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ABSTRACT

A systems analysis of the  ~arine Corps ’
organiza t iona l  aviation maintenance t ra in ing  program
was conducted.  A survey, using a research i n t e r v i e w
and guestionnaire, covered a total of ten Marine

squadrons in two of the  three active Mar ine  A i r c r a f t
Wings to identify the existing state of individual
aviation maintenance training that is currently
performed at the squadron level . Responses wer e
analyzed with appropr ia t e nonparamet r ic  tests ,
aggregated , and compared to common elements of the
individual training programs from the other services.
Conclusions identified the existing state of aviation
maintenance training relative to an ew~hasis on unit
training. It was recommended that a sericus review of
individual training be conducted and, that
modifications to positive programs of the other
services be considered as possible ifflprcvements to the
current Marine Corps individual training program.

_____________________________________ -~~~~ ~~~~~~ - : 
~~~~~~~~~~~~~~~~~~~~ -~~~~



_ _ _ _ _ _ _  — - ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TABLE CF CONTE N TS

I • I N ‘1 BC LU CT 10 N . . . . . . . . . . . . . . . . . . . . . . . • . . . 1 2
II. PB CBLEM. . • • . . . . . .  .  . . 22
III • MET}ICCOLOG ! . .  . . . . • . . . . . . . . • . . . . . . . 25

A • GENEBAL . . . . . . .  ‘ 25
B. ORGANIZATIONAL AVIATICN MAINTENANCE

T R A I N I N G MO tEL • • • ••  28
C. RESPONDENTS • • • . ...•.•  . • 30

D. BESEARCH INTERVIEW  33
E. NCNPA1iAMERTIC STATISTICAL INFERENCE  36

1 . C hi — S q u are T eat . . . . . . . . . . . . . .  39
2. Kolwogorov— Smirnov Test  40

3. Mann— Whitney U Test  40

4. Kendall Coefficient of Conccrdance: W 41
I V • S U B V E 1 ANAL Y S IS • . . . . . * 42

A. MARINE AIRCRAFT WING LIFIERENCES 42

B. TRAININ G AS A FACTOR CF AIRCRAFT READINESS 44
C. ENTRY—LEVEL TRAINING 46

D. POST ENTRY—LEVE L TRAINING  53

1. Technical Training   53
2. On—the—Job Training  59

V • ALTER N A TI V E S. . . . . . . . . . • . . . . • .  65

A. CURRZNT SERVICE PSCGRAMS  56

1. United States Air Force  66
a. General. . • . .  66

b. Background. . . . . . . . . . . . . . .  • • 66

c. Dual—Channel OJT   68
2 • Un i ted States Army. . . • • • • .  . . . • 69

a. General......  . . . ..• . ... • • . •.•  • 59
b • Back gr o Un d . . . . . . . . •  7C
c. Technical Extension Course........... 71

5

-. - 

S 



——-5--. ~~~~~~~ — -5~~~~~~~~~~~~~~~~ •-5•-~~r” w ----~~-—-- ~~~~~~~~~~~~~~~~~~~~~~~~~~

d. Enlisted Perscnnel Management System . 71
3. United States Navy .  . . * . . . * • . . . . . . . . * . . . .• 75

a. General.. . . . . . . . . . . . . . . . . • . . . . . . . . .  75
b. B a c k g r o u n d . . . . . .  . .. . . . • . . • ...... . • . .• 75
c. Naval Advancement System 76
d. Personnel Qua lification Standard 77

B. DISCUSSIO N CF ALT EBN A TIV ES  79
VI. CCN CLUS I ON S.  . . • . . . . . . . . . 89

Appendix  A: SURVEY Q U E S T I O NN A I R E . . . . . . . . . . . . . . . . . .. . . . .  89
LIST OP B E F E B E NC ES . . * . . . . . . . . . . . .  . . • . . . 95
INIIIAL t I STBIB UT I ON L I S T .. . .. . . .  ...... 98

4-
.

I

f 6 

— 

- - —~~ .- ,- ,--~~ 
. 

_ _  -5~~~~~~ -—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~ 

. - - — ~~~~.



- LIST OF TABLES

I. Rank Breakdow n by Wing of Enlisted Marines

Sampled.  . . . • . * • • . . • . . . . • . . • . . • . • . . 32

II. Sample Breakdown by Squadron Position

and W i n g . . .  .... ... ............. 33

111. Distribution of Opinion on Monthly

Technical Training Frequency . .  ... 43

IV. Response Distribution of OJT Program

Formality Es timates . • . . . • £14

V. Response Distribution of Training as a

Significant Factor of Aircraft aeadiness 45

VI. Aggrega te estimates of Productivity

Subsequent to TME Completion ........... .. 47

VII. Response Distribution of Enlisted Estimates

of Time Required Before Assignment of

Unsupervised Work . . * ..... 49

VIII. Frequency Distribution of TMU/TME

S upport Val uation...  • . 50

IX. Frequency Distribution of Quality of Training
Aids Available to Work Center Supervisors . 57

X . Frequency Distribution of Technical

— 
Training Value Estimates....... ............. 58

XI. Response Distribution of Enlisted Estimates of

Training Most Beneficial to the Respcndent... .... 60

7

. 5
a



- -~~- —-  ~~~~- -  - -——-- ~~---~- -~—----‘--~- —‘ —-.‘~—‘—~—-—— ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ -- ____________

XII. Response Distribution of Training Means
- Preference for S~wordinate Training.............. 60

XIII. Distribution of Opinicn Concerning MOS

Testing as a Benefit to the Marine Corps.. . 614

X I V.  Respondent Ranking of Alternat ive  Tra in ing
Means that is Based on Alternative
Rank  S u m s . . . . . .  •.... ....• . ,• • . . . . • .  . 82

r

H 8

III -- - , ___•___———---—--————-—- -5_5. -5—— ,—-— -———.——--—— - .



r 

‘ 
- _ - _ --

~~
--— ---

LIST OP FIGURES

1. Systems Mod el of an Organ ization  18

2. Systems Model of the Crganizational Process 19

3. A General Train ing Mode]. . .... . 20
£1 . Ccnceptualization of Management Echelcns and the

Related Skill Area s in an Enlisted Marine ’s

Career 23

5 Marine Aircraft Wing..  27

6. Individual Training Mcde]. for Enlisted Marines... 29

7. -The Relationship of Enlisted Career Structure tc

A .~~ my Career Co u r se s 73 

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ S . .~



--5 - .-.r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ —----—-- —~~~~~

ABBREVIATI ONS

1. AMO Aircraft Maintenance Officer

2. AFM Air Force Manual

3.  A.FS.. ....Air Force Specialty

4. Aver. .....Average

5. CDC Career Development Course

6. CDI Collateral Duty Inspector

7. cpl Rank of Corporal

8. Crs Course

9. CEO Cum ulative Frequency Distribution

10. En] Enlistedman , Pfc to sgt

11. EPMS Enlisted Personnel Management System

12. Form Sch..Fortnal School

13. m div individual

14. IMA Intermediate Maintenance Activity

15. L/Cpl Ran k of Lance Corporal

16. MAW .Mar ine Aircraft Wing

17. MCCRES....Marine Corps Combat Evaluation System

18. biOs.... ...Mi.litary Occupational Specialty

19. NAESU .....Naval Engineering Support Unit

20. NAM TRAD~ T,Naval Aviation Maintenance Training Detach.

21. NATOPS....Naval Aviation Training and Cperational

Standards

2 2 .  OJT On—the—Job Training

23. PAR Personnel Advancement Requiremen t

24. PQS Personnel Qualif ication Standards

25. Pfc.......i~ank of Private First Class

26. Sgt.......R~ nk  of Sergeant
27. SKT.......Skill Knowled ge Test
28. SQI.......Skill Qualification Test

29. STS Specialty Training Standards

10
5~

- ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~—.
5-A



_ _ _-5 __SS_~_5__._.___~~ ___ . ~-5_ .~~_S - 55 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ 

-~~~~~~

30. Sgn Irng..Sguadron Training

31. Std E ev . . . S t a n d ar d  Deviat ion
32. Supr......Sup ervisor
33. TEC.......Technica]. Extensicn Course

34. TAD.......Temporary Additional Duty

35. TME.......Trainee Management Unit

36. TM U.......Trainee Management Unit

37. TOT Total

38. W/C Work Center

-t

11 

