
to categorles. The use of numbers in this
way does not imply any quant]tatlve meaning
in terms of amount of an attrloute.

ORDINAL. In ordlnal measurement. (1) objects
of measurement are rank-ordered from most to
least with respect to scme attrlbute. (2)
there i3 no indicatlon of how much of the
attribute the measurement object possesses
and (3) there is no indication of how far
apart the objects are on the attribute being
measured.

INTERVAL. Interval measurement procedures
lead to a preclse ordering of oblectg of
measurement with respect to an attribute wnen
the distances between oblectsS are known:
however. interval procedures do not provide
any information about the absoliute magnitudes
of the attrlbute for any object of
Mmeasurement.
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RATIQ. Ratio measurement includes all the
characteristics of interval measurement. but
the quantities are expressed in relation to
an absolute zero, sSo that absolute magnitudes
can be inferred.

When developing and interpreting measures of
productivity. the level of measurement produced by a
particular measurement operation is significant. [f a
pacrticular measurement produces only ordinal
measurement. but ratlio Interpretationg are attempted.
they may easiiy lead to inaccurate conclusions.

In aadition teo the level of measurement. there are
also important attributes of productivity measures.
Hurst (1980: 44-45) described nine characteristics.
which he liSted as desirable for measures of

organizational performance.

oo CONTROLLABLE. The person or group being
measured should have control over the asgpects
of performance measured by the indicator.

25 CONGCRUENT . The performance measure for a
sub-gystem should be compatible with the
overalil mlgsion and objectives of the !|arger
organization system of which It is a part.

3. MEASURABLE. The characteristics snoula pe
quantifiaple through procedures that are
teagible. In addltion. a measurapie
characteristic should be:

a. Ypegujveocal. Not subtect to
misinterpretation and sensitive to actuat
changes in performance that occur:

p. Reproqucible. Similar pertormance

changes will produce similar measures
repeatedly:
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c. Accurate. Not sub.ect to random or
gystematic blases that wlll [ntroduce
measurement errcor: and

d. Objective. Multiple observers of the
characteristics should agree on what is

good performance and what (38 bad
performance.

4. UNDERSTANDABLE. The relationsnip between the
level of performance and the measure is
understood by the [ndlvigual.

S. CHOQOSABLE. The pecple belng measured have a
say ln the measures by whlich thelr
organization wlll be judged.

Hurst (1980) acknowledged that not all of these
attributes of gooa measures can be achleved at the same
time. Common trade-offs discussed by Hurst (1980
included trade-offs between accuracy and under-
gstandabllity and trade-offs between congruence and
measurapility.

Adams (1968)>: Ammons (1965>: Choboar ana Watllin
(1984): Crawford. White and Macnusson (19833:
Dockgtader. Nepeker and Shumate (1977): Jones (19853:
Pritchard. Bigby. Belting. Coverdale and Morgan (1981):
Pritchard and Montagno (1978): and Pritchard. Montagno
and Moore (1978) argued that. in aadltlion to measure-
ment. two of the most establ ished techniques for
enhancing productivity are feedback and goal setting.
They insisted that their research has shown that. when

task-relateq feedback is given to individuais or garoups

who are performing a task, performance increases as a
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result. Similarly, when performance goals are set that
dre acceptable, specific and chalienging, performance
also increases (Latham and Yukl., 1975: Locke., 1967:
Locke. Shaw. Saari and Latham. [981: Steers and Pocter,
1974; Taylor, Fisher and Ilgen. 1984: Tubbs. 1986).
During the 10 years prior to this study. the Air
Force funded a serles of research and development
efforts focusing on the use of feedback and goal-
setting to enhance productlivity. The stuay by
Prltchara. Montagno and Moore (1978) Investigated the
effect of varlous forms of job performance feedback on
proauctlvity. The resuits suggested that feeaback
regarding job performance has considerable potentlal
for Increasing productlivity. Tubbs (1986) clearly
inalcateda that worker particlpatlion in goal-setting
further [ncreaseda productivity. and Pritchard. Jones
ana Roth (1987) demonstrated that. when feedback and
worker particlpation In goal-settlng are used together.

proauct|vity is even further enhanced.,
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Becformance Measurement Regearch
Aggociated with the Contingency
Sor Miggion Effectiveness)
Measucement Methoggoiogy

A gtuay by Priltchard, Jones and Roth. <1987)
examined the effecta of group-level feedback, goal-
setting and Incentlves on productlvity In Alr force
jobs. The study represSented a more sophiSticated
procedure than previous studles. whlch demonstratea the
positive effects of feedback and goal-setting.
Moreover, it dealt with more complex Jjobs having a
nigher degree of independence. Research questions that
were investigated were: <(a) Can a new system of
productivity measurement be effectively Implementea?
(b) Can feedback and worker partliclipation In goal-
gsettlng bDe used in complex operational Alr Force jopsS
to enhance productivity? [t was also of lnterest to
determine how these feedback and goal-settlng systems
affect work attltudes and how well users likea the
gystem.

Pritcharda. Jones and Roth <i987) constructed a
productivity measurement system in two steps. which
enabled them to ceal with complex. Interdependent Jobs.
First. the researchers quided organizational members Ln
gefining the major tasks each organization was
regponsible for carrying out. The mempbers .iointiy

agetermined how to measure performance of each task
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using the Methodology for Generating Efflclency and
Effectiveness Measures as described by Tuttle and
Weaver (l986a. 1986b). This effort resulted In 13
measures for a Communicatlon and Navigation Equipment
Repalr Shop and 33 measures for four sections of a
supply-related task. All of these measures allowed
managers and workers to track the malJor elements of
productivity, but dia not provide for Integration of
the various measures of productivity to produce a “blg
picture” of how effectively elther organizatlon was
functioning. This would have necessitatea combinlng
all of the productlvity measurement qata. ana compining
such large amounts of productivity data ls difficult
(Meenl. 1965).

The issgue of combining the measurement data [ed to
the second Step. A method was developed to compine the
adifferent types of measures [nto one overall measurce of
how effectively the organization was functloning. This
was done DY constructing a graph called a Mission
Effectiveness (ME) Chart. An ME Chart relates eacn
measure of productivity, callea an inalcator. to how
much tnat measure contributes to overall mission
effectiveness. Each measure of productivity was
representea by an ME Chart. ana each ME Chart was
deve ioped througn group discussions with supervisors

and managers.
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Prltchard, Jones and Roth (1987) discovered that.
alithough a curve on an ME Chart couid theoretically be
A linear relationship between a productivity measure
and overall effectiveness. curves on ME Charts for the
five organizations measured were usually curvilinear.
They gemonstrated that thls was an Indication that
tasks do not contribute equally to overall
effectlveness throughout the range of performance. To
account for the fact that all tasks are not equally
important. curves on ME Charts are able to be adjusted
for relative importance. An ME Chart with a steep
slope represents an Important task, whereas a flat
slope represents a relatively unimportant task.

Pritchard and his colleagues (1987) argued that
the ME Chart approach does not attempt to remove
interrelationships among the varlous prodquctivity
measures: use of such charts IS intenced to maximize
motivation. Dlscussions with supervisors and managers
auring Pritchard’s fiela test suggested that the ME
Charts they constructed repreSented the way that tney
actually feit about the relationship between pertorm-
ance and mission accompl ishment.

Pritchard. Jones and Roth (1987: 3-4) founa that
ME Charts are useful for gseveral reasons:

(G They permit the transiation of dlfferent

measures of productivity into a common scale
labpeled "Misslon Effectlveness."”
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2> They capture management pollicy since they
inalcate the relative Importance of various
areas of work done by the organization.

3 They add an evaluatlon dlmension to
productlivity measurement since they speclify
how good each level of performance s on each
indicator.

4> They allow comparlison of productivity across
organizations.

Pritchard’s effort used a process of consensual
Juaament to construct ME Charts. Supervisors ana
workersg constructed and proposed ME Charts for man-
agement’s review and modiflication to reflect organ-
izational policy and goals. Any moalflcation was
completed in a discugsion sessi{on between management
and workers. and this session was found to be extremely
I nformative for managemerit and workers aiike. During
Pritchara“s study, an average correlation level of .95
was optained petween ME Charts developea tor aifterent
snitts. The correlation acemonstrated that this type ot
productivity measurement system developed Dy ohe Qroup
of workers (s in extremely good agreement with that of
another group of workers doing a similar set of Jiobg at
the same locatlion.

[nformation from the measurement gystem was put
togetner in monthly feedback reports and glven to all
workers. supervisors and management personnel by the
researchers. These reports by Pritchara. Jones and
Roth <1987: 4J contained i{nformation inclualng:

L. What the important functions of the unit are:
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2. what should be focused on to accomplish these
functlons:

3. What level of performance |S expected in each
area:

. 4. How much the unit has done in the last month
on each of the important indicators:

S. How good that level of performance is on each
of the indicators compared to the previous
month:

6. What an overali Index of productivity
resembles when aggregated for each of the
important functions:

7. What an overall index of productivity
resemples when aggregated for the unit: and

8. How a specificatlion of the areas can be
determined where productivity could be
Increased. and how the priorlty for each can
be set showing the overall effect on
productivity.

Tuttle and Sink ({984) argued that practically any
effort to measure and enhance productlivity can expect
to be met with some reslstance because of the perceijved
threats Inherent In belng monitored. They outlined two
initial fears: The first was a fear of gstaff reduct-
ions ana the sgsecond fear was a concern that the
researchers would try to teli them how to do their jobs
vetter. Once the personnel ln the target organization
understood that this undertaking was not a manpower
study desianed for staff reductions. that the proauct-
ivity measurement system was to be compietely custom-
titted to their organization ana that they wouia pe
given information about how weil they were doing rather
than aavice on how to do It. these fears were greatiy

Cequced.
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Accordlng to Pritchard. Jones ana Roth (1987). tne
resuits of glving feeaback on this proauctivity
measurement system showed an averade increase of S0
percent across flve organizations compared with pre-
feedback basel ine levels. After five months of
receiving feedback. worker participation in goal-
getting was added (each organization Set {ts own
oroductivity goals). The average increase in
productivity acrogs five organizations with the
adajtion of goal-getting was 74.5 percent above
bageline.

[n addition to focusing on the productivity
etfects. Pritchard. Jones and Roth (1987) ajiso assesseda
the effects of feedback on job attltudes. There were
sionificant increases In ([ob satigfaction anq moraie
trom pagseline to feeaback condlitions. [n aaaition.
attitudes toward the feedback sSystem were very positive
for poth workers and sSupervisors. Seventy-two percent
of the resgpondents to a gquestionnaire assessing
attjtudes toward the system reported that the
proguctivity measurement sSystem was very well |ikeq
overail .

Pritchard. Jones and Roth (1987) reported that
thi1s effort proved extremeiy informative concerning
ootn ma.ior research questions. The results showea tnat

tne new method of measuring organlzationai proauctivity
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1g effective and that feedback and gaocal-secting offer a

number of Important benefits in compiex operational

organizations. Pritchard, Jones and Roth (1987: 7-8)

reported that benefits Include:

1.

The system yleids a wealth of productivity
Information. [t tells how well (how good or
how bad) an organization Is functioning on
each measure of productivity, how well one
part of an organization Is functlioning and
how effectively the entire organization Is
functioning.

Building the system causes an examination of
current practices. Throughout system
consgtruction. discussion of priorities ana
declgions about work procegures are necessary
to buiid the contingencies and assemole them
into a worklng productivity measurement
system. This can stimulate changes in
current practices.

The gystem clarifies policy. Various levelis
of an organization have input lnto each

cont ingency and understand the views of other
parts of the organlization concerning what (s
considered good and bad performance.

Workers see the "expected" level of
performance and what performance 1S
considered good.

Workers recelive positive feedback.
Management and the workers themselves see
when they increase productivity or maintain
high levels of productivity. They usually
find this very motivating.

Workers and mangersS See the precise impact ot
cnanges (increased effort or new ways of
aoing old tasks> on organizationai
effectiveness.

Management can easily monitor the performance
of the organization.
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The results of thls research by Prltchara and nis
assoclates showed that feedback and goal-setting can
lncrease productlvity, since the effectlveness |n-
creased |mpressively |n operational Aic Force Jjops that
Involved both logisticg and electronics maintenance.
In fact. Prltchard. Jones and Roth (1987: 8) statea
that the resuits of the ceseacch cepresented "the
lacgest Increase In productivity ags a result of
feeaback and goal-settl!ng ever obtained by them !n any
work enviconment.”

In summary, this cresearch showed that a product-
ivity measurement system had been developed that
contained maximum motlivatlonal properties and that
teeadback and goal-setting used by the system [ncreasea

proguctiv!ity Impcesslvely.

SUMmALY

This chapter summacized the |itecature sSelected as
a pasis for the research. The available materiai was
screened and sejected for ltg appllcablliity to mllltary
and reiatea industrlial applications. its usefulness to
the researcher and lts relevance to other cesearcn
explored in procductlivity studies Involving m!litary ana
related lnaustcial facilltles.

The section of this chapter that ceviewed the

packaround reseacch on which the Methodology for




Generating Efficlency and Effectiveness Measures
(MGEEM) mcdel was based featured the flndings puplishea
by Tuttie C(1981). Tuttle and Weaver (1986a. 1986b).

and Pritchard. Jones and Roth (1987).
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Chapter 3
METHOD

To obtaln the data requlired for thls study, two
malor Alrcraft Intermediate Malntenance Departments
(AIMDS) were chosen as the target organlzatlons to be
examlned. The AIMD at Naval Alr Statlon North [slandg.
Corcocnado. Callfornia was chosen as the facllilty to
lmp lement the Methodology for Generatlng Efflclency and
Effect lveness Measures (MGEEM). The AIMD at Naval Alr
Statlon Lemoore, Lemcore, Callfornla was selected as
the faclllty to be used as the control group.

The data obtained as a result of the 16-month Navy
study and an examlnation of the changes |In effect-
Iveness observed in the Communlcat lon and Navlgatlon
Equipment Repalr Branch were used tc answer the
fol lowling research questlions:

1. What changes ln effectlveness of the Comm-
unlcation and Navigatlon Equipment Repalcr Branch of a
shore-based Naval AIMD were observed during and after

implement lng the MGEEM?
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2. How closely did the Key Resuit Areas (KRAsS)D,
Indicators and subsequent changes in effect]veness
obtalned from this Navy study compare with those of an
independent | y~conducted implementation in an Air Force

shop with an ldenticai organlizational mlsslon?

