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Abstract

f/lxi,l/,

This researeh attempted to quantify the perceived
magnitude of intentional errors in the Maintenance Data
Collection system data base and to determine the under-
lying causes for the reporting of inaccurate and invalid
data. It was limited to the aircraft maintenance organiza-
tions within the Strategic Air Command and the Tactical Air
Command. A stratified random sample was surveyed of all
aircraft maintenance personnel of the rank of airman basic
through colonel in the aircraft maintenance complex at the
bases in these two commands within the continental United
States.

Those surveyed indicated that nearly 10 percent of
all data input is intentionally inaccurate. Over 85 per-
cent of those surveyed felt that some of the data which is
input inaccurately, is done so intentionally. The pressure
to account for man-hour availability is the primary reason
given for falsifying the MDC input. Ninety-two percent of
the maintenance personnel surveyed admitted that they are
pressured at least part of the time to manipulate the MDC
input. C |

A recommendation was made for the leadership at all
levels of the Air Force maintenance complex to re-evaluate

their motives and methods for insuring maintenance
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R information is input into the MDC system. Furthermore, the
information uncovered in this study indicates that further
e research should be conducted into the amount and types of
%x data that need to be collected from Air Force maintenance
o organizations. The Air Force should consider a maintenance
data collection system similar to that used by the U.S.

Ny Army (the Sample Data Collection system).
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INTENTIONAL INPUT OF ERRORS INTO THE

MAINTENANCE DATA COLLECTION SYSTEM

I. Introduction

General Issue

Maintenance data is required by management at all
levels in the Air Force and the Department of Defense.
This information is used, in part, to evaluate the perform-
ance of defense systems and their component parts, the
effectiveness of maintenance programs and personnel and to
determine weapon system operating and support costs
(defined in Appendix A). Of growing importance is the fact
that maintenance data is used in calculating the reliabil-
ity (Appendix A) and maintainability (Appendix A) of weapon
systems.

The Maintenance Data Collection (MDC) system is
the primary means of obtaining base-level maintenance data.
The MDC system collects and processes maintenance data on
aircraft, missiles, certain communications-electronics
equipment, and some of their support equipment. The data
processed by the system consists primarily of man-hour
expenditures and technical data related to maintenance

tasks that have been accomplished. The data is documented

manually on Air Force Technical Order (AFTO) Form 349,




collected, keypunched, and processed at the base level for
compilation into reports and computer storage.

Information from the MDC system is used at the base-
level to provide feedback to the managers who control the
maintenance operation. The information is used in sched-
uling work, identifying work already accomplished, pro-
viding aircraft status information and monitoring direct
and indirect labor (Appendix A) utilization. Many off-base
organizations use MDC data provided by the various bases.
The Air Force Logistics Command (AFLC) uses the data to
validate parts requirements, to monitor aircraft and sup-
port equipment modifications and their effectiveness, to
identify aircraft reliability and maintainability problems,
and establish priorities for improvements to systems. AFLC,
in addition, provides MDC data to other users. Aircraft
contractors use the data to evaluate aircraft performance
when developing new systems. Headquarters Air Force and
major commands use the data to establish maintenance
manning requirements. The Air Force Visibility and Manage-
ment of Operating and Support Costs (VAMOSC) systems.com—

pute many base-level costs based on MDC data.

Problem Statement

There is a need to determine the accuracy and
validity of the data input into the Maintenance Data Col-

lection system. Additionally, if data is inaccurate or
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invalid, there is a need to identify the underlying

cause(s).

L Justification

The need for maintenance data in the MDC system
to be reported accurately, reliably, and in a timely manner
is evident from the widespread use of the MDC data base.
Estimates have been made by the Air Force that as many as

‘ﬂf : 105,000 maintenance personnel are directly involved in

K]

E% documentation of maintenance actions at the base level.

¥

e Since maintenance staffing accounts for one third of the

i; total Air Force staffing expenditures, the cost of gather-
& ing the volume of data required by the MDC system is indeed
& staggering. Air Force officials estimate that the key-

é punch staff time alone uses 350,000 hours per year or the
é% equivalent of 175 man-years. A report by the Commission on
" Federal Paperwork issued in 1976 stated that approximately
.% four million man-hours are consumed to complete the nearly
§: 80 million forms filed annually. This is the same as using
s 2000 people for an entire year just to document the main-
3} tenance that was performed. VFurthermore, these estimates
:b do not include the cost of the forms, punch cards, computer

paper, computer time, computer programmers, or the numerous

levels of review of inputs and outputs (1:1-3).