~~~~~~~~~~~~~~~~~~~~~~~ - 
—--- 5..—- ~~~~~~~~~~~~~~~~~~~~~ ~ r. ~~

Z - ~-



- - - ~~~.-- .----~~~- - _
~~~~~~ -- -~~~~— - - - , - S _ ... - .. _ - _ _ _ --~~ ._- . —---- - .

I. INTRODUCTION

“Few organ iz ation~ would admit t h a t  they can
survive  w~.thout it [trai.n~.ng ] — yet acme act as
though  they could ,”

(DePhi l l ip s, p .5 :

reflects a personal perception of the Marine Corps ’ a t t i tude
tcwards  avia t ion maintenance t ra ining t h a t  is conducted
withi n c rganizat ional  un i t s .  This analysis will a t t e m p t  to
iden t i fy  the scope of this perception , test its va l id i ty ,
and provide  sui-t a~ .Le solution al ternat ives to the prcb lems
subs tan t ia ted  by the  analysis.

Training has been defined as “ the process by which  an
organization seeks , in a planned , coordinated , and
cont inuous  manner , to develop in all employees those sk i l l s,
unde r s t and ings , and a t t i tudes  that  will max imize  individual
present and fu tur e e f f ic iency ,  and the e ffec t iveness  cf the
overall  ccnpany  operat ion .” (DePhi l lips , p . 2 4 ]  It is an
intent ional  act that  provides a means for  learning tc take
p lace.  Tickner  feels that without  an organized t r a in ing
pr ogr am , the process of learning is based on trial and

error , b r inging success only to the most persistent.  This
process is certain to be prol i f ic  in the f o r m u l a t i o n  Cf bad

~‘abits , and th e breeding of discouragement and frustration.

La ter  he wri tes  tha t  “ success in an unorganized  sys t em of
t ra in ing  comes not to the aptes t  pupi l , bu t  to the  one
psychological ly bes t adjusted to meet the d i scouragement  of
i n d i ffe r e n c e . ” (T ickner , p . 1 1 ]  Industr ia l  t ra in ing tr ies to
redirect  these random learn ing  experiences into pos i t ive
channel s that evenly affect ail memb ers of an o rgan i za t i on .

12
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Having  br iefly  ident i f ied the concept of training, a

look at the  histor y of industrial t raining will, p rovide  a
valuable reference frame for developing curren t training

programs and under standing some of their prctlews.

During the early twentieth century, one cf the dou inan t
characteristics of the period was the prevalence of the

owner—manager. His thoughts were focused cn his machines,

the processing of his produc t, and the resultant profit.

The people needed to run the machines were necessary but

incidential, since skilled labor was anundant and cheap.

Due to the emphasis on production , man was viewed solely as

an extension of the machine that he manipulated. Artisians

and craftsmen were absorbed by industry tc provide a mass

• .produced product of consistent quality. This period saw

rapid industrial growth , that was fostered by an abundance

raw ma terials, power , and skilled’ laccr . Since the

cwner—manager was mostly self—taught and self—motivated , he
saw no reason for others not to follow his example. When

the refinement of production reached the point w h e r e  it
became necessary to hire unskilled workers in large numbers ,

the owner—manager applied ‘similar standards. If these

unskilled workers failed to meet his standards , or could be
replaced w ith a cheaper , younger iabcr force , tne

cu n e r — m a n a g e r  replaced them.  A ny  a t t e n t i o n  1 given tC the

development  of an individual’s a.oility was considered L
wasteful and time consuming.

As industrial developmen t progressed , the factory became
acre complex. Specialization , apparent in production , began

tc prowcte the separation of ownersiiip and management.

Early  managers still viewed self—development as an adequate

source  ct skilled labor , and accepted the trial—and—error
processing tha t  they  had a l w a y s  known.  He lpe r s  and  com m on
laborers were expected to learn by cbservin g the already

13 
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qual i f ied wi th  who m they worked . Only those most capable

were prcmo-ted. Unfortunately, industry had no concEpt of

job standardization, which meant that a bright , unskilled
laborer could be , and was often taught by, the less
efficient which reduced his product iv i ty  tc the company .
Wcrld War One brought some of the first changes to employer

views on employee training. The rapid expansion of

industry, the military ’s manpower needs, and the restricted

flow of cheap labor forced many industries to develop

training programs for the available lanor force. It was not

un til World War Two t hat in dustrial tra ining received its
fcundaticn. The United States Department of Education

sponsored two programs to develop the skilled rescurces

necessary tc support the war effort. They were 1.) Training

Within Industry (TWI) ; and , 2.) Engineering , Science , and
Managemen t War Training (ESMWT) . Subsequently, these
programs were used to establish formal training programs in

the post war years. Industry found that , with con tinued
expansion , it could not rely on experience tc support the

innovaticns and growth in new fields such as plastics, and
electronics. Met hods were sought to train available

resources as rapidly as possible, and programs were
established to promote retention of these resources, once
they were trained.

Given the problems and pressures currently confrcnting

Federal crganizaticns, only three resources are available to

m ee t their problems. To a great extent, physical and human

resources depend upon the fiscal resources approved by

Congress . Since fiscal resources are rarely regarded as

plentiful, efforts should be directed towards making more

efficien t use of resources that are already held. This is

especially true for the resource that constitutes the

grea test expense — pecpl-e, their salaries and benefits.

Daily we are reminded of the costs cf this resource , as
salary, re t iremen t, and benefits bills are debated; yet , we

114
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seem tc overlook the potential of increasing the
productivity of these same people. Benjamin Mallory, many

years a mem ber of the California State Perscnnel Board , felt
that the real job of managers was to surround their
subordinates with all the influences that wculd release the

full potentialities of their energies.

Much of the academic effort has teen directed tcwards
• evaluating this general idea. The subseguent work of

Ar gyris , Likert, and McG regor developed and sought to
confirm feelings similar to Mallory ’s. El to n Mayo , as early

• as 19145, felt that the consequences fcr society cf the

imbalance between technical development and social skills
were disastrous. Subsequently, as more people became
involved in specific facets of a f fec t ing  change in people ,
their work was collectively called bebavicral science. If
employees can really maintain their jobs by wcrking at 20 to
.30 percent of their ability, while others will work at 80 to
90 percent of their ability if highly activated , (Hersey and
Blanchard , p.5] the opportunity costs of frustration ,
apathy~ and resignation are immense. Behavicral science is
an attempt to reduc e these costs by bringing together , from
a variety of disciplines, concepts, theories, and research
that may be useful to people in making decisions about the
behavior of individuals and groups . In his book , ~~~
of Q~2anizationai behav ior :  Ut i4 i~ i~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~

Hersey  f ccu ses  on four levels of change in people: 1.)
k n o w l e d g e  change , 2.) attitude change , 3.) behavioral
change , and 4.) group/organizational performance change.
Ibis approach was supported by House in ,

Deve~9,~wentj Des_~~ L ~ mp lern enta t ion  an~ Eva1~ation , Eureau
of Industrial Relaticns, University of Michigan , in 1967.

• Changes in knowledge are the easiest to effect , followed by
• 

- changes in attitudes. Attitude modifications differ from
knowledge changes in that they are emotionally charged in a
positive or negative way. Changes in behavict are

- • . 15
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significantly more difficult and time consuming as seen by
Herzberg ’s work on the hygienic factors that prevent job
dissatisfaction , and the motivators that promot e superior
performance. Group performance changes are the result of
ccllective behavioral changes previously affected. If
management is defined as the working with and through
individuals and groups to accomplish organizational goals,
the  impor tance  of behavioral  science tc organiza t ional
managers is high. The greater the managers ’ awareness and

utilization of the improvement means identified by
behaviora l science, the greater will be his potential to
achieve the desired organizational change’.

Training is becoming one of the most useful basic tools
for increasing the effectiveness of the organization. Much
cf training ’s effectiveness is attributed to developm~n~ts
derived from behavioral science knowledge. Previously, many
alternatives to training were readily available. Ihe
necessary skills could be obtained through a concentrated

recruiting prcgraw ; process and procedures cculd be modified
and reduced to simplier skill needs; and the technical
sophisticaticn of the equipment increased to compensatE for
the skill deficiency of the operator. Today these

alternatives are becoming less readily available. The rapid
growth cf new technolcgies and the resultant sophistication
cf equipment and weapon systems have made many effective
labor jons much more complex , creating an increasing
shortage of qualified manpower. Simultaneously, the
educational quality of high school graduates is being
questioned nationally. The Marine Corps , attempting to
counter the problems created when non—high school graduates

are enlisted , has elected to live with the shortage of
qualified manpower rather than contend with a less
productive, acre abundant work force. The problem has

• become “how to train” rather tha n “whether tc train ”.

16
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It no longer is a question of whether the costs of t r a in ing
• and development programs can be borne, but cue of building a

training program that can meet desired goals.

- 
Given the decision maker ’s ability to set valid

• attainable gcals fcr his organization, a logical means is
required to determine a goal solution. Recent emphasis has
been placed on systems theory as a means cf providing a
logical, thorcugh apprcach tc problem solving t aersey, 1977;

• Kaufman , 1973; Lippitt, 1971; Warren , 1969]. As trite and
over—used as it appears, the concept of systems offers the

less—experienced a discipline with which to analyze a
problem . Whatever the problem , it can be viewed relative to
the organization in which it ex~.sts. Organizations are
recognized as soc~.al systems comprised of many inter—related
subsystems (Lippitt, p. 97]. Any organizaticn can be viewed
as a subset of some wcre encompassing set of relationships.
Each system/subsystem can be viewed in terms of its basic

• elements: 1.) input, 2.) process, 3.) cutput , and 14.)
feedoack. Figure 1 shows an organization that is
represented by a systems model .

17
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Figure 2 shows a particular subset of this crganizaticn , the

organizational process.

_ _ _ _ _  

_ _ _ _ _  

~~~~Worms 
F

1~bcecutive I I
Goals decision I... .s~ Technology —

making I _______________

Functional
~ department- —

_______  ________  
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Organizational
performance

~:::: ~by members

______________  - s~~~a1ization
of recruits
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departments f
Evaluation I Role-set
process by “j relations

• members [ of members

Rewards

• ‘—
~ 

Role

I performance

Figur e 2 — SYSTEMS MODEL OF IHE ORGANIZATIONAL £~CCESS
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Subsequently, training can be considered as a subset of

the organizational process, which through behavioral changes
meets its organizational goals. It is a specific subset,
one of many tools used to- fulfill the larger system ’s
mission. Figure 3 shows a general training model that will
be utilized throughout this study [Warren , p. 27].