Collectlion of Datq
The research was concerned with evaluatling a
standardized method of Increasing misslon effectiveness
and thus organlizatlional productlvity ln shore-based
Naval AIMDs. Two fully-functional major AIMDs under
the Commander, Naval Alr Force. United States Paciflc

Fleet were used in the study.

Data Sourceg

The research required three data sources: One
experimental facility and one control facility for the
Navy study and an [ndependent|y-conducted study per-
formea by the Alr Force. The MGEEM process that was
investigated i3 a muiti-step procedure employing a
measurement facllltator who leads a target organization
through a structured group process callied the Nominal
Group Technique (NGT). which was deve loped by Deibecgq.
Van de Ven and Gustafason (1975). The NGT was used to

define and priorltize the principal intended obiectlives
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of the target organizatlon, which are cailed Key Result
Areas <(KRAsS). A Measurement Development Team (MDT)
conaisting of top level managers along with thelr sub-
ordinates was used to develop the KRAs. Once the KRAS
were defined. the MDT was used to identify Indicators,
which were used to perlodically assess whether the KRAsS
were being accompli ished, and Mission Effectiveness (ME>
Charts were then developed and programmed on a computer
to periodically provide feedback on the organization’s
performance on Indicators to both the management and
the workers. Thig feedback alone. and later feedback
coupled with goal-getting, were studied for thelr
Impact on mission effectiveness.

The entire MGEEM process was implemented in the
Communication and Navigation Equipment Repair Branch
located at Naval Alr Station North Island. Coronado.
California AIMD. The KRAsS and indicators developed at
the Naval Alr Statlon North Island AIMD were publ ished
and distributed as policy and implemented in the Comm-
unication and Navigation Equlipment Repair Branch. A
computer-generated feedback program to dlsplay ME
Charts and provide productivity enhancement was
developed. and feedback reports were made to both

managers and workers to observe changes In mission
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effectlveness based on feedback. After the Feedback
Phase was completed, goal-sett!ng was added as an
addi tional enhancement to observe changes in mlisslon
effectiveness based on feedback coupled with goal-
setting.

The Naval Alr Station Lemoore, Lemoore, Cailfornia
AIMD acted as the control group and was not involved
with any phase of the MGEEM process. The KRAs and
indicators developed at Naval Air Station North Island
were used as items to be measured at both locatlons so
that the gathered data were able to be compared. Four
months of historical data were gathered at both AIMDs
Inltlally to establish a basellne. Monthly measure-
ments were then taken at the AIMDs for four months
during the Development Phase. for four months durlng
the Feedback Phase and for four more months during the
Goal-Setting Phage.

The data from both Naval AIMDs and the Air Force
shop were then anaiyzed to determine (1) whether the
MGEEM process was assoclated wlth a change in migslion
effectivenegs at Naval Air Statlon North Island anda (2»
whether the KRAs. Indicators and resultant changes |n
effectiveness obtained from this Navy study were

simi lar to thoge obtained In an lndependent!|y-conducted
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implementation in an Air Force shop with an identical
organizational mission. The AIMDs used in this study

are described In Tablie 1.

Tablie

Description of the Aircraft Intermediate Maintenance
Departments (AIMDs) That Constitute
The Research Popuiation

MAJOR Number of Number of Annual Repair
AIMD Squadrons Technicians Actions
Supported Empl oyed Per formed
Lemoore i3 653 27.279
North [sland 21 705 35.979

The study design specified a 16-month evaluation
period to minimize !naccuracies caused by the supported
squadrons’ differing missions, deployment schedulies and
operating environments. Some unavoldable influences,
guch as geographlc operational area and speciflc mis-
sion of the supported squadrons, were kept to a
minimum. but were not considered to be relevant
factors, due to the fact that only changes in mission
effectiveness from a given baseline for each AIMD were

belng obsServed.
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Instrumentation

The measurement method used to assess organ-
lzatlonal productlvity is the result of applylng the
MGEEM process to identlify KRAsS, Indicators and deveiop
their resultant Miaslon Effectliveness (ME) Charts. The
methods used as enhancements were feedback and goal-
sett!ng.

Thils approach to measurlng productivity was de-
veloped as a result of funding supplled by the Alr
Force Human Resources Laboratory (AFHRL) and was flela-
tested In 1986 in a Communicatlon and Navligatlion
Equlpment Repalr Shop and In four branches of a Supply
Squadron at an Air Force base located in the south-
wvestern Unlted States. The evaluatlon of the
productivity measurement System was a part of a {arger
project, which focused on lnterventlions of feedback.
goal-setting and incentives as technlques for enhancing
organizatlonal productivity.

To assess lntecventlons, four months of historical
data were gathered to establilsh a basellne before the
Interventions were [mplemented. If no historical data
were present, the most current month’s data were used

to egtablilcesh the baset! ine from which mlsslon effect-
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lveness changes due to the Interventions were able to
pe evaluated.

The frequency for reporting miaslion effectlveness
data for Indlcators within each KRA was establlished as
one month in order to parallel the work cycle. The
data were obtalned monthly pcimaclly from the In-place
malntenance data collection system. The computec-
generated feedback program developed to report results
wasg capable of taking raw Input data and producing a
welghted feedback chart called a Mlisslion Effectlveneas
(ME)> Chart. ME Charts display the Judgments of members
of the work center concerning the Impact of varlous
levels of performance, dlsplayed as lndicatocrs. on the
work center’s overall mission effectiveness. Thus.
thece i one ME Chart for each lIndlcator. Each ME
Chart shows a glven indlcator on the X-axls and always
shows migsion effectiveness on the Y-axigs: see Flgure
3.

Curves on ME Charts account for the fact that some
indicators of productlivity are more Impoctant than
others: thecrefore. the computer-generated feedback
report could aggregate to obtain the total effective-
ness score by addlng the effectlveness scores for each

ME Chart. Thlis score was compared with basel ine and
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the previous month’s effectlveness sScore to determine

the extent of change in mission effectiveness. hence

productlvity.

Brocsdure

To obtaln permission to conduct the study and to
schedule on-site vislts with the AIMDS selected as data
sources, the researcher was asslgned In a Temporary
Add!itlonal Duty (TAD)> gtatus as the measurement facll-
ltator for productlvity in the Productlvlty Branch of
the Alccraft Malntenance Department assigned to the
Commander. Naval Air Force, Unlited States Paclfic Fleet
Staff. Telephone calls to the AIMD Officers estab-
| ished the [nltlal consent to conduct the sStudy: a
follow-up call established a mutually convenlent date
for conducting the Devel|opment Phagse of the MGEEM
process. The procedure followed throughout thls study
parallels the procedure suggested by Tuttle and Weaver
(1986a, 1986b) In their guldes for measurement facll-
itators In the use of the MGEEM process.

At the pre-arranged time., date and place. an in-
ftial meeting with the target Naval Alcr Station‘ s AIMD
Offlcer marked the formal beginning of the MGEEM
Implementation. At that meeting, tlme was devoted to

estapbiish a rapport wlth the AIMD Offlcer and to assure
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him that the purpcse of the MGEEM implementatlion was to
develop a tool that would measure and Improve the
productlvity of the AIMD. The structured interview in
Appendlix A employed by Tuttle and Weaver (1986b) was
used for assistance in the Initial meeting. In the
meeting, the AIMD Offlcer alsc received an overview
brlefing on the MGEEM Develcpment and Implementatlon
Phase, and the major steps of the process were ex-
plained aiong with a suggested timetable for Impiement-
ation. All questions were answered and the AIMD

Of ficer was assured that the MGEEM measurement facll-
[tator was there tc benefit the organization, not to
evaluate or threaten it.

A review of existing in-house documentation was
then made to ensure that the measurement facllltator
was famlllar with the target organization. Examples of
documentation included In this review are listed in
Appendix B.

Ancther source of informaticn about the target
organization was cbtalnea through a site vislt equiv-
alent to the one suggested by Tuttle and Weaver
(1986b). The measurement facillitator’s prcimary concern
in this slite visit was to learn more abocut the target

organization. Examples of specliflc items included in
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the site visit are included In Appendix C. The
facllitator then focused on ldentlfylng the work
center’s major products and services. as well as
developlng a general understanding of the work flow
fnvolved.

[t would have been possibie for the facliiltator to
do an adequate Jjob of conducting the MGEEM implement-
ation wlthout having seen the work sSlte, but there were
dlstinct advantages to such a visit. One advantage was
the opportunity to estabilsh a rapport with members of
the work center. 1If the facilitator was seen as caring
enough to understand how the organization worked.
members tended to cooperate more fully and were more
willingly to cooperate with the requirements of the
research. Another advantage ig that, through seeing
the work gite, the facilitator was able to communicate
more effectively In the group segssions to follow and
was able to better understand participants’ comments
because he had become famiiiar with the pattern of the
work flow.

The facllitator then used a systems diagram, or
input-output approach, suggested by Tuttie and Weaver
(1986b> to illustrate the muitiple organizations that

were lnvolved when determining the misslon effective-
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negs of the target organlzation. A sgystem ls a set of
intecrrelated components that have a common purpose or
goal. A Navy organl!zatlonal system could be an alr
wing, a squadron. a malntenance department or even a
branch within a malntenance department. Systems can be
amall or large, but they all have a get of interrelated
components, such as peopie, materlals, equlpment and
organizatlonal entities that share a common miss!ion.
Systems are deflned In terms of thelr lnputs, outputs.
goalg and interactlons with thelc environment across
gystem boundarlies. Flgure ! plctureg a sysStem defined
by its boundary, which separates [t from lIts envicon-
ment.

As a general rule, inputs to any organizat!i{on can
be grouped into labor, materlai, capltal and energy.
Outputs are deflned as the products or Services that
the gystem produces to achleve lts purpose. The main
outputg of a maintenance organization are the number of
pieces of equipment repaired, personne! tralined, parts
fabrlicated and reports submlitted.

The gystem’s boundary Separates the system from
its envictonment. Although the concept of a boundary is
theoret!cal, it has practical Impllcations, gince a

manager s able to control what goes on in the system
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while having little control over what occurs outside
the system. Once a system is deflned by speclifylng lts
boundarles, its environment conslsts of anythlng that
igs not contalned within the system. More detalled
gystems dl agrams than shown In Flgure | can be prepared
after golng through an organizatlional famliiarlzatlon
process.

The facliltator used the concept of a systems
diagram to better understand the target organlzatlon.
The dlagram for the system under study ls shown In
Flgure 2. It can be geen that lnputs are derlved from
the environment. and the system uses these lnputs to
produce outputs, which are then dlsbursed to the

environment.
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After developlng the systems diagram, it was
explained to the AIMD Offlcer that there are many
reasons why organizatlons decide to measure their
productivity. In general, these motlves are either
organizational control or organlzatlional Improvement.
The motive of organlzatlonal control is that organ-
izations want to generate measures to sSatlsfy someone
else. such as a higher command or a controlling agency.
The mot lve of measurement for organizational Improve-
ment has a dlfferent focus In that the managers
themselves create measures as guides to assist in
identifying methods to improve organlzatlonal effect-
lveness. Thus, control-orlented measurement is used by
organlzations to justlfy themselves to other organ-
izations in thelr environments, while lmprovement-
oriented measurement provides information to enable
organizations to better manage themselves. (This
distinction Is made here, since it was explained that
the MGEEM process should be seen as an improvement-
oriented approach to management.)

A pbaslic purpose of developlng improvement-orientea
measurement is that it provides an organlzation with a
method of Initlating productivity improvement. It was

explained by the researcher to the AIMD Officer ana MDT
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that the relevant measures to be developed by the MGEEM
would not be thoSe that fall under the control of
external organlizationg, but would be those controlled
by the AIMD ltself. Through use of Improvement-

or lented measurement, It was shown that the AIMD
Offlcer and hls subordinates could assess current
performance and take correctlve actlon.

The facllltator then worked wlth the AIMD Offlcer
and approprlate branch personnel to ldentlfy potent-
lally helplng and restralning forces agsoclated with
the goal of Implementation of the MGEEM. Tuttle and
Weaver (1986b) also suggested thls process In thelr
facilitator’s guide. The reason for outlining these
forces 1s to enable the facilltator to put together a
gtrategy to strengthen the forces for Success and to
minimlze forces working agalnst success. A sample of

thege forces ls shown In Table 2.
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Table 2

Analyslis of the Forces For and Agalnst
MGEEM Implementation

Forces For Forces Agajnst
implementation impiementat lon

of the MGEEM process of the MGEEM process
AIMD Qfflcer’s support ----- > <(--Fear of more paperwork
Desire to improve-—--===ce== > <-~-Fear of more workload

Divigsion Officer’s support--> <~--MGEEM process unknown
Supervisor’s support-—=—---=~- > <--Fear of mon|toring

Desire to have a voice~----- > <--Fear of losing freedom

Once the force field analysis summarized in Taple
2 had been compieted, the resuits served to guide the
deve lopment of an Impiementatlion plan. A sample im-
plementation pian format is presented in Appendix D.

The impliementatlon plan was then communlcated over
a short period of time to aii members of the Commun-
lcation and Navigation Equipment Repalr Branch of the
AIMD from the top down as suggested by Tuttie and
Weaver (1986a). Tuttle and Weaver (1986b:9) aiso
suggested that caution should be taken to avoid certain

common misconceptions and errors:
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1. The perception by the workers that the
measurement effort was belng forced on the
organization and does not have the full
support of branch and/or sectlon chlefs. To
avold thls mlsconception, strong, contlnuous
and visible management support- for the MGEEM
process was essentlal.

2. The perceptlion that the process was deslgned
to require more work from members of the
organizatlon., To avold this mlsconceptlon.
It was emphasized that Improvement, not
control, 19 the maln purpose of the MGEEM.
Management made thelr endorsement of thls
purpose to all members of the organization.
Management also stressed that the MGEEM would
ldentify areas where performance could be
Improved by working smacter, not harder.

3. Neglecting to recognize the legltimate
organlzatlonal concerns and |imitatlons
during the Implementatlion of the MGEEM
process. For lnstance, It |Is a mlistake not
to pay enough attentlon to the fears of
organizatlion’s members. I[mplementation haa
to Include a sincere effort to glive people a
chance to volice thelr fears and concerns and
to have those concerns answered honestly.
However . implementatlion was not allowed to
drag on until each minor lssue was resolved.