3 Errors are bound to occur in a system that is so
manpower intensive in the collection and assimilation of

e information from throughout the Air Force maintenance
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function. According to the Comptroller General, Air Force
procedures for collecting data on maintenance activities
are costly, paperwork intensive, and generally ineffective
in providing complete, accurate, timely, and useful infor-
mation to Air Force and Department of Defense decision-
makers (1:1-23). 1If the Air Force could identify the
underlying reasons why inaccurate or invalid data is being
input into the MDC system, if in fact it is, steps could
be taken that could result in a potentially much more use-
ful data base which would enable managers to more closely
identify manpower requirements, system problem areas,
equipment reliability problems and other perplexing organi-

zational problems.

Research Objective

This research attempted to quantify the perceived
magnitude of intentional errors in the Maintenance Data
Collection system data base and to determine the under-
lying causes for the reporting of inaccurate and invalid

data.

Investigative Questions

l. 1Is inaccurate or invalid data intentionally
input into the MDC system? If so, for what reason or
reasons, how often, and to what extent?

2. What is the perceived value of the MDC informa-

tion at the operating base level?
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3. Are the findings consistent between workers,

supervisors, and managers? Between major commands?

Scope and Limitations

Past research into the validity and accuracy of the
MDC data base has relied on the assumption that personnel
who input data into the system made every effort to ensure
that they input accurate and valid data. The research con-
centrated on showing where unintentional errors were
created during the complex coding and keypunching of the
forms. This research effort focused on the possibility
that personnel may intentionally input inaccurate and
invalid data and the underlying reasons for their actions.

This research was limited to the aircraft main-

tenance organizations within the Strategic Air Command and
the Tactical Air Command. These two commands were chosen
because they are representative of the two major organiza-
tional structures used by Air Force major commands for
their maintenance organizations. A stratified random
sample was taken of all aircraft maintenance personnel of
the rank of airman basic through colonel in the aircraft
maintenance complex at the bases in these two commands
within the continental United States. This provided a
representative sample of the Air Force while providing a
reasonable size sample frame from which to select partici-
pants for this research. This research was further limited

to military personnel and did not address the input of

: mmmz:mmm;.-:~;:‘c::;f:-::{:a;:w_:.{:frf:*&



data into the system by Department of Defense civilians or
contractors. The intent was to identify the magnitude of

the problem and its underlying causes.




II. Background

The Maintenance Data Collection (MDC) System was
implemented in 1958 as a means to collect, store, and
retrieve base level maintenance production data. The MDC
system is currently a punched card processing system used
to record data concerning the maintenance of aircraft,
engines, missiles, and communications-electronics equipment
and their support equipment (2:1-1). Basically the system
involves the collection and processing of data concerning
numerous aspects of the maintenance function: what was
worked on, when the work was accomplished, what actions
were taken, when the discrepancy (Appendix A) occurred,
what the discrepancy was, who repaired it, and how long
the repair action took. All of this data can be retrieved
in various formats, including punchcards, reports, and
magnetic tapes, depending on the needs of the intended

user.

Uses of MDC Data

The intended uses of the data contained in the MDC
data base are delineated in Technical Order 00-20-2, The

Maintenance Data Collection System. The data is intended

i% to be used at the base where it was collected. Furthermore,
LY

the data is meant to be used off the base by the Office of

Program Management Responsibility for Manpower [USAF/PRM
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(Manpower) ], the Accounting and Finance Center, the Air
Force Logistics Command (AFLC), and the Major Commands
(MAJCOMs) (2:1-3).