Analysis I Research

_  

1 _

Development I Operations

Evaluation

Figure  3 — A G E N E F A L  T R A I N I N G  MOD EL
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the research element provides the training process with data
to improve the effectiveness of the organization and trains

the r e m a i n i n g  e lements  of the subsystem to maintain the

process at the state of the art. It accumulates  the
developments of specialists in training or cther aspects of

behavioral science for  use in its own sys tem.  The analysis
element attempts to identify the organization ’s training

needs , evaluate them , and determine frcm an array of

alternatives the solution that provides the necessary

behavior or performance required . The development element
designs and prod uces specific tra~.nin g means required to
effect the identified change. It would:

1. Utilize available experts in the selecticn of training

we-thcds;

2. Design instruction;

3. Develop lesso n plans ;

14. Select audio—visual aids, texts, manual s ;

5. Contract  with external  sources when necessary.
The operations element would receive the t ra ining means  and
i~plewent/adwinister the program. The last element,
evaluation, tests the quality of training perfcr~ance,
training program effectiveness, and training system
efficiency. The model and its corresponding elements
describes those requirements requisite icr any training

program. It can deal with the skills required during a
Marine’s career , either collectively or separately. This
study will serve as an analysis element for the ~arine
Ccrps ’ organizational aviation maintenance training mod€l.
It will attemp t to identi fy  the model’s training reeds,
eva lua t e  t h e m , and de te rmine  fr o m  an a r ray  of a l t e rna t ives
the solution.
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II. ~ROBL~~

Marine comman ders are  held responsible for i nd iv idua l
training subsequent to recruit training 

~ 
Individual Training

of Enlisted Marines , Marine Corps Order  15 10.2H) .  They are
to utilize unit schools , formal in—service schools,
o n — t h e — j o b  t ra in ing  (OJT) , or correspondence cources to
conduct  individual t raining ; and are expected to
individually organize a training system that provides a
Marine with the skills, knowledge , and attitudes required to
successfully perform all assigned duties and
responsibilities. Faced with significant operational loads,
and pressed for rescurces to m an their units and time to
meet their cbligations, commanders anã their department

heads iee~. forced to limit the time allocated to training .

A recent Naval Postgraduate School thesis [Ccbble and Ulses,
19714) demonstrated that the identifiable training
requirements for a Marine Communications Company were 1114~
ci the unit’s total, availab le man—hours. The individual
Marine beats the full impact of the resulting
prioritization. This study will attempt to determine -the

extent that organizationa l aviation maintenance trainirg is
forgone. The importance of aviation maintenance maintenance
training lost is best seen in figure 4. By adding an
effective labor level to Hersey’s conceptualizaticn of
management echelons and their related skill areas, the
enlisted Marine ’s career pa tt e rn  can be depicted. Technical
skill is the a~ility to use knowledge, methcds, techniques,
and equipment necessary for the performance of specific

tasks acquired from experience, education , and training. It
is technical skill that MCO 1510.2H refers to as individu al

t - training .
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SKILLS REQUIRED

Top
Management
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Middle
Management 

— — —

Supervisory
Management
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Effective •c~4Labor
Force
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Figure  4 — CONCEPTUALI ZATION OF MANAGEIIEN T ECHELONS AND

THE RELATED SKILL AREAS IN AN ENLISIED MAR INE’S CA B E E R
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Human skill is the ability and judgemnent in wcrking with and
through people ; it must rely heavily on the means identified

by behavioral  scientists, especially those tha t a f f e c t
mot iva t ion  and promote  e f f ec t ive leadership .  Conceptua l
skill is the  ability to understand the complexities of the

overall o rgan iza t ion  and how part icular  elements  support
that organization. This knowledge ailows an individual to

act based on the objectives of the whole organization,
rather than one ’s own immediat e needs. As seen in the
career model, the mix of these skills changes as the !arine
advances frcm a doer, to a checker, to a supervisor , to a
manager . It is obvious that a soun d technical knowledge ,
acquired through training, is essential to a Marin e’s first
enlistment’ and is the basis icr further career development.

This analysis will utilize the concepts discussed in the
general training model to examine the sccpe of aviation
maintenance training that is currently conducted within a
Marine squadron. To the extent that this training is
deficient, or not in compliance with the Naval Aviation
Maintenance Program LOPNAVXNST 4790.2A] and MCO 1510.211,

suitable solution alternatives will be sought.

24
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III. METHODOLOGY

A. GENERAL

This study serves as the analysis element of Warren 0 s
general training model [Section I, ?igure 3]. The analysis
element evaluates the level oi training conducted ,
determines problem areas, and chooses from pct€ntial
alternatives a solution that vii]. effect the desired change.
The remaining elements of the model interact as the
cognizant  M arine  Corps s taff  funct ion s respcnd to the inputs
generated by this study. R.D. Bock , in Mult ive r iat e
Statistical Methods in Behav io ra l  Research , identified three
broad classes of behavioral investigation. They are: 1.)
experiment-s 1 2.) comparative studies, and 3.) surveys.
Prediction and classification were considered as porticns of
decision theory rather than inference , so were not
considered to involve interpretational problems. The

objective of a behavioral experiment is to demonstrate that
by manipulating tie conditio ns to which subjects respord , an
investigator can alter behavior in a predictable manner. By
varying a single independent varible, he can determine which
conditions are necessary for a response to occur, and can

• justify a causal interpretation . Tt.e remaining
non—experimental studies can not support such
interpretations.

The purpose of a comparative study is to describe
differences among existing populations , to identify the
processes responsible for differences. Jenner ’s discovery

25
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cf vaccination came from a ccwparative observation that milk
maids had a reduced incidence cf small pox when compared to
the general public . A survey describes subject respcnses

for a single population , and can identify sources of
variation in the data that are associated with specific
classes , or subclasses of the population examined. To
carry out a~ survey, a sample is selected irci the general
popula t icn , then subjects are classified acccrding to those

• characterist ics that  are to be studied for response

variability.

Because of an inability to control any independent
variable , a combination survey and comparison was utilized.
A survey was used to determine the level of organizaticnal
maintenance training within Marine aviation. The Marine
Aircraft Wing (NA ~) is the largest deployable command in
Marine aviation. There are three active—duty- MAW ’ s, each in
support ci a Marine division. A typical aircraft wing
organization is depicted in figure 5. ~ue to financial
limitaticns , sampling was restricted to the two Wings within
the United States. The Second Marine Aircraf t  W i n g  (2nd
MAW) is iccated in North Carolina, and the Third Marine
Aircraft Wing (3rd MAW) is located in California and

Arizona . The squadron is the basic tactical and
administrative unit of Marine aviation , and is authorized to
conduct the lowest of the three levels of aircraft
maintenance , organizational maintenance. Therefore,
squadrons were selected randomly within a MAW to survey the

j general population of Marine aviation. Selection of a
dependen t variable will be discussed in Section IXIC,
Respondents. Ccmparitive studies involved two subclasses of
the population . These studies test the statistical
significance of: differences between samples taken ircm the
2ndMAW , and those taken from the 3rdMAW , and differences in
percepticn between members ci the organizaticna]. maintenance

-
~~ 

- ef f o r t .
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MAaIN 1~ AIRCRAFT ~IJING
Wing Headquarter s

-__________________ 

--- - 

I I

Marine Marine Marine Wing
Wing Support Air Control Headquarters

Group - Gr oup Group

I I
I I $
J Li~ht Antiaircraft L .~~~~Missle Battalion 

I

I Wings are task
Composite organized; the number

—‘I Reconnaissance — — — of aircraft groups

[__
Squadron will vary.

I
___________________________________________________ I
I I I

J Aerial Refueler/ L _ ~Transport Squadron

I

- 
- Marine Marine Marine

Aircraf t Aircraft Aircraft
Group Group Group

Attack, Fighter , Helicopter Squadrons
* (the no. of squadrons and type of

aircraft vary with each Group )

Figure  5 — MARINE AIRCRAFT WING
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The term survey will, subsequently describe the overall
approach of this analysis.

Payne in, ~~~ ~~ ~~kin~ ~~~~~~~~~ 
reported the

results ci asking a sample of researchers what they saw as
the principle problems with research methods. The results

were :

1. Impzcperly worded questionnaires (74%) ,

2. Inadequacy of samples (52%)

3. Faulty interpretation (58%)

4 .  I m p r o p e r  statistical methods  (L&4~~ ) ,

5. Presentation of results without supporting data (41%) .

This survey was conducted with these problems in mind. The
subsequent pcrtions of this section will cover the four most
significant of these problems. The Analysis Section will

deal witn the fifth problem .

B. ORGANIZATIONAL AVIATION ~AINTENANCE TRAINING MODEL

The Marine Ccrps ’ order on individual training (MCO

1510.2R of July, 1974) provides policy guidance and
implementing instruct ions to commanders for the individual
t r a in ing  ci enlisted Marines .  Figure 6 shows the elements
of this training model . The survey looks at those
componen t s  of in dividual  t r a in ing  ident i f ied  by MCO 151O.2H
when app l ied  to squadron—level maintenance training.
Entry—level training consists of recruit training and
military cccupational speciality (MOS) training. Squadron
commanders are only able to influence MOS training tbrcugh
an effective MOS gua lification program .