4. Fallure to ensure that the target
organization had been clearly defined by the
measurement facilltator. To avold
misunderstandings, the faclllitator had a
clear conceptlion, dlisplayed Iln a systems
dlagram, of what organlzatlonal unlts and
functlions were within and beyond the scope of
the measurement actlvity. Thls understanding
was shared and agreed to by the commander and
management of the target organlzation.

The next step Involved forming a Measurement
Development Team (MDT) simllar to that suggested by

Tuttle and Weaver (1986a, (986b). Slince the MGEEM
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lnvoives particlipative methodologles. the facliltator
worked wlth the AIMD Offlcer to ensure that the MDT
members were carefully seiected. MDT members needed
sufflclent knowledge of the organlizatlon and Its
primary work process to contribute ldeas and make
meaningful Judgments. Furthermore, they had to be able
to communicate thelr ldeas to those wlith whom they work
and were requlred to be key members or oplnlon |[eaders
by virtue of their formal or informai power.

Two MDTs were formed by Tuttle and Weaver (1986a.
1986b): however, |t was found beneflcial toc form only
one MDT In thlgs Navy study, since the Communlcatlon and
Navigatlon Equlpment Repalr Branch 1s a reiatlvely
small part of the AIMD. The MDT members. conslstling of
the dlvislon offlcer, senlor personnel and opinlon
leaders In the work center, flrst deflned the broad
measurable facets of the branch’s mission (called the
KRAs). Once the KRAs were deveioped, the speclflic
lndlcators and Misslon Effectlveness (ME) Charts for
each lndlcator were devejoped.

From the viewpolnt of the external enviconment.
KRAs are the reasons that the organlizatlon exlsts. The

MDT needed to be brlefed on the meaning of a KRA. Thls
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inltial brlefing paralleled the one suggested by Tuttle
and Weaver (1986b> and is outllned In Appendix E.

The facilltator used the NGT to simpllfy the KRA
development process. The following question was asked:
“What output or results does the Navy expect this
branch to accomplish?* Members of the MDT were asked
to write answers to this question on a sheet of paper.
Once written, all of the answers <(proposed KRAs) were
posted on chart paper around the room. The proposed
KRAs were dlscussed, modi fied and consolldated until a
preliminary listing of KRAs had been generated. The
primary reason that all of the |deas were |lsSted,
dlscussed. modlfled and consolldated was to attempt to
conglder everyone’s lnputs: a further reason was to
reduce. consolidate and reflne the KRAS, which set the
stage for voting to reach consensus on the flnal set of
KRAs among members of the MDT.

The listing was then discussed and voted on to
reduce and prioritize the number of KRAS on the list.
As a result of the flrst vote, the KRAS began to emerge
that were considered the most Important by members oOf
the MDT. The condensed list [s shown In Appendix F.
After more discussion and modiflcation. a second vote

was conducted to further reduce and prioritize the llst
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of KRAS in order of their importance. The final KRAs
are shown ln Table 3. The MDT needed to vote only
twice to reduce the KRAs to a managable number., but

another vote would have been used if necessary.

Table 3

Final KRA Listing of the Communication
and Navigation Equipment
Repair Braanch

KRA # 1. Cugtomer Satigfaction
Describes the organization’s primary means of

measuring the service it |8 required to provide.

KRA # 2. Motjlvation
Describes the organization’s ability to meet the

needs of the assigned workers.

KRA # 3. Tralining
Describes the organization’s ability to meet its

training needs.

KRA # 4. 3Safety
Describes the organization‘s ablliity to coaduct

its Job in a safe manner.
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After the KRAs were developed, the MDT developed
what they consldered the best performance |ndlcators
for each KRA, as guggested by Tuttle and Weaver (1986a,
1986b>. Whlile declding on the best Indicators for each
KRA, use of exlisting statistlical data avaliable from
the malntenance data collectlon system was encouraged.
Thls proved extremely helpful, sSince the MDT members
were famlliar with the meaning of the malntenance data
that were presently belng collected, and new data
col lectlon burdens on the organlizatlon were kept to a
mln imum.

The flrst KRA for which Indlcators were to be
developed was purposely chosen to be the easliest one.
Thls served to famlllarlze MDT members with the process
of developlng lndlcators. Formulating indlicators for
other KRAs was then patterned after the process used on
the flrst one.

While developing Indlcators. members of the MDT
were asked to write down all the potential Indicators
that they could think of for the KRA. The Indlcators
were then |[lsted and discussed, modlfied. consol ldatea
and voted on In the same manner as the KRAs were in
thelr development stage, untll the number of Indlcators

for each KRA was reduced to no more than six per KRA.
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This was done to ensure that the measurement system
measured only the most Important lndlcators: measurling
more than six Indicators per KRA was conslidered to be a
paperwork burden by the MDT. The final KRAs and

Indicators are ilisted in Table 4.
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Table 4

Flna! KRA and Indicator Listing for the
Communlication and Navigatlon
Equipment Repalr Branc

KRA # 1. Customer Satlsfactlon
Indicator A: Y-Code rate: Percentage of repalired
equipment that dld not functlon
immed| ately after lnstallation.

Indicator B: Backlog: Number of ltems that were
awalt ing malntenance (AWM) or
awaltlng parts (AWP).

Indicator C: Exrep backlog ltems: Number of [tems
that were AWM or AWP for expedlticus
repalr.

Indicator D: RFI rate: Percentage of equlpment
brought ln for repalr that was
actual ly repalred.

Inglicator E: Turn around time: Average processing
time taken to repair [(tems.

Indicator F: Broad Arroew/TED reports: Number of
test benches that were |noperative or
operating Iin a degraded condltion.

KRA # 2. Motlvatlon
Indicator A: Recognlitlion: Number of people formally
recognlized or rewarded per month.

Indicator B: Morale Index: Average of feedback
scores on a quarterly morale survey.

Ingicator C: Productlon Effort: Percentage of work
accomp! ished by assigned personnel.

Inglcator D: Negative personnel indicators: Number
of negative reports recelived on
personne! In the work center.

Inglicator E: Quarterly Retention: Percent of those
eligible who reenlist or extend.
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Table 4 C(contlinued)

KRA 8 3. Trainlng
Indicator A: 0QJT: Average number of on-the-Job
training hours documented per month
per person.

Indicator B: PQS: Percent of assigned Personnel
Qualificatlon Standards that have
been completed.

Indicator C: Rate Training: Average hourly amount
of training compieted in Navy
professional jobs.

Indicator D: Formal Billet Tralning: Average hourly
amount of tralinling recelved In
specific Job assignment.

KRA # 4. Safety
Indicator A: Acclidents: Number of reported
acclidents at work.

Ingicator B: Safety Viclations: Number of safety
violatlons reported at work.

Indicator G: Repeat Discrepancies: Number of repeat
discrepancies on the Safety Audict.

The next phase of the measurement process captured
the MDT’s Judgment on the relative importance of each
indicator and on its impact on the Communication anag
Navigatlon Equipment Repair Branch’s overall level of
per formance. The resulting graph Is referred to as a
Misaslon Effectliveness (ME) Chart. ME Charts were
developed by the Alr Force Human Resources Laboratory

CAFHRL) speciflcally for this purpose.
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Each ME Chart employs a two-dimensional (X,Y) axls
and creates a unlque transformation for each Iindlcator.
On the Y-axls, overall misslon effectlveness lIs
measured on a scale In Increments of 10 from 0 to +100
on the top and 0 to -100 on the bottom. There ls one
ME Chart for each Indlcator, and the different levels
of possible performance on the Indlcator are relected
on the X-axls of the graphs. For each given lndlcator.
the relationshlp between performance on the lIndicator
and its impact on mission effectiveness ls plotted.

To construct each ME Chart, group discussion was
used by the MDT to determine points on the graph. The
filrst polnt determined was the expected level of per-
formance (or zero polnt), whlich was determined by
asklng the questlion, "What [s the level on thls
Indicator that has no lmpact on mission effectlvenesas?"’
Another way to put the question was to ask, "“What |s
the level on thls Indlcator that will not cause
management to commit more resources In order to affect
migslon effectiveness?” The coordinate for this is
zero on the Y-axls and [t represents the expected level

or zone of performance on the X-axis.
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Once the expected level or zone was determlned, the
polnts of possible maximum and minimum performance on
the Indlcator were determlned, which *anchored" the
values on the graph.

Intermedlate polnts of effectiveness were then
determlned by digscussion, and the resulting graph was a
possibly non-ilnear representatlion of the effect|veness
produced by dlf ferent leveis of performance on each
indlcator. Consensus through discussion was then used
to rank the maxlimum of each Indlcator In terms of Its
contributlion to the overall productlvity of the unit.
The maximum with the greatest contribution was auto-
matically glven an ef fectlveness value of +100, and the
group rated the other maximum values reiatlve to the
most Important one. For example, lf the maximum of a
glven indlcator was oniy half as lmportant to the
effectiveness of the unit as the most I|mportant
maximum, It was given a vaiue of +S0. An anaiogous
process was then comp leted for the minimum values of
each indlicator. Since, by going through this
procedure, each Iindicator for a given KRA had been
welghted according to [tsS relatlive value or lmportance

as a measure of Itg contrlbutlon to the effectiveness
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of the unit, the values of each Indicator were able to
be mathematically summed to yleld the total effect-
lveness contributlon for each KRA.

Slince |t i3 probabie that all KRAS do not con-
trlbute equally to mission effectiveness, each KRA had
to be weighted using a procedure similacr to the pro-
cedure used to welght the |ndlcators for the KRAs.
This was necessary since welghtlng the KRA scores
allowed the indlvidual weighted KRA scores to be
aggregated |n a manner sSimilar to the welghted In-
dlcator scores to produce a single number to represent
total misslon effectiveness.

The facilitator then sScheduled a review of the
KRAs. indlcators and their ME Charts with the aivision
officer, as was done |n the study by Tuttlie ana Weaver
<i986a, 1986b>. In reviewing the KRAs, Indicators and
their related ME Charts, the dlvision officer had sev-
eral optlons: He could delete the [tem, modify the
ltem. retain the Item or defer action on the ltem until
further research was done to determine the feasibility
of using lt. The faclilltator then prepared a report of
the resuits. A sample ME Chart and indications of how
ME Charts can be used by management are shown in

Flgures 3 through S.
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Flgure 3 presents the general form of an ME Chart.
The horlzontal axls represents the amount of an ln-
dlcator ranging from the posslible worst to the possibie
best level of performance. The vertlcal axls of the
flgure, whlich ranges from a maxlmum effectlveness of
+100 to a minlmum effectlveness of -100, |llustrates
the effectiveness values of the various levels of the
lndlcator. The zero polnt or zone on the vertical axls
Ils deflned as the expected, or neutral. level of
effectlveness.

As indicated [n Flgure 4, the MDT conslderea be-
tween 8 and !l repalred | tems returned per month the
expected level of performance. Once the zero or
expected level of performance had been estabilshed by
the MDT. the next task was to determine the possible
beat and worst levels of performance to “anchor" the
values on the graph.

Flgure 4 shows that the MDT Indlcated that, In
thelr view. It Ia not possible to do better than S
Y~Codes (repaired ltems returned) per month and they
conglder 20 repaired ltems returned the worst possibie
level of performance. From Flgure 4, it can also be
opserved that personnel in the MDT consldered the

Y-Code (return rate) an lmportant aspect of their Jjob.
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since the maximum possible effectiveness Is +100 and
the minlmum possible effectlveness is -90. Al though
the MDT considered a return rate of between 8 and 11
ltems per month an expected level of performance. It
can be observed that the decrease in effectiveness |s
not llnear as the number of returned ltems per month

{ncreases beyond 11.
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Four representatlve ME Charts are presented In
Flgure S. For each lndlicator, there |s an ME Chart
with lts pogsible maximum, posslble minimum, expected
level or zero polnt, and a functlon relating to
effectiveness, The first ME Chart represents percent
of Work Center Productlon Effort. Note that, for thls
ME Chart, the expected level of performance |s between
92 and 100 percent productlon effort. If the percent
of Work Center Productlon Effort lncreases to 110
percent, the maximum effectlveness of +90 |g attalned.
Once maximum effectiveneas |s attalned at 110 percent,
further lncreases |n effectiveness are not possible.
The minimum level of effectiveness of -85 |s not
achleved untl! percent Work Center Production Effort
decreages to 80 percent: however, the functlon
descrlblng the drop from the expected leve! of Work
Center Productlon Effort to the min!mum possible level
of Work Center Production Effort Is not |lnear.

The second ME Chart descrlibes the percent of
completed Personnel Quallflcatlon Standards (PQS).
Note that the expected level of performance is 41
percent of the PQS completed. The maximum level of
effectlvenegss of +100 is not reached until the percent

of completed PQS I3 lncreased to 65 percent. ana the
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minimum level of effectiveness of -90 |s not reached
unt!l! the percent of PUS has decrecased toc 20 percent.
Note also that there Is a llnear relationship through-
out the range of completed PQS as would be expected,
since there is no speciflc level of tralning glven that
would produce a dlsproportionate Increase or decrease
in effect iveness of the work center personnel. With
that {n mind, management would be aware of the fact
that effectiveness galned through this type of tralning
yleids a I lnear retucrn throughout {ts range.

The third indicator, monthly Ready For I[ssue (RFI)
Rate, has an expected range of between 80 and 85 per-
cent. The maximum level of effectiveness of +100 Is
not reached unti! the RFI Rate has increased to 95
percent. The minimum level of effectiveness of -90 s
not reached until the RFI Rate has decreased to 60
percent: however, once the RFI Rate has decreased from
80 to 75 percent, the majority of the effect|veness has
been lost. This informatlion allows managers to see
that the [argest galns In effectiveness can be maae in
thig zone, since once effectiveness has dropped to 75
percent. little more can be |{ost beyond that point.

The {ast indicator, number of monthly Safety

Violatjong, has an expected value of 10 per month. The
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max imum effectiveness of +100 [s reached when the
number of Safety Violatlons hag decreased to one per
month, and the minimum effectiveness of -5S0 |s reached
when the number of Safety Violations has increased to
30 per month. Note especlially that there i3 a non-
linearity between number of Safety Violatlons per month
and effectiveness, and that the greatest increases in
effectiveness per unlt of change can be achleved as the
number of Safety Violatlons decreases from 12 to 6.