The base level maintenance production data is
intended to provide feedback to managers and supervisors
for controlling and coordinating the maintenance operation.
This information comes in the form of various reports as
described in Air Force Manual (AFM) 66-267 and the Base
Level Inquiry System (BLIS) as described in AFM 171-114.
The base level managers and supervisors have access to the
following information:

a. Production information about the type of work
accomplished, the work center that d4id the work, and
the equipment on which the work was accomplished.

b. Equipment maintenance schedules and inventory
information for maintenance actions that are required
on a calendar basis.

c. Productive labor and indirect labor hour
expenditures in either detailed or summary form. This
includes labor expended to support other organization
or special projects.

d. Equipment failures and discrepancy information.
This information is available in composite form by type
of equipment and for individual equipment items.

e. Configquration [Appendix A] status accounting.
This includes information about modifications that
have been completed and those that have been partially
completed. (2:1-3)

Base level supervisors and managers also have at
their disposal information concerning the cost of main-
tenance. They can obtain this information from the Main-
tenance Cost System (MCS) of which MDC is an input. Figures
concerning the dollar cost of civilian and military man-

hours, broken down by cateqgories of productive direct and




indirect hours, can be retrieved through the system. The
cost figures can also be broken down to show the cost to
maintain aircraft and engines for both on-equipment and
off-equipment maintenance (Appendix A). This system also
makes it possible for bases to take action to be reimbursed
for transient maintenance performed on aircraft from other
bases (2:1-3).

Beyond the base level, the data in the MDC system
has a myriad of uses. The information contained in the
MDC data base is input into various programs established by
Air Force and MAJCOM manuals and regulations.

The Air Force Logistics Command, as overall logis-
tics manager for Air Force systems and equipment, regquires
base level maintenance production data to accomplish its
multi-dimensional mission. AFLC uses the data to:

a. Identify maintainability and reliability prob-
lems on Air Force equipment.

b. Establish priorities for product improvement.

c. Account for modifications to Air Force equip-
ment and evaluate the effectiveness of modifications.

d. Validate inspections and time change require-
ments and validate inspection and time change inter-
vals.

e. Identify safety deficiencies and monitor their
corrective actions.

f. vValidate or adjust calibration intervals.

g. Validate spares requirements.

h. 1Identify programmed depot maintenance require-
ments.

i. Compile maintenance manhours per flying hour
data.

j. Evaluate unsatisfactory material reports and
modification proposals from other commands or industry.

k. Compute the cost for billing the Military
Airlift Command and the Air National Guard for reim-
bursable depot level maintenance.

ALSENT T
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1. Determine Time Compliance Technical Order
(TCTO) kit distribution requirements and TCTO rescis-
sion dates. (2:1-3 to 1-4)

The data provided by MDC is used extensively within
AFLC to manage Air Force assets. Besides the internal uses
of the data, AFLC compiles numerous reports as requested
by Headquarters Air Force, the Departments of the Army and
Navy, and the various MAJCOMs, Furthermore, AfLC compiles
any necessary data for use in accident investigations by
the Inspector General. AFLC also uses the data to prepare
reports which are provided to industry on the performance
and support requirements of the present Air Force equipment
for use in the design and development of new egquipment and
systems (2:1-4 to 1-5).

Other users of MDC data include Headquarters USAF
Accounting and Finance, who determine the cost of base level
maintenance operations. Headquarters USAF/MPM and the
MAJCOMs use the data in validating manpower requirements.
The MAJCOMs also use the data to assess the state of equip-

ment modifications (2:1-5).

Previous Research Efforts

In light of the widespread uses of the data con-
tained in the MDC system, the need for accuracy in the
data base is apparent. The magnitude of allowable inaccu-
racies varies by the intended use of the data. As an
example, computing the service life of high-cost low-

inventory items would require near 100 percent accuracy.
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On the other hand, when determining inspection intervals
for an end item with a high inventory, some reasonable
margin of error can be tolerated. Inaccuracies in the
data base can be adjusted for if their magnitude could be
reliably predicted. The United States Government and the
Air Force have conducted several studies over the years in
an attempt to develop a means to assess the accuracy of the
data. What follows is a summary of some of their findings.
In 1964, AFLC contracted for research to be con-
ducted into determining factors involved in human errors in
hand transcription of written data (3). These are the
type of errors that occur when the forms that workers have
filled out are collected and keypunched for input into the
computer. The FMC Corporation performed an experimental
human factors study from 1 April 13964 to 30 March 1965 in
which two phases of experiments were conducted involving
forty-eight subjects in each experiment. Equal numbers of
men and woman, clerical and production workers, and people
over forty and under thirty years of age participated. The
first phase consisted of a large experiment in which error
levels were calculated and compared among the various
groups from the transcription of pure numeric and arrange-
ments of alpha-numeric codes of lengths from three through
twenty characters. The effects of length of work periods
were also evaluated. The second phase of experiments com-

prised a total of four experiments. The subjects were

11
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exposed to different arrangements of pure numeric codes in
the first two experiments of this phase. 1In addition to
the areas analyzed in phase one, error levels from trans-
cription of codes in sequential and nonsequential order
were also analyzed. The third experiment involved the test-
ing of varieties of character grouping within numeric codes
and varieties of response formats. 1In the fourth and final
experiment, the participants in the study were split into
four groups and exposed to varying type fonts and instruc-
tions. This was done to test methods to improve legibility
in machine-printed and hand-printed characters.