28
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ENTRY-LEYEI. TRAINING 
_________ 

POST ENTRY - LEV EL TRAININ G
- 

-

~~ Ift 8PS ~~IS PIWUEY
£cmiats a sati QIM Ta~

~~~~ 

_ _ _
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~ 
P~aIcl(E~ ._._j SUSt(C1S AOI$ TO OtM~ O*MIIIC

*cawuoo a IC! TIU~ £Y*LUAT QIN/
LJIM~ m

f ig ur e  6 — INDIVIDUAL TRAINING MODEL FOR ENLISTED MARIN ES

~ue to previous abuses of t imely i nd iv idua l  qua l i f i ca t i on
programs, the  concept ci a trainee management unit (TZ1U) and
its subordinate trainee management element (TME) was

implemented to assure efficient, effective entry—level
training. Pcst en t ry—leve l  t ra in ing  consists of :

1. Mission oriented training that provides the skills,

knowledge , and attitudes necessary to discharge the
expected duties that support the sguadrcn ’s missicn;

2. Career training that provides the skills, kncwledge ,

and attitudes necessary for increased grade and
respcnsibility;

29
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3. Essential subjects training/evaluaticn that ersures
that all enlisted Marines maintain a desired level of
proficiency in those areas prescribed by the Commandant
of the ~arine Corps;

4. Related training that provides programs in human

relations, drug and alcohol abuse , safe ty ,  and cther
troop informa tion programs.

Only mission oriented and career training involve
organizational maintenanc e training directly. The scurces
for this trainin g are: technical training, on—the—job
training, individual study, and formal schccls. Indirectly,

the ascunt of time and people obligated to mandatory
essential subjects  evaluation and related training affects
t he  time allocated to maintenanc e training , given a

significant maintenance load. The follcwing areas are
considered requisite for understanding the quality of

organiza t ional  mai ntenanc e t ra ining:
* MCS qualification ,
* T M U / I M E  m anage m ent  of unqual i f ied  Mar ines ,
* Technical training,
* Cn—tne—job training (OJT) ,
* Individual  s tudy ,
* F c r m a l  schools.

The survey was designed to inquire into these areas.

C. R E S P C N D E N T S

In i t i a l ly  a quan t i f i ab l e  dependent var iab le  was sought
that would provide interval data with which to measure the

quality ci organizat ional maintenance training that is
conducted. Man—hours consumm ed for specific naintenance
actions was too dependent on:

30
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1. type of aircraft,

2. variances in maintenance action documenta t ion ,

3. work priorities,

$ •  e f fec t ive  labor fcrce on hand ,

5. operat icnal  loa d ,

6. non—operational ccmwitwents ,and

7. political pressures to report maximum readiness,

to be useful. The rate of components tested by an

~ n t e rw edia te  maint enance ac t iv i ty  (IM~ ) and found to have no
defect was not only indicative of sguadrcn maintenance
quality, but that of the IMA technician and the calibration
of his test equipm ent .  Thus , a survey was developed to
identify aggregate maintenance personnel response. People

f r om all levels of the squadron maintenance effort were
asked tc value , estimate, and express their thoughts cpenly
about the quality of a viation maintenance training conduc ted

in their squadrons.

Squadrons iron each Wing wer e randomly selected. All
the squadrons for a Wing were written on identical cards and
placed in a rag. Squadrons were drawn from the bag and
assigned the number ~ their sequence in the drawing. A
random n u m b e r  table was used to identify six squadrons from
each Wing. Data gathering was limited tc a week with each
Wing due to concurrent coursework. Eacn squadron  consumed  a
complete day, which resulted in data from a total  ci ten
Marine squadrons. Two of the 2ndMAW squadrons were
operationally committed; these choices were discarded and
replaced randomly . Seven of the eleven type aircraft in the
Marine Ccrps ’s inventory were eventually involved in the

- 

- 
survey. While  only two aircraft were helicopters, they
involved four of the ten squadrons sampled.
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To provide a thorough survey of squadron maintenance

training, commanding officers, the aircraft maintenance

officer (AZIO) , wcrk center supervisors ~staff
non—commissicued officers), and Marines , Sergeant tc £fc ,
working in a maintenance MOS were interviewed from the same
squadron . Ic pro mote trust and response ccnfidentiality,
commanding officers were always interviewed first, then

maintenance officers, then work center supervisors , then
enlisted Marines. No feedback was given tc any previous
participant , a fact strongly stressed in the interview.

Since the squadrons were already selected randomly, so were
their commanding officers, and maintenance officers. All

enlistedmen were randomly selected irca maintenance
personnel zcsters by the interviewer. Three work center
supervisors per squadron were selected because this
represented approximately 50% of the major production work
centers within a squadron ’s maintenance department. The
number  of enUsted Marines (Pfc to Sergeant) interviewed was
dependent cm time remaining in the day. In all but one
squadron , four Marines were interviewed per squadrcn.
Table I provides a breakdown of the enlisted Marines
interviewed between July 1977 and August 1977.

**WING ** *************** RANK **************** *TCTAL *
Sgt Cpl L/Cpl and Pfc

• 2ndMAW: 6 6 7 19
3rdMAW :

TOTAL: 13 11 15

* Table — I RANK BREAKDOWN BY WING OF ENLISTED MARINES
SA M PLED

A K o lm og cro v ” Smirn ov test would not reject the  null .
hypothesis of random distribution of ranks at even a .2
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significance level. A total of 89 individuals were
interviewed in ten squadrons; a sample size that is
sufficient for parametric , or nonparametric inference.
table II provides a breakdown of the total sample taken.

**WING** ********** SQUADRON POSITION ********** *TCTAL*

COMMANDING MAINTENANCE WORKCENTER ENLISTEDMEN
CPPICEE OFFICER SUPERVISOR Sgt to Pfc

2ndMAW: 5 5 15 19 44
3rd MAW: S
TOTAL : 10 10 30 39 89

Table — II SAMPLE BREAKDOWN BY SQUADRO N PCSITION AN t WING

E. R E S E A R C H  INTERVIEW

In i t ia l ly ,  a questionnaire was conceived as the means of

sampling all Marine Ai rc ra f t  Wings about a i rcraf t
maintenance training. Because of concern for prcblews
associated with:  -

* Inadequate response to the questionnaires
distributed ,

* Sqiladron induced bias ,
* Uncontrolled respondent selection,
* The potential compromise oi question sequence ,
* Respcn dent comprehensio n ,

H * Respondent motivation,
the research interview was selected as the survey’s data
coilection method . A research interview is a twc—person
conversation that is initiated by the interviewer for the
specific purpose of obtaining research—relevant information.
It is a process that includes at least five discrete steps

33
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(Cannell and Kahn , Reference 11 , p. 527]. They are:

1. Creating or selecting an interview schedule , and a
set of rules cr procedures for using the schedule;

2. Conductin g the interview;

3. Recordin g these responses ;

(4~ Creating a numerical code for the recorded

responses ;

5. codin g the interview responses.

An in terview schedule can be any set of questicns,
statements, pictures, cr other means to evoke a set of
responses. The questionnaire in Appendix A was develcped
icr interview consistency and economy of time. The Human
Resources Research Organization ’s report , RBP—D14—70— 1,
“Guide for Developing Questionnaire Items~” and the second
edition of, ~~~ ij~ndbo~~ ~~ Soc~~~ ~~~~~~~~~~~ Vol. 2 , pages
552 to 571, provided the  guidance for the questionnaire ’s
preparation. Open , two—way, and multiple—answer questions
were used icr a topic area tc promote response completeness.
A value scale from five to one was used to show general
direction an d m agni tude .  A smaller interval. scale (nine to
one) was nct chosen because of the dilution of expected

— frequencies for any given cell. Questions were sequenced to
avoid potent ial  bias from a previous response set, and were
limited to singl e ques tions ci a simple nature. A pre—test
was conducted in three stages to eliminate unnoticed bias
during questicn formulation , improve questio n clarity, and
to ensure reception of desireable i n f o rm a t i cn .  The ir . i t ial
ques t ionna i re  was reviewed by a qual i f ied researcher for
general construction. Subsequently, three Marine aviators
( two  had previous maintenance backgrounds , one did not)
provided only minor changes to improve question clarity.
Finally , twc Staff NCO ’s with extensiv e maintenance

3L~
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backgrounds were interviewed individually by telephcne to

validate the questionnaire ’s ability tc provide the
necessary informa tion . The validated questionnaire was

duplicated mc tha t each respondent would ul t imately be
represented by a completed questionnaire.

A set of rules and procedures developed into a brief
introduction that was given tc each respcndent. Ton e and
cpening remarks were appropriate for the billet interviewed
and perceived respondent attitude. The length was dependent
upon the time necessary to get each person into a trusting,

relaxed , and willing attitude . The icrinat for this

introduction was:

* Interviewer identity and purpose;

* The reason for this research — to identify

aggregate  feelings for  cur ren t  maintenance
practices and the level of Marine Ccrps ’ supp cr t ;

* Brief ing on the questionnaire i tself :
** a means to ask everyone the same question,
** a quick way to intervie w each person, wi th out

wasting their time,

** the types of questions encountered ,

** the respcndent ’ s role , what  was expected of

the respondent ,
** to ask questions freely dur ing  the in t e rv i ew

to to clear up any unclear words or meanings;

* Process of selection — random S~iCCtjOfl by the

interviewer f rom a maintenance ros ter ;

* No identification of the squadron , type aircraft,
or individua l to promote open , i~onest reEpcnse
through anomity,

— - ** the interview sequence allowed no feedback to

any person , superior or ccnt ewp ora ry , all

35 4 
— ~~~~ ~~~ :-~  ~ - 