Two thingg are partlcularly noteworthy about the
four ME Chartsg shown In Figure S. The flirst [s that
the ME Charts permit non-!inearlities to exist between
pecrformance on indlcators and mission effectiveness., A
llnear relationshlp means that to improve a glven
amount at the low end of an Indicator yielas an in-
creagse In effectiveness as great as improving that same
amount at the hlgh end or anywhere else on the X-axis.
In the work environment., this (s not aiwvays the case.
since it s very common for values In the mld-range <£
an Indlcator to represent large improvements in pro-
ductlvity and the values at the high end (or low end)
to represent a point of diminishing returns. When an

organization achleves a falrly high level of product-
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lvity In one glven lndlcator, It might prove more
productive to try to Improve on another indlcator that
is not dolng weil, rather than to expend the extra
effort to continue improvement on an lndlcator that is
already at a high level.

The gsecond item worthy of note |s that the slope
of the functlon expresses the relatlve Importance of
the Indicator. For example, the overall slope of the
third indlcator (RFI Rate) |s steeper than the fourth
indlcator (Safety Violatlong). This reflects the fact
that. aithough it |s important not tc have any safety
violatlons while worklng on an ltem, It IS more Im-
portant to actually compiete the repair and have the
ltem Ready For I[ssue (to the customer).

[t is necessary to recognlze what these two
properties of an ME Chart can reveal to the manager.
Flrst, since the siopes can be non-iinear, they
accurately reflect the realities of how an organization
functlons. I[n many cases, linear relatlonships between
Indicators and mission effectiveness do not exist.
Secondly, the charts reflect dlfferent levels of
Importance for dlfferent indicators, since all in-
dlcators are not equally important to the productivity

of an organization. Agpects of the job that are very
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important get steepecr siopes than aspects of a job that
are less !mportant: therefore, a small Increase in a
critical aspect of a Job could realistically produce a
larger Increase in effectiveness than a larger Increase
In a non-critical aspect of the job. Thus, the re-
lative importance of each aspect of the job Is incor-
porated during the deveicpment of the ME Charts.

Since monthily feedback of perfocmance on the ME
Charts was necessary, the Data Analiysis Division of the
AIMD assisted in generating a program that wouid pro-
vide a monthiy computer-printout to reflect mission
effectiveness for both managers and workers. The
computer-generated feedback system that was created was
able to provide feedback In a graphical form. show the
current status of each indicator. and aggregate all
effectiveness information to a singlie measure of
productivity for the AIMD Officer.

To aggregate effectiveness sScores. It was nec-
essary to welght the summed effectlveness scores to
reflect the relative importance of the KRAs. This was
accomp i ished by asking the division offlcer and the
petty officer supervisors in the MDT to assigned ranks
and percentage-of-100 weights to the four KRAs. These

were 40 percent for customer satisfaction, 20 percent
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for motlvation., 30 percent for tralning, and 10 percent
for safety. To create the monthly aggregated score for
the feedback, a weighted mean was computed with the
following equation: KRA #1 summed effectiveness score
(KRA #1 welght) + KRA #2 summed effectivenesas score
(KRA #2 welght) + KRA #3 summed effectiveness score
(KRA #3 weight) + KRA #4 summeq effectlveness score
(KRA #4 welght).

An alternate to thls double-weighting procedure is
to ask the MDT to evaluate the possible worsts ana
possibie besats of each indicator reiative to ali the
others in terms of [t3g contribution to the overall
mission. To not evaluate possible worsts and bests
within each KRA permits the effectlveness scores to be
sumned across all KRAs and avolid the second welghtling
for KRA Importance. The problem with the single
welghting, however, ig that the MDT may resgsist or flnd
it too difflcult to evaluate a large number of possible
worstas/bests. This was the case [n this fleld test.

Once the computer-generated reports were com-
pieted, the Impiementat!on Phagse of the MGEEM proceas
began. The KRAs. indicators, and ME Charts were
publlshed and distributed to all personnel [n the

branch. Management support was evident and all key
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persons showed strong support for the system. The
lnitlal monthiy ME Charts. reflecting changes in
effectiveness In the branch durlng the Baseline and
Development Phase, were distributed to both management
and workers. The results were posted, as shown In
Appendix G, to ensure they could be viewed frequently.
During the first enhancement of monthly feedback.
the researcher did not interact with the target organ-
lzation, since iInteraction with branch personnel could
have possibly caused Increases In organizational
procductivity due to the workers’ knowing that they were
being observed. During the second enhancement of
monthly feedback and goal-setting, the researcher
interacted with the MDT personnel for only a few hours
to assist them In gsetting meanlngful goals. A sample
of two ME Charts showling mission effectiveness is shown
in Appendix H. Feedback was intended to motivate the
target organization’s personnel! to increagse their

productivity.

Bnalvajg of Data
A description of the analysis of data is presented
in this section. The process Included 1isting KRAs,
charting the monthly values of the Ilndicators on ME

Charts. and producing a graph showling overall mission
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effect iveness. The ME Charts displayed a basellne of
historlical data that were col lected to show a standard
of mission effectiveness from which changes in product-
Ilvity could be calculated. The charts of monthly
values on the Indicators, Individual ME Charts, and the
aggregate productivity graph were capable of displaying
data for a creport of flndings.

Inciuded tn this collectlion of data for analysis
was an overlay of overall aggregated productlvlity data
on a8 slingle graphic display, which was able to show the
combined changes In mission effectiveness durlng the
term of the research on both the experimental and
control facltity. Comparisons of the graphic disptay
contributed to answerling the research question posed by
the study.

Statlstlcal data obtained from the monthiy me-
asurements of effectiveness indicators for each KRA
provided the basic Input for each ME Chart, which
indlcated monthly performance in a graphlcal format.
Numer | cal comparisons were made between the effect-
iveness scores of the previous month’s productivity

data.
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The data collected from the Air Force study at
Bergstrom Alr Force Base are also listed for comparison
with the data collected during thls study. The com-
parisons between KRAS, indicators and resultant pro-
ductivity changes at both faclilitles were made to
determine the feasiblllity of inter-service transport-

abillity of the MGEEM.

Research Assumptlions and Dejimitations

The following research assumptions and delimit-
atlions are discussed. Items not |jsted as assumptlions
or delimjtations were not considered relevant to this
study.

Regearch Assumptiong

In desligning the study, it was assumed that the
adoption of a descriptive-correiational research ap-
proach using Missfon Effectiveness (ME) Charts and an
overall mission effectiveness graph along with tables
listing KRAs., indicators and changes in mlission
effectiveness would facilitate in the collection ana
analysis of the data required to answer the research
quest ions. [t was aiso assumed that the research

findings that were limited to the Communlicatlon and
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Havigation Equipment Repalr Branch might be more
broadiy applied to the entire AIMD.

As |s the case with any performance improvement
strategy, there were potential dangers and problems
agsociated with the process. Among the probiems, three
fears were referred to by Tuttie and Weaver (1986b).
One fear ls the fear of being measured. Since concerns
are often expressed when performance |s measured, these
concerns had to be addressed. The second fear, the
fear of falliure, was dealt with by encouraging groups
to gset goalg that were challenging but attainable. The
thicrd fear, the fear of repercussions from hlgher auth-
ority, was frequently grounded in a history of having
been confronted by a Superior for a performance
problem, but this fear was minimized by dlscouraging
micromanagement. That was accomplished by sending only
aggregated data to the AIMD officer.

Goals can be seen as ceil ings. but the goals used
in this study were designed to serve as targets that
encouraged performance improvement. The key to avold-
ing ceiling effects was to establish in the organ-
ization attainable goals and a mind-get of continual

work on performance mprovement.
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One normally obtalns improvements |n the results
that one measures; therefore, the MDT tried to consider
only the Important facets of the organizatlion’s per-
formance. The NGT asslsted In thls process, since |t
necessarlly reduced the KRAs and indicators to a small
number, which ellminated the measurement of less

Ilmportant results.

Delimitations

The research concentrated on ldentlfication of
KRAs and indlcators combined wlth measuring the overall
ef fect lveness of the Communication and Navigatlon
Equipment Repalr Branch of malor West Coast shore-based
Naval AIMDs under the Commander, Naval Alcr Force,
United Stateg Paciflic Fleet. The gpecific KRAs
measured dld not represent a unlversal measure of total
productivity., but were [ntended tc be representatlve of
areas |n which [t was most desirable that mission
effect [veness be measured. The non-critical areas of
productlvity were eliminated Ian the voting process usea
oy the MDT.

The curves representing mlaglon effect iveness were
generated by consensus of the MDT. As pranch prior-
Ities and MDT membershlp changed, the curves on the

Mission Effectivenss Charts were held constant so that
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the study would be conslstent wlth the Alr Force study.
That consistency was required to satlsfy the restrict-
lons of Research Question 2. In the real worlid,
managers would want to change the slopes of the ME
curves to refiect dlifferent prloritles as the environ-
ment changes.

Sumpacy.

The Methodology for Generating Efflclency and
Effectiveness Measures (MGEEM) (s a muiti-step process
that enabies any organization to create a complete
productivity measurement and enhancement system. The
uge of a feedback procedure consisting of Misslon
Effectiveness (ME) Charts allows the organizatlon to
Incorporate command poiicy and goais Into the mea-
surement process by constructing possibly non-|inear
feedback charts used in conjunction with the product-
ivity measurement system that has been created
gpecifically for that organizatlon. The total
productlvity measurement system so created contalns
significant motivational propertles, since it has been
created by the workers themsel!ves to measure their own
productivity. It algso provides motivatlon, since it
gives the workers an opportunity to discuss their

constralnts as a group, formulate soiutions to those
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constralnts, and attempt to work smarter, not harder.
Once the worker-created total productivity measurement
system had been deslgned, feedback alone and then
feedback coupled wlth goal-setting were used to
determine the effects on mlssion effectiveness.

This chapter described the participative product-
fvity measurement and improvement process callgd the
MGEEM. It described the method used for the collection
of data, outlined the data sources, and descrlibed the
Inatrumentatlon deslgn that was used as a feedback
mechanism to managers and served also to answer the
research questions. The procedure used to collect the
data was then descrlbed, along with specific
preliminary steps that were used to facllltate the
Introduction and acceptance of the MGEEM process at the
glte being tested. The discussion of the need for
advance preparation by the measurement facllitator
demonstrated how acceptance of the MGEEM process could
pe either hindered or facilitated. The instrument used
to collect the data was then dlscussed. The analyses
of the data Included calculating changes |In mission
effectiveness and examining the similarities between
the productivity measurement and enhancement system

designed at Naval Alr Statlon North [gland and at an
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Alr Force base located in the southwestern United
States. The assumptions and delimitations of the study

were ||sted.
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Chapter 4

FINDINGS

This chapter presents the findings of the study.
The first part of the study consisted of ldentifylng
Key Result Areas <(KRAs) and Indicators. and const-
ructing Misslon Effectiveneass (ME) Charts to record
performance on each Indicator. The study then obtalned
statlistical data related to mission effectiveness.
hence productlivity. using four months of hlistorlcal
data to establish a baseiine, four months of current
data auring development. four months of data whlle
feedback alone was used, and four months of data while
both feedback and goal-setting were used. The second
part of the study used the KRAs, indicators and
resuitant changes In effectlveness produced [n the
flrat part of the study and compared them with the
findings of a simllar study of an Air Force facliilty
having the same operationa! responsglibiiities. Section
One of thls chapter deals with data retating to the
flirst research question. and Sectlon Two deals wlith

data relating to the second research question.
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Elcat Regearch Quegtion

What changes Iin effectiveness of the Communication
and Navigatlon Equipment Repalr Branch of a Shore-based
Naval Aircraft Intermedlate Malntenance Department
(AIMD)> were observed during and after Implementing the
Methodology for Generating Efficiency and Effectiveness
Measures (MGEEM)>?

These resuits will be presented in three sections:
(1) measures of organizational procuctivlty recorded
from historical data, which consti tuted the baseli lne
perlod and four month‘s current data for the period
when the system was under develiocpment, (2) measures of
productivity during the feedback perlod that followed,
but before the goal-setting period began, and (33
measures of procductivity after goal-getting began.
Results Ducing the Bagellne

and gvstem DeveiQpment

A Measurement Development Team (MDT> consisting of
the Division Officer. Work Center Supervisor and eight
other work center personne!l was used In ldentifying the
various KRAS. indicators and congtructing ME Charts.
While developing the KRAs, a total of 36 potential KRAs
were initially iisted using the data-gatherling phase of

the Nomlnal Group Technique (NGT)>. After discusslon.
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clarificatlion, modlfication and consolldation of the 36
Initlally-11isted KRAs, 7 remalined, and these were then
voted on to further reduce the Iist and identify
priorities. The seven candidate KRAs are |lsted in
Appenalix F.