The results obtained fram this study showed that
"generally the human factors of age and sex had a signifi-
cant effect on accuracy in hand transcription" (3:3). It
was found that older people were more accurate on pure
numeric codes, young people were more accurate on alpha-
numeric codes, and women were more accurate than men.
Furthermore, it was found that sex and occupation inter-
acted throughout both phases of the study: "female produc-
tion workers and male clerks were consistently more accurate
than male production workers and female clerks" (3:4).

In 1978, the Air Force contracted for research to be
conducted into determining the feasibility of developing a
methodology for quantifying the accuracy of reported base

level maintenance data. Desmatics, Inc., a firm special-

izing in applied research in statistics, mathematics, and




operations research, conducted a study from September to

December 1978 (4). The scope of this study was limited to
demonstrating:
. « . the feasibility of gquantifying the accuracy of
reported base~level maintenance direct labor hour (DLH)
data by making independent observations of statis-
tically sampled maintenance tasks and comparing them
with the reported DLH data. (4:1i)
The data used in this study was gathered at two Tactical
Air Command bases using a stratified random sample to
insure a representative sample of maintenance activities
from the three shifts, days of the week, and the three main-
tenance squadrons. Independent observations were made of
the start and stop times for 119 maintenance jobs and the
size of the crew accomplishing each job. After collecting
the samples of actual observations, the data collected was
compared to the data reported through the MDC system and
the Reporting Accuracy Factor (RAF) was calculated. The
RAF is defined as "the ratio of the number of manhours
reported to the number of manhours observed" (4:31).
Desmatics found in its study that the bases they
sampled had a combined estimated reporting accuracy factor
of 1.94 (4:35). This means that the maintenance personnel
performing the assigned jobs were over-reporting the direct
labor hour usage in accomplishing the jobs by a factor of
nearly two. They went on to say that "in any event, there

is overwhelming evidence that the DLH data reported on the

AFTO Form 349 at both Langley and MacDill reflects

13
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:; 'inflation' of manhours" (4:35). In accomplishing this

study, Desmatics had significant difficulties in matching

et

the observed maintenance job that they recorded with the |

-

accounts of the work that the maintenance personnel perform-

a
-

ing the jobs reported. They found they could match less
| than half of their observations with reported jobs. 1In
J{ analyzing this, they hypothesized two possible explanations:
. « « (1) possible errors or changes made in reporting
X the data through the MDC channel could have prevented
: unigqgue identification of the required maintenance tasks,
o and (2) although given maintenance tasks were per-
formed, the cognizant personnel neglected to report
- those tasks on (AFTO) Form 349. (4:36)
Being able to match observed tasks with reported tasks was
one of the key assumptions in conducting the Desmatics
study. The failure in meeting this assumption meant that
: fewer usable observations could be obtained than had been
X anticipated. No attempt was made to delve further into why
the matching could not take place,

In 1981-1982, the Comptroller General of the United

States, upon request from the Committee on Government Opera-
tions of the House of Representatives, conducted a review
of maintenance information activities within the Department

! of the Air Force (l). The objective of this review was to

assess the uses and development of current and projected

i

‘.

maintenance information systems in light of user's needs

and the need to solve data accuracy problems. To reach this

D iaN

objective, the General Accounting Office used the follow-

. ing procedures:
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. we reviewed maintenance data collection efforts
at the base level within the Military Airlift Command.
We interviewed officials and other responsible per-
sonnel in the Office of the Secretary of Defense and
the Air Force who are involved in the collection and
use of maintenance data, or in the development of
alternative approaches to collecting maintenance data.
We analyzed documents, contracts, records, reports,
regulations, and related information concerning main-
tenance data. We reviewed past reports by GAO and the
Air Force Audit Agency on Air Force maintenance infor-
mation problems. We also reviewed and evaluated
selected Air Force efforts and studies of ways to
improve 1its maintenance information systems. (1:7)
Upon completion of the GAO review, the Comptroller General
presented his findings in January 1983.