~~~~~ rr-r ,*-~*:,-- .~~  - 

j



r V - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
—

~
—---‘-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -

responses were completel y confidential.;

* To reinforce the concept of true ind~~idual

response:

** all comments are solicited, even for fixed
choice questions,

~~~ pre f er how people actually feel , rather than
being limited by a question ’s conceived
answer .

Initial correspondence with the squadrcns to be sampled
avoided any referenc e to maintenance training. The
squadrons were told that the interview dealt with aircraft

operational readiness to avoid response bias to question
number four , which sougut whether training would be listed

vcluntar i ly  as a s ignif icant  factor to a i rc ra f t  readiness ,
or not. The interviews were conducted privately, as
briefed , and without interruption. Each question was read
and explained as necessary. It was found  that  neutral
exp lana t icns  of questions provided the most difficulty of
any porticn of the survey sequence.

The ccding of respcnse frequencies was done after all
in te rv iews  were completed.  A contingency matrix was
developed for each question by Wing, and by squadron

position to aid the application of the appropriate
ncnparawetric test.

F. NONPARAMETRIC STATISTICAL INFERENC E

Statistical inferenc e is concerned with two types of

problems: estimation of population parameters , and tests of
hypothesis. This survey utilizes the latter type,
hypothesis testing , to draw conclusions abcut a large number
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cf people on the basis of observations frcm a portion of
them. A ccmmon problem for statistical inference is - -

determining (through probability) whether cbserved
differences between twc samples signify that the populations
sampled are different. Since differences do occur by

chance, statintical inference enables the sampler to
determine whether the observed differen~es are within the

range that could easily occur by chance, or whether it is so
large that it signifies that the two samples are prcbably
from two different populations. Another ccmm cn problem is
to determine whether it is likely that a sample of scores is
from a specified popu lat ion , or whether  several. groups
d i f f e r  am ong  themselves.

Statistical inference  uses parametr ic  and n onp ar a~ etr ic
tests to reach a decision about an hypothes is . Parametr ic
tests are the most powerful , but, they have the strongest,

most extensive assumFtions, The t and F tests have a
variety of strong assumptions. When these are valid , the
tests a~ e the moat likely of all tests to reject the null
hypothesis when it is actually false. H owever , the research
data mus t  be appropriate for the test. Ccnditions fcr the
t—test  are ( Eoot and Ccx, p. 5831:

* The cbservations must be i n d e p e n d e n t ;
* The observaticns must be drawn from dis t r ibuted

popula t ions ;
* These populations must have the same variance ;
* The variables must have been measured on at least

an interval scale, so that arithmetic operations
: can be applied to the scores.

All of t he  ab ove am elements  of a pa ramet r i c  statistical
model . These conditions are not normally tested, but , are
assumod tc be true .
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~ nonparametr ic  test is a statistical model t ha t  does
nct specify conditions about the populaticn parameters.
They dc not require interval data, but , can significantly
test ordinal  and nominal  data .  Since parametric tests use
means and standard deviations that require aritbmetic
operaticns cn the original data, they should not be used
with  data of an ordinal scale. The properties of an
ordinal, cr ranked scale are not isomorphic to arithmetic
operations [Siegel ,p .26] .  Because the data collected is
ordinal at best, nonparametric tests will be used in this
analysis.  The advantages of nonp arainer t ic  tests are:

* Probabil i ty s ta tements  are based on exact
probabili t ies, except in the  case of large samp le
sizes, and are not dependent on assumptions about
the shape of the population distribution;

* where sample sizes as small as N=6 arc used , there

is no alternative to a nonparametric test;

* Parametric tests can not handle several samples

frcm different populations;

* N onp aram et r~ c tests can handle  ranked data
(ordinal) , or classificatory data  (nominal)  that
parametric tests can not deal with.

The disadvantages are:

* Ii all the assumptions are met in the data,
parametr ic  tests can provide a result w i th  a
slightly smaller sample  size; this  d i f f e rence  is
generally between fcur  to ten percent of the  sample
size; —
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* The problem of higher—ordered interactions in the
analysis of variance model r equires  special
ass umptions  about addi tiv i ty ,  and has yet  tc be
dealt with as a portion of the nonparainetric model.

The specific nonparam etr ic  test applied to a question
w as determined by the type of data and hyp c-th esis  tc be
tested. Tne nature of the data did limit the number of

tests utilized, they were :
* Ch i— Squar e  Test ,
* K o lmcgor ov - ’Sm imnov  Test ,

* Nann—Whitney U Test,
* Kendall  Coefficient of C~ ncordance :  ~~ ,

Siegel’ s book , ~~~~~ met r~~ ~tati~~~~~ ~~~ ~~~ ~~~~ crai

~~~~~~~~~ p ublished in 1956 , was the r e fe rence  for all test
ap plicat icns.

1. ch i-s~ uare Test

Cf the available nonparametric tests, the
Ch i— Sq u are , one and two sample tests were used where
response freguencie~ were collected in unranked
classifications fo: one and two independent samples. The
technique tests for a goodness—of—fit between cbserved
category respcnses , or when an observed response is compared
to a theoretical response distribution for randomness. Each
cbserved frequency was compared to an expected f r equency  for
the same conditions. The expected frequencies were computed

by dividing the product of the respective marginal totals
for each cell by the total numi~er of observations in ti’e

- 

:

- 
sample. The computed value of Chi—square is indicative of
the  agreement between the cbserved values and the expected
frequencies for that ccndition. The Chi—square value is
then compared to the critical value for the appropriate
deg re es of freedom and desired significance level , tc
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determine the outccin e of the test . Li te ra ture  does not
contain much i n fo rm a t i cn  about the power of the Cu —square
test, since it is used when no clear al ternat ives  are
available ~Siegel, pages: 42—47, 104— i ll , 175—179].

2. ~~~~~~~~~~~~~~~~~

The Kolmogorov—SUrnov tests for one and two
independent  sam ples are also concerned with the degree of
agreement between two distributions. The cumulative
frequency distributions (cfd) are ccapared to yield
d i f f e r e n c e  values for  each ranked  ca tegory .  - The greatest
observed d i f f e r e n c e  (T) for  any category is compared to the
critical value for the desired significance level. The
Kolmogorcv—Sairnov test is applicable for very small
samples , when the Chi—square test can nct be applied.
Additionally , the Kolmogorov—Smimnov test will reject a
hypothesis for identical data when the Chi—sguare test will

not. This demonstrates that the Kolmogc zcv—Smirnov is a
m ore p o w e t f u l  test than  the Chi—square  test (Siegel , p ages:
47—52 and 127—136 ].

3. ~~~~~~~ itn ey  ~

Wh en at least crdinal measurement  has been achieved ,
th~ !lann—Whitney U test may be used to test whether two

-? J independen t  groups h a v e  been drawn f rom the same popu la t ion .
It is one of the most power fu l  nonpa rame t r i c  tests , and
serves as an a l t e rna t ive  to the parametr ic  t—tes t .  The  test
measures sequential differences betwee n twc samples. The
test s tat is t ic  U is the number of times that a score in cne
sample  precedes a score in another  samp le . It is then
ccwpared to a critical value  for the  des ir ed  s i gn i f i cance
level ~Siegel , pages: 116—127].
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The Kendall coefficient of concordance provides a
measure Cf the relationshi p among rankings of several
choices by individuals . It serves as an index of the
divergence/agreement between observed .~ets ot rankings.
Choice rankings are summed to yield a sua cx squares of the

observed deviations from a mean value of choice rankings.
The sum of squares is subsequently divided by:

2 3  2
1/12 k (N —N)

to generate the index of the agreement between set rankings.
The varianle k is equal. to the number of sets of rankings;
the variable N represents the number of items/choices that
are ranked . A value less than, but Close to one wcald
indicate that the respondents valued each item similarly.

It does not indicate that the rankings are correct, cnly
that the responde nts are applying essentially the same

standards . Kendall also suggests that the best estimate of
the “true” rankings of N objects is prcvided , when the
coefficient is significant, by the order of the var ious  sums
of ranks for each item considered (Siegel , p.238].
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IV. ~~~~~~ A~ALj~~~

A. MARIN ! AIRCR AFT WING DIFFERENCES

The survey was originally designed as a sequence of
two—way tests that were to be taken ircm a single

inc~ependent sample of crganizaticnal maintenance activities.
Eecause of perceived differences in monthly operational
readiness percentages and average monthly flight hours flcwn
fcr squadrcns of the two MAW’ s, tests were con ducted tc see
if the  d i f fe rences  were statistically significant . Specific
readiness percen tages and m o n t h l y  f l i gh t  hour averages are
no t shown to k eep the analysis unclassified~ The
Mann—Whit ney U test found  that  the 3:d~ AW opera tional
readiness was statistically greater than that of the 2zd~ AW ,
at a s ignif icance level of .008; the 3 r d M A W  squadrons also
had statistically greater monthly fl~.ght hour averages than
those of the 2ndMAW , at a significance level. of .012. Due
to the high probability of a. diffetence existing, survey
factors that could be influenced by asscciation with a
particular MAW were tested for a Wing effect. Of the nine

questions that dealt with local estima tes and values , only
two questions had responses tha t  w e r e  statistically
different icr the two MAW ’ s at a significance level of .01.