Each of the 10 members of the MDT selected $ of
the 7 remalning KRAs. which were conslidered most Im-
portant. and ranked them In order of their perceived
Importance (S belng the most important). Total scores
were then calculated to determine the [tems that were
considered the most important measurable aspects of
performance or KRAs. For example, [f 9 of the members
of the MDT each assigned a rank of 4 to represent the
relative Importance of a speclific candidate KRA. then
that KRA would be assigned a total score of 9 X 4 or
36. The KRAs having the highest total scores from the
rankings and the highest "N.” or number of the MDT
members voting for them, were considered to be the most
Important measurable aspects of the organizatlon’s
missglon: the remaining KRAs, having received a
gignificant drop In total score in the voting, were
el iminated by consensus of the MDT. Table S iists the

final voting score of KRAs that were selected.
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Table S

Flnal Votlng Score on
Key Result Areas
(N= {0 Members of the MDD
Key:
Total Score = Number points received ({-5 polnts per vote)
Scale: 1 = |east Ilmportant: 5= most Important

Key Result Area N Total Score
Customer Satlsfactlon 10 S0
Motlvatlon 10 33
Trainlng io 27
Safety 9 24

Tables 6 through 9 | st the Indicators that vere
determined by the NGT to be the factors that would give
the best evlidence that the speclflic KRA was belng ac-
compllisheda. Each KRA was consldered separately and, using
the NGT referred to earllier, an initlal set of lndicators
for that specific KRA was listed. Those iniltial candliaate
tnalcators were then discussed, modified and consolidatea

to reduce the total number for the speclfic KRA. The
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ceduced |Iist of possible indicators was then voted on by
the 10 members of the MDT. They ranked the resulting
seven Indicators In terms of Importance (7= most Im-
portant). The results were totaled, where N represents
the number of members of the MDT who considered the
indicator Important and total voting scoce represents the
total number of points each Indicator received. Onliy the
lndicators with the highest N and total voting score
(prlor to a significant decliine In N and total voting
score) were selected as indicators: the lower~scorling

lndicators were el Iminated by consensus of the MDT.
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Table 6

Indicators Chosen to Measure the KRA
Customer Satisfaction

K%%?al Score = Number polints recelved (1-7 points per vote)
Scale:1 = least Important: 7= most Important
Inalcator N Total Score

Ready For I[ssue rate 10 63

Turn Around Tlime 9 St

Y-Code rate 9 39

Exrep backlog |tems 7 34

Backiog 9 28

Broad Arrow/TED reports i 27

Table 7

Indicators Chosen to Measure the KRA
Motlivation

Total Score Number points recelved <(1-7 polints per vote)

Scale:l ieast Important: 7 = mosSt important
indlcator N Total Score
Recogni tion 9 42
Retention percentage 10 40
Negative personnel [ndicators 8 35
Moraie Inaex 7 34
Production effort 6 32
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Table 8

Indlcators Chosen to Measure the KRA
Tralning
Kev:
Total Score = Number points recelved (i1-7 polnts per vote)
Scale:1 = least Important: 7= most important

Indicator N Total Score

On-the-Job Tralning 9 41
Personnel Quallfication Standards 9 39
Rate training ? 35
Forma! blllet tratning 7 34

Table 9

Indlcators Chosen to Measure the KRA
Safety

Key:
Total Score = Number polnts recelved ({-7 polnts per vote)

Scale:1 least Important: 7= most |mportant
Indlcator N Total Score
Accldents 9 55
Safety violations 7 38
Repeat safety discrepancles 8 30




After ldentlflcatlon of the most (mportant KRAs and
Indlcators, the ME Charts were were developed for each
indlcator: these are shown In Fl!cures 6 through 23. To
develop each ME Chart., group discussion was used to de-
termine several polnts before amooth lines were used to
connect the polnts. The flrgat polnt that was determined
was the zero point or “neutral' zone, which represents an
expected level of performance. This level of performance
was geen as nelther causing management to commit more
resources for lncreasing productivity nor causing manage-
ment to praise the group for [ts performance. Once the
expected level or zone of performance was determined,
both the best and worst possible levels of performance
envisioned by the MDT for the branch were ascertained.
This "anchored" the extreme points of the horlizontal axis
of the ME Chart. Intermedliate polnts of performance were
then determined by discussion. and a (lne was then drawn

connecting those points.
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After the entlre framework of the productlivity
measurement and enhancement system had been developed,
the Indicators vwere again considered by the MDT. Durlng
thla discusslion, the Indicators were welghted based on
thelr percelved Importance as measures of misslon effect-
lveness. The Indicator selected by the MDT to have the
hlghest level of Importance for lts contributlion as a
meagure of productlvity for the speclfic KRA was auto-
matlcally glven the value of +100, the highest possible
effectiveness value. The effectiveness values were
assligned In Increments of flve units to more easily
enable the MDT to reach a consensus on a value. The MDT
then rated the other Indlcators relatlve to the most
Important Indicator. For example, |f by consensus of the
MDT the maximum for a glven Indlcator was only considered
half as Important to the effectlveness of the unit as the
most important maximum, |t was glven a value of +50.

Thig procedure weighted the Indlcators of each KRA
relative to each other as measures of effectiveness.
Taple 10 lists the indicators for each KRA and their

respective welghts.
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Table 10

Relative Welights of the Varlous
Indicators as Measures of
Misslon Effectliveness

KRA » Indicator #» Welghted Score
Customer Ready For [asue rate 100
Satlsfactlion Y-Code rate 100

Exrep backlog |tems 95
Backlog 90
Broad Arcrow/TED reports 85
Turn Around Time €9
530 Total
Mot ivation Recognitlion 100
Morale Index 95
Production effort 90
Retention percentage 40
Negative personnel
Indicators 89
410 Total
Training On-the-Job Tralning 100
Rate tralnlng 90
Formal blillet training 80
Personnel Quallfication
Standards 100
370 Total
Satety Accidentsa 100
Safety violations 100
Repeat safety discrepancies S0
250 Totai

L Detailed descriptions of KRAs may be seen In Table 3
(Chapter ).

#»* Detailea cescriptions of [ndlicators may be seen in Table
4 (Chapter 3).
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Once each of the Indicators was welghted, the KRAs
had to be welghted In a manner simllar to that used to
welght the lndlcators, so that a slingle number cepre-
genting overail productlvity could be generated. The
relatlve welghts of each KRA were used In the formula:
KRA #1 summed effectlveness score (KRA #1 welght) + KRA
#2 summed effectlveness gscore (KRA #2 welght) + KRA #3
summed ef fect lveness score (KRA #3 welght) + KRA #4
summed effectlveness score (KRA #4 welght). The

welghts are listed In Table 11.

Tabie 11

Relat|ve Welghts of the KRAs as Measures
of Mlsslon Effectlveness

KRA Maxlmum Score X Welght = Welghted
Score
Customer Satlisfaction 530 X .40 = 212
Motivation 410 X .20 = 82
Traininag 370 X .30 = 1slsl
Safecy 250 X .10 = B
Total = 430

100




Once the KRAS and indicators had been lidentifled andg
welighted and ME Charts had been constructed, a computer
feedback program was designed that would incorporate the KRA
welghtling formula and print out individual graphs for each
KRA and a composite graph for overall productivity. While
the computer feedback program was belng developed, four
months of basel lne data were gathered from historical flles.
and four months of current data were collected for both the
experimental and control facllitles at North Island and
Lemoore, Callfornla, respectively. Those data points are

presented (n Tables 12 through i5.
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Table 12

Naval Alr Statlon North Island, Coronado, Callifornia
Effectlveness During the Four-Month
Basellne Perlod
(Experlimental Faciltlty)

Scale: Higher values Indicate greater effect|veness.
Any value above zerc indicates performance better
than |evel set by Measurement Development Team.

1987 Basellne

KRA » Jan Feb Mar Apr
Customer Satisfactlon -189.0 - 71.0 -165.0 - 95.0
Motlvatlon - 73.2 = 1SiH2 21.8 26.8
Tralning 90.0 95.0 - 12.0 - 27.0
Safety 250.0 250.0 198.0 250.0
Total Effectlveness 77.8 258.8 42.8 154.8

# Detalled descriptlions of KRAs can be found In Table 3
<Chapter 3.

After a baselline had been establ lshed using four months
of historical data, four months of current data were

collected durlng the Development Phase.
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Table 13

Naval Air Statlon North Island,

Coronado,

Effectiveness During the Four-Month

Development Period
(Experimental

Scale: Higher values indicate greater effectiveness.

Facility)

Californla

Any value above zero Indicates performance better
than the ievel set by Measurement Development Team.

1987 Development

KRA = May Jun Jul Aug
Customer Satisfaction -116.0 49.0 123.0 146.0
Mot lvatlon - 81.2 52.8 31.0 70 .8
Tralnlng 90.8 - 13.3 - 49.6 - 14.0
Safety 250.0 115.0 243.0 250 .0
Total Effectiveness 143.6 203.5 347.4 452 .8

* Detailed descrlptlions of KRAS can be found In Table 3

(Chapter 3.

At the Control Facility In Lemoore.

Callfornia.

paseline was algso established uslng four months of

nlstorical data.
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Table 14

Naval Alr Statlon Lemoore, Lemoore, Callfornla
Effectlveness Durling the Four-Month
Basellne Perlod
(Control Faclllity)

Scale: Hligher values Indlcate greater effectlveness.
Any value above zero Indlicates performance better
than the level gset by Measurement Development Team.

1987 Baselline
KRA = Jan Feb Marc Apr
Customer Satlsfactlon 135.0 31.3 19.3 103.0
Motlvatlon - 93.2 - 54.2 - 24.2 - 54.2
Tralnlng 61.3 289.0 370.0 289.0
Safety - 26.0 250.0 120.0 242.5
Total Effectiveness Tl S516.1 48S.1 $80.3

# Detalled descriptlions of KRAs can be found In Table 3
(Chapter 3).

After a baselline had been establ ished using four months
of historical data. four months of current data were

collected during the Development Phase.
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Table 5

Naval Alr Station Lemoore, Lemoore, Call fornia
Ef fectlveness Durlng the Four-Month
Development Perlod
(Control Facllity)

Scale: Hlgher values Indicate greater effectlvenesas.
Any value above zero Indicates performance better
than the level set by Measurement Development Team.

1987 Devel opment
KRA = May Jun Jul Aug
Customer Satisfaction 273.7 351.5 206.3 143.5
Motlvation - 54.2 - 54.2 - 54.2 23.8
Training 347.9 289.0 156.4 370.0
Safety 250.0 250.0 250.0 226.0
Total Effect|veness 817.4 836.3 SS8.5 763.3

# Detalled descriptions of KRAs can be found in Table 3
(Chapter 3).

During the Development Phase. a Morale Index
survey was aadminlistered quarterly to the branch
personnel by the branch supervisor at each l|ocation.
The Morale Incex survey (s shown In Appenalx G. Its
variables were Job Satisfaction. Morale., Reenlistment
Intentions. Role Clarlty and Clarity of Obiectives.
These variables were scored on five-polint Likert
scales. The scores were added toO produce a gingle

number to be used as a Morale Incex. and then the
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number was entered as an Indicator called Morale Index
in the KRA Motivation.

Once the productlvity measurement and enhancement
System was congstructed and a baseline of four months of
hlstorlcal data plus four months of development data
were plotted, It was calculated that overall average
productivity at Naval Aler Statlon North Island in-
creased 14.6 percent over basellne during the Develop-

ment Phase, as shown In Flgure 24.

Reaulta Dyring the Four-Mopth
Feedback (Enhancement [)

During the Feedback Phase, the researcher de-
| Iberately avolded lnteracting with the target
organization. Thls was for the purpose of eliminating
any possible Increases in organizational procuctivity
due to the workers’ knowing that they were belng
obgerved. Feedback graphs, however, were placed In
high trafflic areas and were seen by all work center
personnel. The results of the data collection during
the Feedback Phase are listed in Taples 16 and |7 for

the experimental and control facilities, respectively.
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Table 16

Nava! Alr Station North Island, Coconado, California
Effectiveness During the Four-Month
Feedback (Enhancement I)

(Experimental Facliltity)

Scale: Higher values indicate greater effectliveness.
Any value above zero Indicates performance better
than the level gset by Measurement Development Team.

1987 Feedback

KRA % Sept Oct Nov Dec
Cugstomer Satlsfaction 191.3 - 46.4 142.6 16.7
Mot ivation -108.3 30.9 198.6 189.4
Training - 34.9 86.5 23.2 90.5
Safety 250.0 120.0 250.0 250.0
Total Effectiveness 298.1 191.0 614.4 546.6

# Detalied descriptions of KRAsS can be found In Table 3
(Chapter 3).

At the Control Facllity in Lemoore, Callfornia. four

months of data were recorded during the Feedback Phase.
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Table 17

Naval Alr Statlon Lemoore, Lemoore, California
Effectlveness During the Four-Month
Feedback (Enhancement I)

(Control Paclillity)

Scale: Hligher values Indicate greater effectlivenesas,
Any value above zero Indlicates performance better
than the level set by Measurement Develiopment Team.

1987 Feedback

KRA % Sept Oct Nov Dec
Customer Satlgfaction - 27.7 161.3 101.8 70.0
Hotlvation =571 42 57.8 86.8 23.8
Tralning 370.0 370.0 370.0 370.0
Safety 244.0 120.0 238.0 250.0
Total Effectlveness 41S.1 709.1 796.6 713.8

¥ Detalled descriptions of KRAs can be found In Tabie 3
(Chapter 3).

Reguitg During the Foyr—Mopth Feedback
ang Goal-Setting (Ephancement LI)

During the Feedback and Goal-Setting Phase. the
researcher interacted with the Measurement Development Team
(MDT) approximately one hour per month to set goals ana
discuss the previous month’s performance data for each of
the indicators in each KRA. Roadblocks that stood in the
way of increasing mission effectiveness during the previous

month and antlicipated rocadblocks for the coming month were
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dlscussed. These dlscussions assisted the Measurement
Development Team In settlng more reallstlic goals and In
overcaming or findlng ways acround occaslonal roadblocks.
The data collected for the exper lmental faclllty and the
control faclility are presented in Tables 18 and 19,

regpectlively.
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Table 18

Naval Alr Statlon North Island Effectiveness

Durling the Four-Month Feedback and

Goal-Setting <(Enhancement [I)
(Experimental

Scale: Hlgher values Indlcate greater effectiveness.

Facllility>

Any value above zero indlcates performance better

than the level set by Measurement D

evelopment Team.

1988 Feedback and Goal-Setting

KRA » Jan Feb Mar Apr
Customer Satlsfactlon 86.3 37.3 54.4 187.3
Mot i vation 183.7 103.4 244.4 120.4
Tralning 122.6 290.0 370.0 370.0
Safety 250.0 243.0 250.0 11S.0
Total Effectiveness 642.6 673.7 918.8 792.7

* Detalled descriptions of KRAs can be found In Taple 3

(Chapter 3).

At the Control Facliity

In Lemocore,

Callfornia.

four

months of cata were recorded durlng the Goal-Setting Phase.
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Table 19

Naval Air Statlon Lemoore Effectliveness
During the Four-Month Feedback and
Goal-Setting (Enhancement II)

(Control Facility)
Scale: Higher values Indlcate greater effect! veness.
Any value above zero lndicates performance better
than the level set by Measurement Development Team.
1988 Feedback and Goal-Setting
KRA #* Jan Feb Mar Apr
Cugstomer Satlisfaction 282. 4 138.0 249.5 227.2
Mot lvatlon 69.8 86.3 69.8 - 23.2
Trainling 370.0 370.0 370.0 370.0
Safety 120.0 120.0 250.0 250.0
Total Effectiveness 842.2 714.8 $939.3 824.0

# Detailed descriptions of KRAsS can be found in Table 3
(Chapter 3).

After applying the proper welghts to each KRA’s summed

etfectlvenegs gcore,

the welghted mean effect|veness scores

were determined for each four-month phase of the experiment.