The GAO found that "Air Force maintenance informa-
tion systems are not responsive to users because they are
inaccurate, incomplete, and untimely" (1:8). They found
that direct labor hours are being overreported and that
the number of maintenance jobs performed are being under-
reported. They found that oftentimes jobs that are opened
in the MDC system are never closed out. Furthermore, they
uncovered evidence to indicate that of the maintenance data
that gets reported on the AFTO Form 349, "at least one
data element . . . is wrong 99 percent of the time" (1:13).
The GAO went on to say that there is little, if any, incen-
tive for personnel to accurately report maintenance data.
The personnel that are supposed to report the data are
unable to utilize the data in their jobs and are unaware

of the other uses of the data throughout the Air Force

because they do not receive feedback from the MDC system.

"The base-level managers also lack the incentive to push
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the mechanics for accurate MDC data because the data is
difficult to access and use at the base level" (1:14).

In responding to the GAO report, the Air Force
concurred with the findings but went on to state that many
of the problems with the current MDC system will be solved
with the implementation of the Core Automated Maintenance
System (CAMS) (5). The new system should provide increased
capabilities for collecting and processing maintenance
data and overall improvements in data accuracy. The CAMS
will simplify the procedures used when documenting and
reporting the MDC data. The CAMS will make it possible for
managers and mechanics to access the local data base from
remote terminals located in their work centers and use
the information in the performance of their daily jobs.

The various studies into guantifying the inaccu-
racies in the MDC data base have only taken a cursory
approach into determining the amount of intentional input
of inaccuratz and invalid data and the underlying causes
for these actions. Most studies conducted on MDC have
assumed that the personnel tasked to make inputs to the sys-
tem are making every effort to input only factual, accurate
and valid data.

In surveying the literature for this study, no
literature was found to suggest that the errors in the
data base are caused by the intentional input of inaccurate

or misleading information. This research study is an
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attempt to break new ground in determining the probable
causes for the inaccuracies in the current MDC system.
What follows is a brief summary of some studies made into

the area of integrity in the military.

Integrity

In an open letter to commanders throughout the Air
Force on 13 October 1972, General John D. Ryan, at the time
USAF Chief of Staff, expressed his views on the need for
integrity in the military:

Integrity--which includes full and accurate
disclosure--is the keystone of military service.
Integrity in reporting, for example, is the link that
connects each flight crew, each specialist, and each
administrator to the commander-in-chief. In any crisis,
decisions and risks taken by the highest national
authorities depend, in large part, on reported military
capabilities and achievements. In the same way, every
commander depends on accurate reporting from his
forces. Unless he is positive of the integrity of his
people, a commander cannot have confidence in his
forces. Without integrity, the commander-in-chief
cannot have confidence in us.

Therefore, we may not compromise our integrity--
our truthfulness. To do so is not only unlawful but
also degrading. False reporting is a clear example of
a failure of integrity. Any order to compromise
integrity is not a lawful order. . . . (6:1)

General Ryan clearly points out that incomplete or inaccu- L
rate reporting is a "failure of integrity."
The reasons why military personnel would sacrifice

their integrity through the reporting of inaccurate or mis-

leading information are as diverse as the individuals them-
% selves. A study into the pressures on individuals to

W compromise their integrity was conducted in December 1982
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by three officers attending Air Command and Staff College
at Maxwell AFB, Alabama. The purpose of their study was

. . . to determine (1) why and in what circum-

stances USAF line officers and senior NCOs feel pres-
sured to compromise their integrity, and (2) gather
specific examples of incidents where respondents felt
pressure to compromise. (7:vii)
A total of 1177 surveys were distributed with a response
rate of 64 percent which allowed for a confidence level of
95 percent that the results accurately reflect the feeling ;
of the population.

The results of the survey showed that there is wide-
spread pressure to breach individual integrity. They found
that 76.3 percent reported that they had been pressured at
least once to compromise their integrity while in the Air
Force (7:12). Sixty-five percent of those who had felt
the pressure to compromise had succumb to that pressure at
least once (7:13). The largest single category reported
for which breaches of integrity had occurred was in the area
of "false reporting." Over 42 percent admitted breaches
involving the "pencil whipping" of reports, program require-
ment, and tests. The reasons given most often for their
actions were: "career protection, making the organization
look good, covering for the boss (making him/her look good)
and getting the job done in spite of the regulations"

(7:viii).