The frequency of technical training held was different
at a significance level of .001 (Kolmogcrov—Smirnov) . Ta ble
III shcws the frequency and resultant cumulative
distribution of monthly frequency estimates icr each MAW.
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**WIN G** ************* MONTHLY FREQUENCY ****************

2 3 *TCT A L *

2ndMAW : 16 15 6 7

3rdMA W: 0 3 45
TOtAL : 51 22 6 10 89

Cumulative Frequen cy Distribution:

>3

2nd M AW: .364 .705 .84 1 1.00

3rdMAW : .778 .933 .933 1.00

Table — III DISTRIRUTION OF OPINIO N ON MCNTHLY TECHNICAL
TRAINING FREQUENCY

Cniy 36% cf the 2ndMAW responden ts r epor t ed  that  tecbn ical

training was held once a month or less, while 78% cf the
3rdMAW respcndents repcrted the same f r e q u e n c y .  A technical
training lecture was defined for each respondent as a
session that  took 4 5—60 minutes  to conduct , and was given
from some 1cm of prepared lesson guide. Even for technical
training held twice a. month or less, 93% of the 3rdP !AW
respondents had been accounted for, compared to only 70.5%
Cf those frcm the 2nd MAW .

- -
~ 

The formality estimates for existing on—the—job work
center training prog ;a ms were  also statistically d i f f e r e n t
at a .01 significance level (Kclmogorov—Swimnov) . Table IV
shows the frequenc y and cumulative frequency distnibuticns
for OJT program formality estimates. Each respondent was
asked to rate the formality of his work center ’s OJT program
on a scale of five to one. A value Cf five would indicate
the most formal of any program.

— 
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**WING** ***** OJT PRCGRAN FORMALITY LEVELS t***** *TCTAL*

1 2 3 4 5

2 n d M A W :  15 15 10 1 3 44

3rdMAW : 12 5 13 3
TOTAL : 37 37 15 14 6 89

Cumulative Frequency Distribution:

2ndMAW: .34 .8 .91 .93 1.00

3rd~AW: .27 .53 .64 .9.3 1.00

Table — IV RESPONSE DISTRIBUTIO N OF OJT PRCGRAN FORMALITY
ESTI M ATES

Formal i ty  was defined as a precise program tha t  ut i l ized a
logical, written syllabus and was organized for a specific
MOS and aircraft. The statistical significance of the Wing
differences results from th~ 29% of the 3rdMAW respondents
who estimated OJT prog ram formality as a four , while 91% of

those frcm the 2ndMAW rated OJT formality as a three or
lower.

B. TRAINING AS A FACTOR OF AIRCRAFT READINESS

- :  Before respondents were exposed to any menticn of
maintenance training, they were asked a question that was to
determine whether training was felt to be a significant
factor of aircraft readiness. Each person had to list t~ie
most significant factors that they felt affected aircraft

availability. Even though they could list five factcrs,
only two listed all five; the remaining 98% listed fcur or

less factors. The resultant frequency that training and

14 14
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factors that  could be generalized as t ra ining were ment ioned
as a s ignificant  factor was compared to the frequency cf it
not being ment ioned.  To apply the Chi—square  test ,
significance positions were aggregated tc generate cell
expected frequencies of acceptable sizes; total enlisted

response was compared to total cfficer respcnse, rather than
a compari scn between specific positions. To use the
Chi—square test, 20% of the frequency matrix ’s cells have to

have expected values tha t are equal to, or greater than the

value of f i ve .  A Ch i— squar e  value of 4.68, with three
degrees Cf freedom , showed a statistical difference between
positions th a t  indicated t ra in ing was a factor  and those
th at did not , at a .2 s ignif icance level.

*FACTO R P CSI T ION * ******* SQUADRO N POSITION * * ~~~~~~ *TC TA L *

CC AMO SUPY ENL

1 0 3 6 5 14

2 3 2 7 5 17
.3 1 3 3 6 13
4 1 0 3 2 6

No M ent ion  11 ii
TOTAL : 10 10 3J 39 85

Signif. Eactcrs
As I Ct Total :  Sd 801 ói i  46% 56’

Table — V BESPCNS E DISTR BUTi)~4 01 iAI~iI~ ’ AS A
SIGNIFICANT F&CTCB 0? AiS C~~AF T P E A C I N E S S

• Cf the maintenance officers saspL. I, ~~~t . i  i ndi ca ted  th at
t ra in ing  was a factor ; 301 of t~ea rated training as the
most s i gn i f i c an t  f a c tor .  On the  o tmer  e x t r e m e , 5~) % of ta e
c o m m a n d i n g  o f f i ce r s  and ‘só% of ti~~~~ 1ar .ne~ ~Sgt and below)
indica ted  tha t  t r a in i z~g was a si gn it i ~ ant  r ac to r  (Tab l e  V ) .
The larger  enlisted samp le  (39) ce r ta in ly  i n f l u e n ce s  tbe  50%

‘45
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aggregate response fcr training as a significant factor. Of
the 39 respondents  who did not indicate tha t  t ra in ing was a
factor, seven of the eleven (64%) of the work center
supervisors, and 18 of the 21 (86%) enlistedmen indicated

tha t  morale  and enlistedmen ’ s a t t i tude was the most
significant factor . This response , when  a ggrega ted , was 64%
of the total who had not mentioned training as a response.

C. E N T R Y — L E V E L  T R A I N I N G

Since recruit training is Qeyoad the scope of this
survey ,  consideration of ent ry—level  t r a in ing  was restricted
tc problems associated with MOS gualificaticn. The survey
was s t ruc tured  to collect organizational perceptions about

the TMU/IME program and squadron generated MOS capable
t ra ining.  MCS capable training inc.~. .des tcrmal tecbnicaJ .
t ra in ing and on—the—jo b  t ra in ing.

Each responden t was initially asked to estimate the
productivity of Marines completing the local TME to acquire
a general  feel for the basic produc t received by a
maintenance department.  An individual  that is 100%
productive was defined as one who is capable of solving,
when unsupervised , normally encountered discrepancies , and
is qua l i f ied  for a collateral duty inspector (CDI)
designaticn.  A CDI is an individua l who has demons t ra ted
th at he is krcwledgeable in his 105 and aircraft, and is
guali f ied tc inspect the work of others as specified in
CPNAV INST ‘4790.2. While all enlisted response , supervisors

• and junicr Marines, was lOS specific , all cfficer respcnse
represented aggrega te  impressions cf individual
productivity.

46
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The consistency of the response by either aircraft ~iug or
squadron position suppcrts the ccncept of a general level of
productivi ty  (Table VI) . The Mann—Whi tney  U test could not
f ind a statistical di f ference  at the .2 significance level.

***NING*** ~~~~~~****~~~~*~~~ SQUADECN POSITION ********* ~~~~~~~

Co AMO SUPV ZNL

2ndMAW
Mean : 58.0% 35.0% 38.6~ 42.1% 43.4%
Std Dcv: 16.4% 15. 14% 21.6% 19.9% 18.3%

3rd MA W
Mean : 60.0% 44.0% 44.7% 43.9% 48.2%
Std Dcv : 10.6% 13.4% 26.5% 20.3% 17.7%

A G G R E G A T E

Mean : 59.0% 39.5% 41.7% 43.2% 44.0%
Std Dcv: 13.1% 14.4% 24.0% 19.9% 20.7%

Table — VI AGGREGATE ESTIMATES OF PRODUCTIVITY SUB S !O U ENT
TO TME COMPLETION

Com m and ing  cfficer s were above all other  scurces. Cf the
commanding o f f i ce r s  interv iewed , 140% of them had less than a
year ’s tctal experience in a ircraft ma intenance. Their
estimates were the highest (80%, 75~ , 701, and 651) of
commanding officer estimates. Throughcut the s~zrv ey ,
comianding officers without maintenance experience could not
respond tc open questions about specific areas of aviation
maintenance training, and openl y admitted that many of their
responses were merely guesses. If these officers had
experience in aircraft maintenance, their responses wculd
have beer consistent with tne balance of
wa~.ntenance—experienced responses, whose means varied
between 39.51 and 43.2%.
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*RESPONDENI$ ********** TIME I~ ~ONTRS ********* *TCTAL*

6 9 12

2 n d M A W
Superviscz : 6 6 1 1 14

Sgt to Pfc: .. 1 12
Total : 12 16 3 - 

2 33

3r4MAW
Superv iscr: 8 4 3 0 15

sgt to Pfc: 2 Q i s
Total : 17 12 5 0 34

AGGREGATE
TOTAL: 29 28 8 2 67

Cumu lative Ereguency Distribution:

~12
Super viscr : .48 . 8 3  . 97  1.00

Sgt to Efc : .39 .87 .97 1.00
Aggrega t e  : .43  .85  .97 1.00

Table — VII RESPONSE DIST R IBUTION OF ENLISTED ESTIMATES OF
TIME REQUIRED EEECRE ASSIGNMENT OF UNSUPERVISED ~CRK

When work center superv~isors and Marines , Sergeant and
below , were asked whether the TNE system g~ua1ified Marines
to: their lOS , 83 % of the work cente r su~ er v i~ crs and 66 % of
Marines respcnded with the answer , “No .” The difference was
significant at .1, but it is attributed to an age and
experience differential. between the junior enlistedmen and
those their senior. It is also significant that 73% of all
eni.ist edmen inter viewed f e l t  that the TIE system did not
p r epare Mari n es  fo r  their lOS qualification.