Those we ighted mean effectiveness scores are

20.
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Tabie 20

Welghted Mean Effectlveness Scores
for each Four-Month Phase
of the Experiment

Phase Weighted Mean
Effectiveness Score

Basel tne : - 19.3
Devel opment 46.4
Feedback 80.1
Goal-Setting 177.0

During feedback, average mission effecti{veness i{n-
creased 22.1 percent over baseline. In calculating per-
cent increase |n effectlveness, the ratlio of the galn in
effectiveness to the maximum possible gain i{n effect-
lvenegss was used. The galn [n effectiveness (s cal-
culated by supbtracting the mean basel ine effectiveness
(-19.3> from the mean effectiveness during the given
veriod: the maximum pogsible gain in effectiveness (s
calculated by subtracting the mean baseline effectiveness
from the maximum possible effectiveness (430). For
example. since the mean effectiveness during feedback was

80.1. that was a gain of 99.4 over mean baseiine
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effectiveness (80.{-(-19.3)). The percent galn In
effectiveness of the maximum possible gain in effective-
ness (s 99.4/ 449.3, or 22.1 percent. QOther increases |in
migsion effectiveness were calculated in a similar
manner. This approach to calculating change is, in some
ways, conservative, In the sense that the maximum
possible increase In effectiveness |s |imited to 100
percent.

During goal-setting, average mjission effectiveness
increased 43.7 percent over baseline, as shown In the
graph In Flgure 24. The overall changes in mission
effectiveness during the term of the study for the con-
trol facliity at Lemoore is shown in Flgure 25. An
overiay showing the comparison of mission effectiveness
during the 12 months of data colliected In the sStudy
between the experimental and control faclility is shown in
Flgure 26. A Trend Line comparling mission effectiveness
of the experimental and control facllity durlna the same

12-month perliod is shown In Figure 27.
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Second Research Question

How did the KRAs, indicators and the subsequent
changes In effectliveness obtalned from this Navy study
compare wlth those of an lndependently-conductea Im-
plementation In an Aic Force shop with an ldentlcal
organlzational mlission?

The KRAs and Indicators from Tables S through 9 have
been consol idated by branch of service and are presented
In Tables 21 and 22 to facllltate the comparlison.

Table 21
Flnal Key Result Areas and Indicators

for this Study Done In the
United States Navy

omer Satigfaction
Y-Code rate: Percentage of repalred equipment that ald
not function Immediately after installation.

Backlog: Number of ltems that were awalting malintenance
(AWM) or awalting parts (AWP).

Exrep backlog ltems: Number of ltems that were AWM or
AWP for expedltious repair.

RFI rate: Percentage of equipment brought in for repair
that was actually repalred.

Turn Around Time: Average amount of time taken to
repaicr items |ln the repair process.

Broad Arrow/TED reports: Number of test benches that
were lnoperative or in a degradea condition.




Table 2f <continued)

KRA & 2, Mot ivation

Recognition: Number of people formally recognized or
rewarded per month.

Moral Index: Average of feedback scores on a quarcterly
morale survey.

Production effort: Percentage of work accompl! ished
by work center personnel.

Negative personnel indicators: Number of negative
reports received on assigned personnel.

Quarterly Retention: Percent of those eligible who
reeniist or extend on active duty.

KRA _# 3, Tralning

QJT: Average number of On-The-Job Tralning hours
documented per month per person.

PQS: Percent of assigned Personnel Quailfications
Standards that have been completed.

Rate training: Average hourly amocunt of tralning
completed in Navy professional Jjobs.

Formal bll let tralning: Average hourly amount of
tralning received i{n specific Jjob assignment.

KRA % 4. Safety
Accldents: Number of reported accldents at work.

Safety Violationg: Number of safety viclatlons
reported at work.

Repeat Discrepancies: Number of repeat discrepancies
on the Safety Audit.
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The KRAs and indlcators determined by the Air Force

study are ligted in Table 22.

Tabie 22

Final Key Resuit Areas and Indicators
for the Previous Study Done in the
Unli ted States Air Force

KRA _ # 1. Equipment Repalc

Bounces: Percentage of repalred equipment that
did not function immediately after
instaltation.

Percent QA (Qual ity Assurance) Iinspections passed:
Rate of QA 1lnspections that were passed.

AWM: Number of units awaiting maintenance,
AWP: Number of units awalting parts.

Demand Met: Percentage of equipment brought In
for repalir that was actualiy repajired.

Kra_# 2. Training

STS Tasks Completed: Mean number of standard
(more bagic) tralning tasks completed for
personne! in training.

Percent Quai Tasks Compieted, Comm: Mean percent of
advanced tralning tasks completed for personnel
repairing communications equipment.

Percent Qual Tasks Completed, NAV: Mean percent of
advanced training tasks completed for personnet
repairing navigation equipment.

Scheduled Training Tasks Overdue: Total numpber
non-technical (e.g.. military) training
requirements not met on time for aill shop
persoconnel .




Table 22 (contlnued)

KRA ¢ 3, Other Dutleg

Mobility Equipment: Number of pleces of equipment
used for mobility exerclises that were not
callbrated by the shop on schedule.

PMEL Overdue: Number of pleces of shop
callbration and test equipment that were not
calibrated by the shop on schedule.

Percent 349 Errors: Percent of errors on a malJor
manpower documentation form.

Missed Appointments: Number of formal on-base
appolintments missed.

The percent Increases in mission effectiveness for
the Air Force base during the feedback and feedback with
goal -getting periods of the study are compared with those
obtalned from the Navy study In Table 23. The main ob-
gervation [s that effectlveness lincreased in both organ-
1zatlons during feedback and further l[ncreased In both
organizations during feedback with goal-getting. The
differences between the increases in the two organ-
izations may be explained, at least in small part. by the
fact that the Alr Force faclllity figures are based on a
five-month feedback and a five-month goal-setting periodg,
while the Navy faclillty figures are based on a four-month

feedback and a four-month goal-gsetting period. More
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Importantiy, the Navy facllity underwent a major command
Inspection during the second month of the Feedback Phase.
During that month, overall effectiveness decreased to

be iow average Development Phase effectiveness.

Tabie 23

Mission Effectiveness Increases of
Navy and Air Force Faciiities
During MGEEM

Milltary Branch Percent Increases Percent Increases
of Service Dur ing Feedback Feedback
& Goal-Setting

Navy 22.1% 43.7%
Alc Force 30.0% 65.0%
Summacy

This chapter presented the findings of the study.
The results of analyses conducted to answer the
cesearch questions were presented in individua! and
composgite formats to aid In visual analysis. The first
gsection of the chapter listed the changes In effective-
negs of two Communication and Navigation Equipment
Repair Branches of shore-based Naval Aircraft

Intermediate Maintenance Departments (AIMDs) that were
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documented auring and after the use of the Methodology
for Generating Efficlency and Effectiveness Measures
(MGEEM). The second section of the chapter reported
findings pertaining to Key Result Areas, lndicators and
subsequent changes |n mission effectiveness obtalned In
the Navy study and compared them with the results from
an lndependentiy-conducted implementation ln a shop

wlth the same organizational misslion [n the Alr Force.
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Chapter S
SUMMARY , CONCLUSIONS AND RECOMMENDATIQONS

The informatlon included In this chapter sum-
marizes the findlngs that resulted from the lmplement-
atlon of the research deslign speclfled for the study.
Also inciuded are concluslons drawn from data gathered
during the study. The chapter conciudes with
recomendatlons for further research related to the

atudy.

Summacy

The followlng paragraphs discuss the research
problem, dellneate the research popuiation and sgpecl fy
the theoretlcal framework of the study. The background
leading up to the study and the method of analysls

employed {n the study are also outllned.

Ihe Reseacch Probiem

Stugles of methods to Increase migsion effective-
neas emphasize elither feedback and goal-settlng or
using worker particlpation in designing measurement
criteria. The Improvements resulting from combining
these two approaches, when applilied In the mlll tary

services of the United States, have been sSupported and
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demonstrated In studles and reports by the Air Force
Human Resources Laboratory (AFHRL) (Prltchard, Jones
and Roth 1987: Tuttle and Weaver 1986a: 1986b).

Because of the Navy’s traditional use of strict
chain-of-command and strict Jjunior-senlor relatlion-
shipsg, worker particlipation In management decisions has
historically received little attention. In the modern
environment of decreasing resources, lncreasing costs
and lncreasing complexlty of weapons systems, a
reconsideration of command relationships and condi tlons
required investigation [f productivity targets estab-
l1shed by Executive Order 12552 were to be reaiized by
1992.

This study examined the use of a participative
management approach to measure and enhance mission
effectiveness in a Navy facillty called the Methodology
for Generatling Efficiency and Effectiveness Meagsures
(MGEEM). The MGEEM approach to measurlng and enhanclng
productivity was field-tested In numerous Alr Force
gsettings (Pritchard, Jones and Roth 1987: Tuttle and
Weaver 1986a: 1986b) and was found to increase mission
effectiveness, to be well-|lked by workers, and to be a
cost-effective method for measuring and enhanclng

productivity. The changes in mission effectliveness of
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two Navy facillities, one an experimental faclliity and
one a control facillty, were monitored during and after
implementation of the MGEEM in the experimental
facility. Additionally, the Key Result Areas (KRAs)
and indicators generated In the Development Phase of
the MGEEM and the subsequent changes in mission effect-
iveness observed In this Navy study were compared with
those from a simiilar Implementation conaucted earllier
by the AFHRL in an Air Force Communication and
Navigation Equipment Repair Shop with an lidentical
organlzational mission.

Two maJor obJectives were specifled for this
gstudy. The first was to document the changes in
mission effectiveness of the Communication and Nav-
igation Equipment Repair Branch of a shore-based Naval
Alrcraft Intermediate Maintenance Department (AIMD)
during and after implementatlion of the MGEEM. The
second obJective wag to determine the inter-service
transportability of the MGEEM by observing how closely
the KRAs. indicators and subsequent changes in mission
effectiveness obtained in this Navy study compared with
thoge that resulted from an independently-conductec

implementation in a gimiliar organization in the Alr

128




Force. I[In view of these objectives, the study was
designed to answer the followling questions:

1. What changes in effectiveness of the Comm-
unlcation and Navigation Equ!pment Repalr Branch of a
shore-based Naval Alrcraft [ntermedlate Malntenance
Department (AIMD) were observed during anad after
implementing the Methodology for Generating Effliclency
and Effectivenes Measures (MGEEM)>?

2. How closely did the Key Resuit Areas (KRAs?,
indlcators and subsequent changes In effectliveness
obtalned from this Navy study compare with those sf an
Independent ly-conducted implementation in an Air Force

shop with an ldentical organl!zational mission?

Delineation

This study focused on a system designed to measure
and enhance mission effectiveness and investigated the
transportablllity of that gsystem. Only shore-based
Naval AIMDs were studied while attempting to enhance
misslion effectiveness In the Navy: however, the relults
of an Alr Force productivity enhancement effort in a
shop wlth an ldentical organlzational mission were used
to investigate the transportabllity of the system. It

was proposed in this study that changes in misslion
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effect iveness occur when Interventlons of feedback and
goal-getting are used !n conjunction with a worker-
generated measurement system. [t was also proposed
that Inter-service transportability of the system might
be feasible. The system under study for measurlng and
enhanclng productivity emphasized the initial use of
worker and supervisor partliclpation ln generating the
Initlal measurement system itsgself. SubsSequent Inter-
ventlons of feedback and goal-setting were then app!led
to investigate thelr effects on overall mission
effectiveness. The system requires particlpatlive
management durlng construct!on of measurement para-
meters, and |t then emphasizes the use of feedback
alone as an !ntervention and stil! later emphasizes the
ugse of both feedback and goal-getting to Increase

migsion effectiveness.

Theoretical Framework

The theoretlica! framework of thls study was drawn
from the Air Force Human Resources Laboratory (AFHRL)
reports on the use of the Methodology for Generating
Efficlency and Effectiveness Measures (MGEEM) by
Pritchard, Jones and Roth (1987) anad Tuttle and Weaver
(1986a: 1986b>. Integration of the results of the two

reports supports the use of actlve particlipation of
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workers and supervisors when designing a productivity
measurement and enhancement system. I[ntecrventions of
feedback alone and then goal-getting coupled wlth
feedback were investigated to determine thelr [nfluence

on lncreasing mission effectiveness.

Backaround

Productivlty was among the most important l[sSsues
faclng the nation: however, this area had not been
adequately addressed In the United States Navy. Since
the AFHRL had conducted several studies and produced
numerous reports on productivity measurement and
enhancement projects In the Air Force, it followed that
the methods that were successful for the Air Force
should be examined in the Navy.

The Commmunlication and Navigatlon Equipment Repair
Branches of Naval AIMDs were used for this Navy stuay
gince they have the same cperatiocnal mission as an Alr
Force Communication and Navigation Equipment Repair
Shop that recently was used to field tegt the MGEEM
methodoliogy. By examining the resultant KRAs. indi-
cators and the corresponding changes in mission
effectiveness in this Navy study, the inter-service
transportability of the system could be tested

gimul tanecusly.
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In view of the need for the development of an
accurate method for measuring and enhancing product-
ivity in a Navy setting and considering that no
pubiished study had yet focused on measuring and
enhancing productivity in a Naval AIMD, this study

filled a need.

Method

The sample for this study was composed of the
Communlcatlon and Navigation Equipment Repalir Branches
of two major West Coast Naval AIMDs. Additionailly. the
AFHRL report concerning the use of the MGEEM at the
Communication and Navigation Equipment Repalir Shop at
an Alr Force base located In the southwestern Unltea
States was used to compare results of the Navy study
for determining the Inter-service transportability of
the MGEEM system.

This sample represented two of the seven major
West Coast Naval AIMDs, which serve numerous squadrons
that have varlous types of aircraft and avionics
equipment. The Communicatlon and Navigation Equipment
Repair Branch of the Navy AIMD at Naval Air Station
North Island, Coronado, Callfornia was chosen to
implement the MGEEM methodoiogy, while the

Communication and Navigation Equipment Repalr Shop at
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Naval Alr Station Lemocre, Lemoore, Callfornia was used
as the control group.