Integrity, as defined by Webster, is:

An uncompromising adherence to a code of moral,
artistic, or other values: utter sincerity, honesty,

18




and candor: avoidance of deception, expediency, arti-
ficiality or shallowness of any kind. (8:1174)

But the study mentioned earlier seems to support what
Lieutenant Colonel Merlin C. Smith wrote ten years earlier
in 1973. Colonel Smith put forth the contention that a
more appropriate working definition of integrity in the
Air Force would appear like this:
An almost uncompromising adherence to a code of
moral, artistic, or other values: when appropriate;
utter sincerity, honesty, and candor: normally; avoid-

ance of deception, expediency, artificiality or shallow-
ness of any kind. (9:1)

This different meaning of integrity seems to have taken
root in the Air Force establishment. The study which fol-
lows is an effort to identify some of the "false reporting"
and to identify the underlying reasons for these "breaches

of integrity" occurring.
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III. Methodology

Introduction

In attempting to solve the problem defined in this
research effort, a means to find the answers to the investi-
gative questions had to be developed. After reviewing the
past studies in this area and literature related to these
types of problems, the prescribed procedures were devised
and developed. This chapter shows the specific steps that
were used in determining appropriate answers to the investi-
gative questions stated in Chapter I:

1. 1Is inaccurate or invalid data intentionally
input into the MDC system? If so, for what reason or
reasons, how often, and to what extent?

2. What is the perceived value of the MDC informa-
tion at the operating base level?

3. Are the findings consistent between workers,

supervisors, and managers? Between major commands?

The Research Question

In attempting to achieve the first part of the
objective of this research effort, ". . . to quantify the
perceived magnitude of intentional errors in the Mainte-
nance Data Collection system data base . . . ," the follow-

ing statement was proposed: Maintenance personnel perceive

that completely accurate data is input into the Maintenance

20
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Data Collection system. The research data to be collected
must show that this statement is incorrect or else there
would be little reason to pursue this research further.

If the data does disprove this statement, then further
analyses would be required to establish the level of inaccu-
rate data which maintenance personnel felt is intentionally
input into the system. An analysis of the reasons for the
intentional input of inaccurate and invalid data was
required to fully achieve the second part of the research
objective. The remainder of this chapter presents the

steps that were used in developing the research methodology

and the means used to analyze the data gathered.

The Survey Instrument

To answer the investigative questions posed earlier,
a method of data collection had to be developed. The
observational data collection process, as used by Desmatics
in 1978 (4), was rejected as a possible means of collecting
the data due to the cost and time constraints faced in con-

- ducting this type of research. The observational data col-

lection process requires the researcher to monitor and
record information about subjects without actually question-
ing them. The survey data collection process was chosen as
the best possible means of obtaining the required informa-
tion.

The survey data collection process can be accom-

plished by two basic means--the interview or the written
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questionnaire. The written questionnaire was chosen as
the means for conducting this survey because it has the
following advantages over the interview: (1) lower costs,
(2) better (larger) samples, (3) standardization, and
(4) privacy (11:25). The written survey costs less in both
time and money to conduct because numerous people can be
surveyed at the same time and the cost of postage would
generally be much less than the travel or telephone expenses
involved in conducting an interview. Better samples can be
obtained because more people can be reached within the
budget constraints due to the lower costs involved. Better
standardization is achieved because all respondents receive
the exact same questionnaire whereas with an interview, the
questions may be asked in a different order and with vary-
ing degrees of explanations. The last advantage considered
was anonymity. Although never fully proven, most surveyors
feel respondents will answer more honestly and openly if
they feel their answers are anonymous (11:26). For this
reason, complete anonymity was granted to respondents.
Although the advantages of the written questionnaire showed
it to be superior to the interview for this research effort,
several disadvantages also had to be considered.