This re sp cn se is ccnsistent with t ie valuat ion estimates
Cf TMU/TME support for an individual ’s MCS. Enlistadmen
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were asked to value the qual if icat ion process provided  by
the TMU and its local TIE ’s. On a scale of f ive to cne ,
f ive  represented a process that was highly e ffic ien t  in
providin g a useful lOS product. One represented a very
inefficient program . While the Kolwogczcv—Swirnov tests
could not suppor t  a statistical difference between the MAW ’s
or squadron positions, it did show a difference from
randomness at the .01 significance level. The cumulat ive
frequency distribution of Tabl e VIII shows that 79% Cf all.

enlisted~en sampled rated the TMU / rZl Z system a value of two
or less, with 49% of them rating the system a value of one

or less.

*BESPONDENT* *VALUE ESTIMATE OF PROGRAM SUPPCRT* *TOTAL*

1 2 3 14 5

2ndMAW
S~perviscr: 6 14 3 1 0 144

Sgt to Ftc: _ i 2 12
TOTAL: 13 11 7 2 0 23

3rdNAW
Superviscr :  11 2 0 2 0 15
Sgt to Pfc: .~~ I -~~ 

Q 12
TOTAL : 20 9 1 14 0 34

AGGR E GATE
TOTAL : 33 20 8 6 0 67

C UMU L ATI ~~ F~ E Q U E N C Y DISTRIBUTION :

S uperviscr : .59 .79 .90 1.00
Sgt to Pfc: .~42 .79 .92 1.00
Aggregate : .L4 9 .79 .91 1.00

Table — VIII FREQUENCY DISTRIBUTION OF TILl/TIE SU~ PC3T
VALUATION
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Answers to open questions and voluntary respcnses

supplemental to the closed valuation questions provided a
more complete picture of the 105 qual i f icat ion prcgraw.
Responses and voluntar y comments were initially collected by
type of source. Each response was written once , then
checked when repeated by another respondent. The respcnses

of greatest frequency were comm on to all types of
respondents , they are, in order of frequency:

1. People are trained to work  on a specif ic  a i rc ra f t , cr~ly
to be sent to work on another type cf aircraft. One
work center supervisor documented ten consecutive

instances of this abuse . This problem is most
significant in those ~OS’s that are not aircraft
specific.  The validity cf initial OJT was questioned
when it takes an estimated six inonta s to q u a l i f y  an
ordn anc ewan on a d i f f e r e n t  a i r c r aft .  Because cf the
lack of identity with any sguadron and the pctential
for an aircraft shift upcn assignment of a hard skill

lOS, all. junior en.listedmen indicated that enthisiasw
to learn  an aircraft  was low unti l  Marines  were ei ther
certain of squadron re tent ion , or f i na l l y  assigned to
another  squadron.  -

2. The local TIE ’S gener~te undue t u rbu l ence  that  reduces
the  ef f i cie n t , e f fec t ive  training t ia t  they are tasked —

to promote.  People were  required to muster at the i r
TIE th ree times daily ; do the benef i t s  of
administrative ccntrol outweigh the costs of CJT
fo rgcn e  when squadrons can provide adequate daily
control? Several comments questioned the need tot a
1600 muster when the heaviest, most technical
maintenance was performed well intc early evening.
Opera t icnal  loads genera l ly  r eguir~ tha t  the b u l k  of
the actual maintenance be pe r fo rmed  subsequen t  to daily
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flight cpera-tions. Addit ionally, Mari-nes indicated
that  -they had been drilled in the evening and at night,
which nct only reduced opportunities to study, but
reduced any interest in learning to an attitude of

“just coping wit h the Marine Corps.” Others addressed
f r equen t  interruptions throughout  their t raining day,
to sign a form or audit a computer printcut , that could
have easily waited until the subsequent TIE muster , or
a suitable administrative period.

3. Iinprcp er management of the gualificaticn program. Of

the enlistedmen interviewed , 80% f elt t h a t  ea ch ne w

Marine should spend from two to six weeks on the
aircraft that he will be working on prier to attendance
of any formal technical school. The period var ied  with
the nature of the respondent ’s MOS . Presently, many
Marines attend their initial A schccl be fc r e  any
exposure to an a i rc ra f t , which results  in lower
retent ion of the technical knowledge and lower iritia].

produc t iv i ty .  While some respondents did r e m e m b e r  a
checklist “ of sorts,” tha t  they received f rom their
supervisor prior to their assignment to ~ squadrcn , no
one was ever counselled Qfl its contents  cr the Extent
of their  qualif icat ion t ra ining.  Cf the 39 :unior
enlistedmen questioned , tw o indicated tha t  50% cf their
checklist was s igned—off  wi thout  any  inst ru ct icn  or
training bein g perforated. Only o n.e had felt that ne
had completed all of the checklist. Mcst super~iscrs
felt that the checklist was too general. for their

- 

- 
purposes , but only two could provide a specif ic  outl ine
that new Marines were qualified wita .  Of all the

• enlistedaten sampled , 72% of them indicated that they
would like to see a more s t ruc tured  qual if icat ion
program that was in fact mcnitor .ad tc naintain quality
of output. All respondents indicated that they
preferred to train their own due to the poor quality of
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lOS qual ificat ion from some oi the other squadrons , but
would like to see some means of s t a n d a r d i z i n g  the

qual i f icat ion program for taeir ICS &nd aircraft.
Presently, there is nc t raining qual i ty  assurance
conduc ted ;  much t ime is spent washing aircraft and
cleaning hangers. Aside from local pride , examples -of
12 day CJT periods , 50% checklist w r i t e — o f f s , a n d a

marked variance in the quality of C1]1 for t r a inees ,
supports additional interest in the qual i ty  of the

- 
current lOS qua lification program.

D.  POS T E N T 5 Y — L E V E L  T R A I N I N G

• The training that a Marine receives after his assignment

to a unit , to maintain and develop maintanance proficiency
acquired du r ing  his en t ry—leve l  t ra ining is composed of
technical training , on—the—job training, and forma l
technical  schools. Since fo rmal  technical schools are  not
within the scope of this study, only organizaticnal
t echnica l  t ra in ing  and o n — t h e — j o b  ‘ training will be
considered direct ly.

1. 
~h~~cU ~~~~~~

C P N A V I N S T  ‘4 790.2A p rovides a p r o g r a m  for
organizational technical training . It defines technical

-
• t raining as t aining conducted t h r o u g h  l ec tu res ,

su p p l e m e n t e d  wi th  visual  aids, and required reading. A
training schedule is published in the month l y m a i n t e n a n c e
plan for all work centers. The lectures are prepared by
designated officers, SNCO ’s, and other technically qualified
persons.  A lesson guide is prepared by the instructor for

each ci,ass.
4
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lechnical t ra ining should be conducted by the work centers
at least an hour per week. Individual records are
ata~ ntained tc document the training received.

Each squadron had a well documented training program
that complied with the appropriate references. Mcnthly
maintenance plans shcued detailed training schedules, and
individual records showed consistent technical training

held. In three of the work centers, individual records were
ccmpleted through the ~nd of the month , even though no
training had been physically held for the particular month
( Ju ly ,  or August) . Respondents were asked fcr the monthly
technical training frequency fcr trainin9 actually held in

their  respec t ive  work centers  and departments. As
prev ious ly  mentio ned , the 2ndlA W/3rd M AW frequenc ie s  were
statistically different at a .001 significance level.
Within the 3rdMA~ sample, 78% felt that a one hour training
lecture was held once a month or less. One Marine said that
he had had a total of three technica l. training sessicns in
-two years. Within the 2ndMAW sample, 71% indicated that
technical training was held twice a month  or less (36 %
indicated a frequency of cnce a month or less) . The
Ko lmo go r cv—S m irn ov  tests fcund  no statistical d i f fer e n c e
between squadron positions, at the .1 level. On an
aggregate basis, 57% said that this training was held cnce a
month or lass, and 82% indicated that technical training was
held twice a month or less. When asked if they felt that
the technical  training program was effective , 78% of all
tespondents answered , “N o.” Of these , 100% of the
commanding officers answered , “No ,” as did 80% of the junior
enlistedmen .

Eespcnses to open quest ions dealing wi th  the likes
and dislikes about  -t echnical t r a in ing  prcv ide ad d i t i cn a l
insight into this aspect of post entry—level training.
lechnical trainin g was not considered as a productive wcri
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center e f f o r t  as it is currently defined in OPNAVINST
4 47 9 0 .2A . Those that had previously indicated regular
technical training sessions were members cf small shcps,
such as hydraul ics , f l igh t  equ ipmen t , and ordnance.  They
were able to hold legitimate technical training lectures on
short notice as the maintenance work load permitted. - Common
reasons given by each type of respondent are listed in order

Cf f r e q u e n c y  Cf response:

1. Classes are too repetitive and are boring to all Except
the most junior enlistedinen. Classes taught by
technical representatives that are provided by contract
with aircraft and aircraft systems manufacturers , NAESU

engineers , and NANT R A t ET ins t ructors  when locally
availanl-e , were always enjoyed by members of the work
center . While always appreciated , these sessions
-tended to be infrequent due to a work center ’s
inability to plan and hold technical trainir .g as
scheduled. The operation ’s schedule and resulting

maintenance load to maintain an expected level of
readiness generates  an env i ronment  of in te r rup t ion s  and
short notice demands that effectively negates any
scheduled t ra ining e f f o r t . The remaining classes that
were held were felt to be conducted cnly to satisfy a
specif icat ion of CPNAV INST 4790.2A . Junior enlistedmen

would be given short notice to scan an cld , repeatedly
used lesson guide, then would be permitted to read it
to all available members of the work center, regardless
of the experience of either the “instructor” cr the
audience. The lesson guides are seldcm modified or
redcne . No one en joyed creatin g lesson guides bEcause
of their lcw level of educat ion , inability to write a
developed thought , lack of experience , and work center
indifference to the current technical training
structure. The result, when technical training is
conducted , is an exercise in tedium.