Thls study used a descrlptive-correlatlonal
approach. The approach was consldered appropriate
because a descriptive procedure was needed to describe
the effects of feedback alone and then goal-setting
coupled with feedback on productlvity. For invest-
lgating relationshlps between thls Navy study and the
Alr Force study, correlational procedures were requlred
to determine if there were similaritles between the
KRAs, indlcators and resultant changes in mission
effectlveness In thls Navy study and a prevliously-
conducted implementation completed by the AFHRL in an
Alr Force shop wlth an ldentlcal organizational
mlssion. The comparlson would help in determinlng the
feasibility of the Inter-service transportability of
the MGEEM.

Conclusions

Two research questions were formulated for the
purpose of the study. The major findlngs relatea to
thegse two questlons are summarized in the succeeding

section.
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Research Question One

What changes in effectiveness of the Communication
and Navigation Equipment Repalr Branch of a shore-based
Navai AIMD were observed durling and after Impiementing
the MGEEM?

One of the effects of the deveiopment of the MGEEM
gystem was that |t produced an opportunity for the or-
ganizatlon to carefuliy examine its objectives, pos-
sible measures of those objectlives, and obtain a true
feeling of the productlvity expectations of management.
This process ied supervisors to examine present pro-
cedures and discover numerous places where improvements
could be made in the overall operation of the organ-
lzatlon auring the Development Phase of the product-
Ilvity measurement and enhancement gystem. Naturaily
enough, the supervisors began to impiement these
changes. but thls created a dlilemma for the researcher.
While |t was cieariy worthwhiie for the organization to
Iimprove its effectliveness during the deveiopment of the
measurement system, this improvement occurred prior to
the intervention of the flirst enhancement of feedback.
[f. becaugse of this. the Develiopment Phase showed a

higher effectiveness than i1t otherwise would have., this
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would tend to decrease the size of any effect due to
the feedback and goal-setting interventions.

There was littie that the researcher could do
about this dilemma. The supervisors of the organ-
fzation felt strongly that such changes should be made.
and they made them. The supervisors also feit that
these changes were Increasing thelr effectiveness, and
this indeed seemed to be the case, since mission
effectiveness Increased 14.6 percent over basel lne
dur ing the Development Phase of MGEEM. In interviews
with the supervisors, |t was ascertained that a
substantial portion of this Improvement was due to the
process that the work center personnel went through
while developing the productivity measurement system.
This suggegts that the [mprovements in procuctijvity
that were evidenced in the later Interventions were, in
fact, underestimates of the overall [mpact of the
enhancements of feedback and goal-setting on overall
mission effectiveness.

Once the MGEEM was developed and a basel ine of
four months of historical data were piotted, the
results indlcated that productivity lIncreased 22.1
percent over bagel ine when feedback alone was used

during the Feedback Phase, as Indicated In Flgure 24.
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As the figure indicates, overall effectl]veness
continued to lncrease substantlally over baseline.
During the Feedback and Goal-Settlng Phase, average
productivity increased 43.7 percent over baselline.
These percent Increases are percent gain In
effect lveness over basel ine compared with the maximum
possible gain.

A 12-month trend ! ine shown in Flgure 27 (Chapter
3) compares the changes in mission effectiveness at the
experimental facllity at Naval Alr Statlon North
Island. Coronado. California with those of the control
facility at Naval Alr Station Lemoore, Lemoore,
Callfornia. From the trend llnes it can be observed
that the overal! Increase in mission effectiveness at
the experimental facility was clearly greater than
changes that were occurring without the planned
intervention of both feedback and feedback wlth

goai-settling activities in a similar organization.
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Research Queation Two

How closely did the KRAS, l[ndlicators and
subsequent changes In effectlveness obtained from this
Navy study compare wlth those of an independentl|y~
conducted implementation In an Alr Force shop with an
ldentlcal organizational mission?

The number of KRAs in this Navy stugy was four:
the Alr Force only used three. Since “Safety" was
conslidered the least important KRA [n the Navy study,
and since a parallelism must be established with the
Alr Force study to faclilltate making a comparison., the
KRA “"Safety" (wlith [ts corresponding Indlcators) was
eliminated from the analysis. The remaining KRAs are
compared in Table 24, and It can be observed that two
of the three KRA areas coinclde. The Navy KRA
"Motivation" did not appear In the Alr Focce report as
a KRA since the Air Force did not consider "Motivation®
to be one of lts KRAs. The Navy KRA "Customer
Satlsfactlion" included most of the Indicators used i(n
the combined Alr Force KRAs "Equipment Repalir* and
“Other Duties," and the Navy and Air Force KRA

"Training” included highly similliar Indlcators.
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Table 24

Comparison of Key Result Areas |n
The Navy and Alr Force Study

NAVY AIR FORCE
Customer Satlsfactlon Equlpment Repalr
Customer Satlsfactlon Other Dutles
Tralnlng Tralnlng
Motlvation (Alr Force dld not choose
as a KRA]

The Indlcators for the the Navy KRA "Customer
Satlsfactlon" are compared to the parallel Indlcators for
the Alr Force KRAs “Equlpment Repair" and "Other Duties” in
Tapble 25. It can be observed that flve of the slx Navy
Indlcators have equivalent Alr Force lndlcators for the KRAs

under lnspectlon.
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Table 2S5

Comparison of Customer Satisfaction Indicators
for Navy and Alrc Force KRAs
(from Table 24D

NAVY KRA
Customer Satisfaction

AIR FORCE KRA

Equipment Repalr and

Other Duties

Y-Code Rate (Repaired equipment
that dld not function after
installation)

Backlog (Number of items that
were Awaiting Malntenance
C(AWM) or Awaiting Parts
(AWP) for repair)

Exrep Backlog (Number of |[tems
that were Awalting Maintenance
(AWM) or Awalting Parts (AWP)
for expeditious repair)

Ready for [ssue Rate
(Equipment brought in for
repalr that was actually
repalred)

Broad Arrow/Test Equipment
Degradation Reports (Number
of test benches operating
in a degraded condition or
incperable)

Broada Arrow/Test Equipment
Degradation Reports (Number
of test benches operating in
a degraded condition or
inoperable)

Bounces (Repaired ltems
that dld not function
after installation)

AWM (Number of items
Awalting Maintenance)
AWP (Number of items that
were Awaiting Parts)

AWM (Number of items
Awalting Maintenance)
AWP (Number of items that
were Awaiting Parts)

Demand Met (Equipment
brought in for repair
that wag actually
repaired)

PMEL Overdue (Shop
calibration and test
equipment working in a
degraded condition due
to lack of calibration)

Mobility Equipment (Pleces
of equipment used for
mobility exercises in a
degraded condition due
to lack of calibration)
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Tabie 25 (contlnued)

NAVY KRA
Customer Satisfactlon

AIR FORCE KRAs
Equipment Repalir and
Other Dutles

Turn Around Time (Average time (Ajr Force dld not chocose

taken to repalr |tems
repair process)

{Navy dld not choose as
indlcator]

(Navy dld not chcogse as
Indlcator]

[(Navy did not choose as
Indlcator)

in the as an Indicator]

an Percent Quallty Assurance
Inspections Pagged (Rate
of QA lnspecticnsg passed)

an Percent 349 Ecrors (Rate
of ercors on a major
manpower documentation
form)

an Missed Appolintments
(Number of formal
on-base appointments
mlssed)

The indlicators for

“Trainling” are compared

the Navy and Alr Force KRA

In Table 26. [t can be cbserved

that all four of the Navy indlcators coincide with the Air

Force Indlcators for the KRA "Tralning.* However. the Alr

Force had an aaditlonal

indicator (Scheduled tralnlng tasks

overaue) that the Navy dld not use.
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Table 26

Cumparision of Training Indicators
for Navy and Alr Force KRAs
(from Table 24)

NAVY KRA
Training

AIR FORCE KRA
Tralning

On-the-Job-Training (Basgic
training hours documented)

Rate Tralining (Baslic Navy
Job tralning completed)

Personnel Qualification
Standardg (Advanced job
gpeciflc tasks complieted)

Formal Blilet Tralnlng
(Job gpeciflc training

received In a formal school)

(Navy did not choose as an
Indicator]

STS Tasks Completed (Basic
training tasks compieted)

STS Tasks Completed (Baslc
tralning tasks completed)

Percent Qual Tasks Compiete
Comm & Nav (Advanced
tralning completed)

Percent Qual Tasks Compliete
Comm & Nav (Advanced
tralning completed)

Scheduled Tralning Tasks
Overdue (Number of
non-technical tralning
tasks not met on time>

To answer the third part of Research Question Two,

namely, the comparison of the changes In productivity of the

Navy and Alr Force facllilitles,

the productivity Increases

previously documented in Research Question One of thls Navy

Study and the productivity increases previously documented

in the Alr Force Study are listed in Table 27.

It can be

observed that productivity increased significantly during

both the feedback and the goal-setting period after

impiementation of the MGEEM.




Tablie 27

Increase In Misslion Effectlveness of Navy
and Alc Force Faclliltles Durlng MGEEM
(Results from Research Questlon One

and the Alr Force Study)

Branch of Service Mlasion Effectivenegs Increase:
Durling Feedback Feedback & Goal-Settlng

Navy 22.1% 43.7%
Alr Force 30 %X 65 %

The lncreases |n misslion effectiveness recorded In
Table 27 present strong eviaence to substantliate the via-
blilty of using the MGEEM system to {ncrease productlivity In
the Navy. When comparing thls Navy Study with the Alr Focce
study. sleni ficant simliacrlities [n KRAs and Indicators were
obgerved: however, from the dissimiiarlitlies observed, [t is
apparent that each local organization has to tallor the set
of KRAs and lndicators to its own needs prlor to using them
to gauge misslon effectiveness. The transportablilty of the
MGEEM process therefore |s accepted. and the transport-
apillty of most of the KRAs and thelr indicators ls also
evident, although paraliellsm in ail details has not been
establlshed. Further study mlight flnd that Some differences
are inevitablie, or that greater paral lei ism shoula be

sought.
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Discugaion of the Flndings
This section |s a discussion of the resuits of the

analyses conducted to answer the research questions.

1. Discussion of Finaings of Research Question One.

[t was found that there was a significant increase
in overall migsion effectiveness at the Navy facllity
that [ncorporated the MGEEM, as indlcated in Figures
24. 27, and 28 (Chapter 3). A part of the increage was
believed to be due to either the Hawthorne Effect
(which states that workers tend to do better when they
know they are being otserved) or the documented fact
that work center personnel obtalned true feelings of
the productivity expectations of management during the
Development Phage and made changes to achieve them
before enhancements were used. This was apparent,
gsince average mission effectiveness increased (4.6
percent over baseiine during the Development Phage of
MGEEM.

During the Feedback Phase there were two events
that occurred that may have served to decrease overall
mission effectiveness. A major command inspection was

held in the month of Qctober. and extengsive prep-
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arations for the Inspectlions are standard operating
procedure in the Navy: consequently, the decreases In
migsion effectiveness for both September and October
could be expected. The amount of preparation and
volume of non-productlive work that must be completed to
prepare for a major command inspection would loglically
detract from the productivity of the organlzation In
the month of the inspection as well as the prlor month.
The other such event during feedback, which coinclaed
with a decrease in effectiveness, was the holliday
vacation period |n December. Historlcally, militacy
organlizations allow up to S0 percent of their personnel
to go on leave during that period. Proauctivity
naturally would decrease when a large part of the work
force |s not available for production.

The trend llnes shown In Flgure 27 (Chapter 3> and
the composite charts showing mission effectiveness for
the experimental and control faciiities In Flgure 26
show clearly that a far greater increase in overall
proauctivity occurred in the Experimental Faciiity,
which ugsed the MGEEM lethodology. Although general -
izations from a single experiment of this type are not
conclugive, there is strong evidence to lndicate that

use of the productivity measurement and enhancement
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technology that ls Incorporated in the MGEEM was
respongiblie for a significant increase in overall
miggsion effectiveness of the Communication and

Navigation Equipment Repair Branch of the Naval AIMD.

2. Dlscussion of Findings of Research Guestion Two.

It was found that the Navy usgsed four KRAS, while
the Alr Force onily used three KRAs:; therefore, before a
compar lson was made, the least important Navy KRA and
Its respective |ndicators were not considered when a
compar i on between the studies was made. Those KRAS

are listed In Table 28.

Table 28

Key Result Areas used in The
Navy and Air Force Study

Navy Alr Force
Cugtomer Satigfactlon Equlpment Repair
Training Tralning
Motivation Other Duties
Safety  cemceaa-
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Of the |3 lndlcators ldentlfied in the Alr Force stuay.
9 Indlcators from the Navy study were found to colnclde witn
them. as shown ln Table 29. Since 66.6 percent of the KRAs
and 69.2 percent of the Indicators were equivalent for both
gervice organizations. thlis lndlcates that there would pe a
gignitflcant opportunlty to provide a paslc framework of the
MGEEM-producea KRAS and Indicators. These basic KRAS ang
inalcators could pe modifled locally oy the organlzations
applylng them. thus permltting the organizations to ailow

for regtonal pol lcy and operational mission altferences.