The three primary disadvantages of the guestion-
naire that had to be considered were nonreturns, misinter-
pretation, and validity problems (11:26-28). The nonreturn

of surveys by respondents is an important consideration




o because nonresponse is not a random process. The reasons
;‘ for nonresponse have their own determinants which must be
%% considered. This problem was addressed by keeping the

!g survey as short as possible so respondents would not see
'[ it as a burden on their busy schedules. Pre-addressed

-; postage paid return envelopes were included in the survey
NG

% . package to ease the return of the completed surveys. Mis-

interpretation was dealt with by keeping the questions as
simple and forthright as possible while still covering the
necessary points. Validity problems were dealt with by
addressing the questionnaires directly to individuals with

a cover letter explaining the importance of answering the

R guestions to the best of their knowledge. The questionnaire

method of sample data collection was chosen because of its

_% advantages over the interview method while all efforts were
ig made to minimize the disadvantages.
e To obtain the data necessary to answer the investi-
g gative questions, a survey questionnaire was developed to
ag gather the opinions of maintenance personnel. A copy of
= ) the survey is included in Appendix B. The survey was
?Q designed to achieve the research objective while retaining
l: complete anonymith for the respondent. This was done so
N that the respondents would feel free to answer the guestions
y
; openly and honestly without fear of any adverse actions

being taken against them for their opinions.




The survey document was composed of nineteen gues-

tions. The survey was limited to relatively few questions
in hopes that it would result in an improved response rate.
The guestions were broken down into three general sections--
background information, multiple choice questions, and
open-end questions.

The first four questions of the survey were designed
to collect the information necessary to describe certain
demographic characteristics of the study group. The infor-
mation as to the respondent's major command, rank, and
experience in an aircraft maintenance career field was
collected for use in categorizing the responses to several
of the questions. Investigative question 3 was answered by
correlating the answers given by workers, supervisors, and
managers. Further correlations were made to determine if
results were consistent between TAC and SAC, both overall
and by the categories previously mentioned. Question 3 of
the survey, "Your current duty title is ," was asked
as a means of possibly giving increased credence to
responses to the essay questions. A person that is working
in a position of responsibility that routinely works
directly with individuals inputting data to MDC could prob-

E.. ably reflect more accurately on the reasons for those

e . C L o
R, persons' actions than could someone not intimately familiar

with those inputting the data. The question was made

24
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optional to allow individual respondents to skip it if they
felt it would identify them specifically.

The multiple choice questions were composed of vari-
ous types. Questions 5 through 9 called for Likert scaled
responses. These questions are designed to measure the
intensity of the respondents' feelings on the subject in
question (11:29-30). The answers covered a range of feel-
ings from "strongly agree" to "strongly disagree." A vari-
ation of this answer scale was used on guestions 10, 11,
13, and 14. These questions required the respondent to
rate how often certain actions took place. The answers
had a range from "always" to "never" on questions 10 and 11
and a range of "0 %" to "100 %" on questions 13 and 14.
Questions 12 and 15 were closed-end questions in which the
respondent was asked to choose the answer or answers that
best answered the gquestion.

The remainder of the survey, questions 16 through
19, was comprised of open-ended questions. This type ques-
tion was chosen to allow respondents to answer questions in
their own words. This further enabled respondents to
express their feelings concerning ways to improve the cur-
rent MDC system and to expand on possible reasons why indi-

viduals might intentionally falsify inputs into the system.

Answering the Investigative Questions

The investigative questions were answered through a

combination of statistical and qualitative analyses of the
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responses to the survey questions that applied to each.

What follows is a discussion of how each investigative

question was analyzed.

Investigative Question 1

Is inaccurate or invalid data intentionally input
into the MDC system? If so, for what reason or reasons,
how often, and to what extent?

The first part of this investigative question was
to be answered by examining the responses to questions 11,
12, 13, and 14. Question 11 on the survey states: "Main-
tenance personnel are pressured by superiors to manipulate
the MDC input." Responses to this statement range from
always to never. The mean response was to be computed to
show a consensus of the personnel in TAC and SAC as to how
often they feel pressured to manipulate the data they enter
in the system. This was accomplished by the SPSSX statis-
tical software on the AFIT Academic Support Computer. The
mean and the stanqard deviation were calculated as a means
of showing how "grouped"” the responses were. Question 12
states: "The majority of inaccurate and invalid data that
is input to the MDC system is caused by: (1) Keypunch
erfors; (2) Errors in filling out 349's; (3) Manipulation
of the input to meet expectations; (4) Computer malfunc-
tions; (5) Other (Please specify)." The modal response to
this question showed what those surveyed felt was the

primary source of inaccurate and invalid data in the MDC
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system. Question 13 asks the following q