Table 29

Comparisons of All Inalcators from the
Navy and Alc Force Studles

Navy Air Force

Y-Coae Rate (Repalrea equipment Bounces (Repaireda equipment

that did not functlon after that dla not wark atter
ingtal lationy installation)

Backiog (Number of items AWM C(Number of items
Awaiting Malntenance (AWM) Awaiting Maintenance)
or Awaiting Parts (AWP) AWP (Number ot items
tor repair) Awaiting Parts)

Exrep Backlog (Number of items AWM <Numper ot ltems

Awaiting Maintenance CAWM) Awaiting Maintenance)
or Awaiting Parcts (AWP) AWP (Numper of items tnat
for expeqitious repair? were Awailting Parcts)
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Table 29

(contlinued’

NAVY

AIR FORCE

Ready for [ssue Rate
(Equipment brought In for
repalr that was fixed)

Broad Arrow/Test Equipment
Degradation Repor:s (Number
of test benches operating
in a degraded condition
or |lnoperabile)

Broad Acrrow/Test Equipment
Degradation Reports (Number
of test benches operating
In a degraded condition
or |lnoperable)

On-the-Job Tralning (Basic
training hours documented)

Rate Training (Basic Navy
Job training completed)

Personnel Quallfication
Standards (Advanced job
gpecific tasks completed)

Formal Billet Tratning
(Job specific tralining
recelved in a formal school

Turn Around Time (Average time

taken to repalr ltems in
the repair process)

Demand Met (Equipment
brought in for repalr
that was actually flxed)

PMEL Ovecrdue (Shop
cal ibration and test
equlipment worklng in a
degraded condition due to
lack of callbration)

Mobil ity Equipment (Pleces
of equipment used for
mobllity exerciseg in a
degraded condition due to
lack of callibrations

STS Tasks Completed (Basic
training tasks completed)

STS Tasks Completed (Basic
training tasks completed)

Percent Qual Tasks Complete
Comm & Nav (Advanced
training completed)

Percent Qual Tasks Complete
Comm & Nav (Advanced

) training complete)

an indicator]
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Table 29 (cont|{nued)

NAVY AIR FORCE
(Navy did not choose as Percent Quailty Assurance
an Iindicatorl Inspections Passed (Rate

of QA fnspections that
were pasgssed)

(Navy did not choose as Percent 349 Errors (Rate of
an indicator] ercors on a Major manpower
documentation form)
[Navy did not choose as Missed Appointments (Number
an lindicator] of formai on-base

appolntments mlssed)

[Navy dld not choose as Scheduled Training Tasks
an Indicatorl Overdue <(Number of

non-technical training

tasks not met on tlme)

The lncreases In organizational effectiveness in both
the Navy and Air Force studies provlide strong evlidence of a
significant increase in productivity assoclated wlth use of

the MGEEM in both the Navy and the Alr Force.
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Imelications and Recommendations
A number of Impllcations and recommendatlons can
be drawn from thls study. Several relate to the flrst
regearch questlon concerning the viabillty of the
MGEEM. The remainder relate to the second research

questlon concerning the Inter-service transportablilty

of the MGEEM.

Impllcations

The results of this Navy study afflrm numerous
earliler studies concerning the beneficlal effects of
feedback and goai-setting on organlzational product-
ivity. The study also reafflrms that particlpation of
the workers in deslgning a productlvity measurement
system motivates the work force, since [t engenders a
sense of ownership In the measurement system.

In acdition to significant!y increasing product-
ivity, the MGEEM was found to be highly acceptabie to
both management and workers. Because no additional
money, materlals. faclllities, and only a token amount
of manpower to bulld and monitor the system were
required to reallize a signiflicant increase in product-
ivity. the MGEEM proved to be extremely cost effectlve.

The MGEEM also proved to be relatlvely easy to
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understand and implement. It additionally satisfled
the common need among commanders for a method to (1)
comprehensively measure organizational procductivity and
(2) faclilltate the manager’s Job, gsince Mission Effect-
Ilveness Charts allow managers to see menthly where
extra emphasis should be placed to increase
productivity. .

The inter-service transportabllity of the basic
MGEEM system was also supported. However, It was clear
that local adjustments to a basic MGEEM framework need
to be made to custom-flit |t to each new actlvity.

A number of questions were ralsed as a result of
thig study. Would the MGEEM technology be appropriate
in a wartime envicronment? To state thls question 4lf-
ferent ly, participative management with feedback and
goal-getting serves to Increase productivity In a
peacet ime environment, but would [t be equally
applicabie in the |ife and death slituations of a
wartime environment? Would the strict requirement for
chain-of-command and junlor-senior relatlionships have
priority over participatlve management? How would
participative management work in other Navy settings?
How would participative management work Iin other

millitacy services?
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Recommendationg

The results of this study suggest that the
Department of Defense should sponsor a full-scale test
of the Impact of using this measurement and enhancement
technology in other organizatlonal settings, and should
test the transportanility of the MGEEM for use In
service components not included in this study. Sub-
gsequent tests of the MCGEEM should conslder enhancements
other than feedback and goal-setting to determlne
whether the particlpative management techniques alone
provide Increases in mlssion effectiveness. Possibly,
participative management techniques, when comblned with
team bulildlng (Quallty Clrcles, Juran Teams. etc.’> and
other enhancements, would provide comparable increases
in mission effectiveness.

Further research should be conducted to determine
whether a relatlionship exists between MGEEM and the
so-cal led Deming way (Demlng, 1982: 1986>. Can MGEEM
be the implementation technique used as the vehicle to
incorporate Deming‘’s "Fourteen Points" In an organ-
ization? How could this be Implemented? For example.
do the measurement system construction techniques or
the feedback sessions used In the MGEEM give workers a

chance to participate In two-way communlcation with
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supervisors to a great enough extent tc “Drive Cut

Fear*? Does focusing on mission, KRAS, and Indicators
achieve a measurable ocutcome conslisgtent with Deming’s
“Constancy of Purpcse'? What are other ways that the
MGEEM could Incorporate Deming’s phllosophy and ldeas

in a productivity enhancement settng?

2uggegtiopns For Fuycther Regeacch

The flindings of thls study conflirmed the exlstence
of an lncrease of productlivity when particlpative
management IS used In coordlination with feedback and
goal-gsetting. It alsoc suggested the viabllity of
Intra-gervice trangportabllity of the basic MGEEM.

The areas [n which further study would be
approprlate include:

1. Determining whether enhancements other than
feedback and goal-setting would produce simliilar or
petter results.

2. Researching the possible use of the MGEEM
technology to incorporate Deming’s "Fourteen Points" in
an organization.

3. Testing on a larger scale the [nter-service

trangportabllity of the MGEEM process.
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4. Finding the quickest and most effective way to
train facliitators and to reach a consensus in group
glituatlions.

S. Investlgating the best types of automation to

use for processing feedback reports.
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APPENDIX A: STRUCTURED INTERVIEW
Format for Interview with the AIMD Offlcer

Followling Introductions and prellml nary adlscusslon to
establ Ish rapport, the followlna questlions may be used to
gather Information. These are simply opening questions and
shoulda be followed by "probes" to obtaln more detall.
Examples of probes are: "Tell me more about that." "Could
you elaborate?" “"Could you glve me a speclflc example?"

The purpose of the Interview IS to make poggible the
constructlon of a gystems dlagram of the organlzatlon. It

is helpful to visuallze thlis dlagram as the lnterview is
conducted.

1. What s the mission of thls AIMD?

2. What are the major products/gervices of the A[MD?

3. Who are the princlpal customers of the organlzation?
4. What about stafflng ievels? How many milltary anag

clvilian personnel are authorlzed? Assigned? What lIs
the breakdown by pay grade and experlence?

(4]}

What other organizatlons does thls unlt depend upon
for informatlon or sSupport to get the job done?

6. What dearee of control do you. as AIMD Officer. have
over:
Number of personnel hours expended?
Material and equipment acquistion?
Capital investment?
Energy consumption?

dow 1s this AIMD evaluated by higher authority?

8. What orimarv indlcators do you use to tell vou that
the AIMD is doing what it is supposed to co?

3. Do vou have a standard briefing for visitors? 1I1f sc.
couid I have a copv of your briefing and sl ides? Wwhac
other written materiai woulc helo me better uncerstanc
vour mission anda organizationai strcucture?

0. What else shou.¢d I know?
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APPENDIX B: IN-HOUSE DOCUMENTATION

Examples of Informatlion Reviewed by Faclilltator

1. Manning Documents/Manpower Studles
A. Percent authorized manpower onboard
B. Number of people possessing required specialty
tralning
C. Experlence level of personnel onbocard (pay grade)

2. QOraanizaticnal Charts -
A. Department Organization Chart
B. Divigion Organization Chart
C. Work Center Organlzatlon Chart
3. Division Briefing Package
4. Monthly Maintenance Plans for Three Months

S. Work Center Task Description

6. Dlagram Showing Flow of Compenents Through the Repalr
Cycle.

7. List of Number of Squadrons/Type Aircraft Supported

8. I[nstructions and Notices that govern the work of the
Target Organlzation
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APPENDIX C: SITE VISIT
Exampies of Items Accompiished During a Site Visit

[f the visit [s to be conducted prior to the
implementation of the MGEEM. then the facilitator shouid be
introduced as a visitor. If the unit perscnnel have been
informed about the purpose and events associated with the
MGEEM implementat{on process, the faciiitator shouid be
identified as being associated with the process.

1. Icentify the target organization’s major procucts
and secrvices,

2. Develop a general understanding of the work fiow.

3. Estabiish a rapport with the workers of the target
organization and become familiar with the
organization’s structure.

4, Obtain a working Knowiedge of present and past
history of the work center’s production recora/
preobiem arcas.

5. Become famiilar with the units that target
organization has to depend upon to do its job.

6. Become famiiiar with the customers of the target
organization.
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IMPLEMENTATION PLAN
Examples of Items Included on an Implementation Plan

After the Measurement Plan |s developed, It should be
communlcated over a short perlod of tilme to all members of
the target organjzation from the top down. The communlicatlion
shoulid be In the form of both face-to-face and wrlitten
communlication. The sequence of communicatlon activitles for
a branch [s outllned below.

. The dlvisglon
offlcer Introduces the facllltator and dlscusses the purpose
of the MGEEM measurement actlvity wlthin the work center.
The facliltator dlscusses the steps lnvolved In
implementation and proposes a timetable. The work center
supervisor |s asked for comments, and schedule confllcts are
resolved. The dlvision offlcer and work center sSupervlsor
agree on the approprlate time for the facllltator to visit
the work center to present the measurement plan.

3
A memorandum |s prepared for iater distrclbutlon to personnei.
summarlizing the highllghts of the Implementation sSchedule.
The memorandum should focus on the purpose of the measurement
activity. the schedule. and how members of the organlzation
will be affected.

1300 to 1400 (Work center meetjing). The facilitator and
division officer go to the work center and hoid a brief
meeting wlth work center members. Durlng this meeting,
mempers hear the dlvislon offlcer. alvislon chlef. ana work
center supervisor express support for the MGEEM measurement
process. The facilltator gives a general outllne of the
steps invoived in implementatlon and what wlil be expected
{rom each memper of the organization. Each member of the
work center ceceives a copv of the oreviousiy developea
memor anadum. which summarizes the informatlon presented.
Mempers‘ questions are answered.
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APPENDIX E: INITIAL BRIEFING ON KRA DEVELOPMENT
Insroduction

Introduction of Facllitator and Pacticlpants
Purpose of the Measurement Actlvity (Senlor Officer)
Overview of MGEEM Process
Perspectives on Definlng Measures (Siide 1)
wWhat are Key Result Areas? (Slide 2)
Purpose of This Meeting
Questlions
vi verv
Discusglon of Organlization Diagram (Figure 2. Chapter 3

made lnto a sglide)
Deflnition of Productivity for the Target Organ!zation

. MEASUREMENT [S NOT AN END IN ITSELF

. WHAT YOU MEASURE [S WHAT YOU GET

. MEASUREMENT SYSTEMS FAIL IF THEY LACK ACCEPTANCE

. MEASUREMENT IS A SUBSTITUTE FOR DIRECT OBSERVATIGON
. MEASUREMENT DATA HAVE THEIR LIMITATIONS

. MOST ORGANIZATIONAL UNITS CAN BE MEASURED

. AREAS REQUIRING HIGH LEVELS OF PERFORMANCE

. WAYS TO MEASURE MISSION EFFECTIVENESS

. THE CRITICAL. MAKE-OR-BREAK AREAS OF A JOB

. RESULTS: NOT ACTIVITIES. PROCESS. OR PROCCEDURES

. OUTPUTS. NOT INPUTS: ENDS. NOT MEANS: WHAT.
NOT HOW.
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APPENDIX F: CONDENSED LIST OF KRAS

Realistic managerial goals in accordance with
OPNAVINST 4790.2D

Customer satigfactlion through quantity and quallty
gear to keep alrcraft flyling.

Motivated work force with hlgh morale.
Trained personnel.

Optimum utillzation of productlon persoconnel.
Safety

Malntaln ceal property.
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APPENDIX G: POSTING OF ME CHARTS

Overall Misslon Effectiveness Chart

Composite Mission Effectliveness Charts for KRAs 1-4

KRA #1 KRA #2 KRA #3 KRA =4

Indlividual Indlicator charts posted by KRA

KRA #1 KRA #2 KRA 83 KRA #4

a

WAL
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MISION EFFECTIVENESS

WSSON EFFECTIVENESS

APPENDIX H: TWO SAMPLES OF ME CHARTS
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APPENDIX I: MORALE SURVEY

W/C 610 Survey

Instruccions: For each scacasent below, mark 20 "X" ia the box
correspooding to thbe answer chat most closely io-
dicates your response to how you feel about your

vork environment.

Very
Scatement Very Noc Dis- Dis~
Sarisfied Sarisfied Sure sacistied sacisfiod

i. The chance to do something

that makes use of ay abdbilities.

2. The way the Navy policies are

put into practice.

3. The freedom to use my owa

judgemenc.

4. The chance to try my owo methods

of doing work.

5. The working condicions.

6. The praise [ get for doiog 2

good job.

7. The feeliag of accomplishment

I get from the job.
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I. A spiric of

betveeo the

Z. A spirit of
betweeo the

divisian.

APPENDIX I (continued)

teamvork exiscs

people in ay W/C.

teamvork exiscs

people io ay

J. The people in the V/C work

togecher Co

ab jeccives.

accomplish cthe W/C's

4, the people ia the divisioo work

zogecher to

accomplish the

division's objectives.
o

S. 1 feel a sense of pride ac being

2 member of

chis W/C

6. I feel a sense of pride ac being

2 meamber of

chis division.

I. I plan to reenlist or excend.

2. [ would like to leave cthe Navy

gext year.

Scrongly .
Agree Agree Neucral Disagree

Scrongly
Oisagrea




APPENDIX I (continued)}

. 1 koov vhat ay respoosibilicies

iate.

2. I kaov exaczly vhat is expected

of me.

J. Explasacioan is tlear of vhat has

co b%e done.

Stroogly
Agree

Scrongly
Agree Neucral Disagree Disagree

. [ uadecrscand vaich of ay work
objeczives are more important

than ochers .

2. The vork ob jeccives in ay W/C

are tlear and specific.

3. The vork% ob jeccives of the divi-

sioco are clear and specific.

4. [ underscand vhich of my W/C's
oojectives acre more imporcact

cthaa ochers .

5. [ underszand vhich of @y divisioa

ohjeczives are more importanc chao

others.