55 

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- - - - - - - - -



~~~~~~~~~~~~~~ ‘—--- - -- - —~-—— ~~~~~~~~~~~ ~~~~~~~- ‘~~~~~~ -- 
— . ‘  ::~~~~

—
~~

- :~~~~~~~~~~~~~~~~~~~~~~~
-
~~~~~-::_ 

2. The technical training program is not flexible Enough
to permit training tailored for the experience aix of
each work  center.  All memb ers of the shcp are required
to suffer through train ing directed tcwards the  less
experienced. In shops without inexperienced people,
technical t ra ining was not held. All supervisors felt
that even though they had said that technical training
was not held because of the work load , many adlLit ted
that there were periods throughout the work week when
individuals did have time available for some practical
l earn ing  experience.

3. There is too much emphasis placed cn records. All.
squadrons  interviewed had complete ind iv idual  t ra in ing
records to “document their t r a in ing  for the  next
inspection.” Supervisors admitted that their recctds

F were  fa lse;  one part icular  supervisor showed ind iv idua l
training records that were completed through the end of
the month. Estimates on the nan—hours consumed by a
work center ’s training documentation ranged from twc to
six hours per week, depending on the size of the work
center . If squadrons have an average of seven
product ive  work centers, the man—hours per month that
are wasted on false documentat ion ranges  from 56 tc 168
wan—bouts per month. This range equates to 7 to 24
man—days  los t , if an 8 hour work day can be considered
as the average  work day .

‘4. No facilities or training aids are available to

maintenance depa r tmen t s  to assist in any  o rgan iza t i cnal
maintenance training . When asked to rate the quality

- 

- ‘ of training aids that were available to a work center
supervisor for training, 77% of the total sample
indicated that training aids were either nonexistent ,
or pccr; only 20% felt that the available training aids

- c 
- were bearable and none felt that they were good , or
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best possible (Table IX). All of the 20% that

indicated that training aids were bearable were

currently stationed at bases where their sguadrcn had

immediate access to the NAMTRADET for their respecti~ve

aircraft.

T R N G  AlE % CF

* QUALITY * ****~~~ SQUADRON POSITION ***** *TOTAL TCTAL *

CO ANO SUP V ENL

Nonexis tent : 3 3 9 10 25 2 8%
Poor : 6 5 14 18 ‘43 ‘48%
Eearable : 1 2 7 8 18 17%

Good : 0 0 0 3 3 7%
E est : 0 0 0 0 0 0%

- — —

Total: 10 10 30 29 89

table — IX FRE QUENC Y DISTRI B UTION OF QU ALITY OF TR A INING
AXES AVAILABLE TO WORK CENTER SUPERVISORS

When asked to value technical training, tuc values
were solicited. The initia-l value rated technical training
as it was currently conducted; the second value expressed

what they felt technical training could r~e if the prcblews

accumulated above were corrected. A scale of f i v e  tc one
was used , with five representing the highest value (Table

~t 
-
~~~ X). The aggregate valuation of the current program was 2.0,

and the aggrega te  estimate for a potent ia l  t € c ln i c a l
training prcgram was 4.4. There was no statistical

difference between squadron positions at the .2 significance
level. Current estimates by type of respondent ranged from
1.9 (Sgt to Pfc) to 2.2 (Ccmmanding officers) , whi l e
potential prcgraa estimates ranged from i~.0 ~Sgt to Pfc) to

4.7 (Superviscrs) .
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In both cases , Sergeant to Pfc estimates were the lowest of
the type respondents. Of the tcta3. sample , 69% ra ted  the
cu.rrent program �2, and 94% rated the pctentia]. program a
value ~4.

*SCUADRCN POSITT0N* ~~~** TECE TENG VALUE SCALE *** *AV EB*

1 2 3 4 5

CO~~AND ING OFFICER :
CURRENT 1 6 3 0 0 2.2

POT ENTIAL 0 1 0 5 4 14 .2
M A I N T E N A N C E  CFF ICEB :

— CURRENT ‘4 2 ‘4 0 0 2.0
POTENTIAL 0 0 0 5 5 ‘4.5

SUPERVISOR
CURRENT 10 8 10 1 0 2.1

POTENTIAL 0 0 0 10 19 ‘4.7
SGT TO PPC

CURRENT 13 16 9 0 0 1.9

POTENTIAL 0 0 ‘4 20 14 ‘4.0

A G G R E G A T E  V A L U E

C U R R E N T  2.0
POTENTIAL 4.4

AS %OP T-CTAL

CURRENT 32% 37% 30% 1% 0%
POTENTIAL 0% 1% 5% ‘4 6% ‘48%

T able — X FRE QUEN CY DISTRI B UTION OP T!CBNICAL TRAINING
- 

- 
V A L U E  ESII?IATES
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2. :~~~~~2~ ~~ iliI~~~~~A2

“Cu—the—job training is the most widely used of all
the means of training and is effective if proper ly  gu ided . ”
(NCO 1510.2H, p. 7, July 1974) It can be defined as the
pract ical instruction of people in the performance of
maintenance  tasks , by demonstrat ion and simulation , un der
the supervision of designated shop perscnnel. [OPNAVINST

4790.2A , , Vol. II, p. 12—6).Experienced , well qualified men

are utilized as instructors whc can demons t ra te  and pass on
their kncwledge to the less informed . CPNAV INST L4790.2A

indicates that  the  na ture  of this kind Cf t ra ining makes
regular  schedul ing impractical , b ut th a t it can be
effectively mcnitored by the use of a training syllabus. In
the Marine Corps this syllabus would be prepared on the
crganizational level.

the survey clearly supports the popula rity of OJT
within aviation maintenance. In response to the training
that was most beneficial to each respondent , 77% of all
enlistedmen indicated that OJT had been the most beneficial.
tc them. A breakdcwn Cf responses is shown in Table XI.
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*BESPQNDENT* ********* TYPE OF TRAINING ******** *IOIAL*

TECRNICAL FORMAL INDIV
TRAINING SCHOOL STUDY CJT

Sup erv i sc r :  1 1 2 26 30
Sgt to Pfc : .2 II

TOTAL : 1 6 9 53 69

I CF TOTAL: 1% 9% 13% 77%

-

~ - Table — XI RESPONSE DISTRIBUTION OF ENLISTED ESTIMATES OF
TRAINING MOST BENEFICIAL TO TUE RESPONDENT

Yet, when ask€d to indicate the means that they prefered tc
use to train subordinates, there was a significant
di f ference  bEtween the Sergeant to Pfc response and the
ctficer/wcr k center supervisor response (Table XII)

*RE SPONDENT* *~~~~~~****** TYPE C? TRAINING ~~******* *TCTAL*

FORM 5CR SQD TENG INDIV STUDY

Ccicwanding
Officer: 7 3 0 10

Maintenance
Off ice r : 6 44 0 10

Supervisor: 19 8 -3 30
Sgt to Pfc:

Total.: ‘44 ~4O 5 89

Table — XII BESPCNSE DISTRIBUTIO N CE TRAINING MEANS
PREFERENCE FOR SUEORDINATE TRAINING

While 65% cf the officers and 63% of the work center
supervisors felt that fotmal schools were preferrable to
squadron t ra ining , 64 % of the Sergeants to Pfc’s felt that
squadron training was more beneficial. E~cause of the

• consistent disreguard for technical training , squadron
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training is equivalent to OJT. Young Marines felt a need to
learn the  aircraft, and felt that only through OJT and
on—aircraf t  experience could they develcp the necessary
technical prc±icienc y and knowledge. Formal. schools offered
a lot of theory and very little direct application. Cfficer
and supervisor response recognized the intermittent nature

of organizat ional  t raining that  results from external
personnel obligations, like: mess duty, w c r k  details , guard
duty, duty driver, TAD , and fleet au gwen ta t i cn  of station
activi t ies  such as swimming pool lifeguards. It was

preferable to send the subordinate away to achieve a
consistent, mor e productive training effort. The

officer/ supervisor approach is supported by the Center for
Naval Analysis’ Professional Paper Number 83, it concluded
that while all Navy ratings could be learned through
on— -the—jot training, A school. graduates take less time to

beccme prciicient in their skill areas than nongraduates ,
and are wcre productive during the subsequent OJT pericds.

to assess the degree that OJT is ccnducted with a
specific syllabus , all respondents were asked to ra te  their
OJT program ’s formality on a scale f r o m  one to five. A
rat ing of five woul d indicate a well developed OJT syll.abus
that is appli€d to all incoming members of the work center.
The averag e value of the sample ’s rating was 2.38, a rating
which is representative of later comments that indicated
that supervisors use OPNAV FORM ‘4790/33 to log the CJT
p e r f o r m e d .  This form does nct provide any identificaticn or
organization for the OJT required ~y the wcrk center , or
the individual. for his own professional growth; as a blank
page, the form serves only to accumulate sequencially the

• t r a in ing  received.  While the K o l a o g o r ov — Sm ir n o v  test could

find no statistical. difference betwee n respcndent types, it
did identify a difference between the two i~ings tSecticn IV,
Tabl e  I V ) .  The cumula t ive  f requency  d is t r ibut ion shows  a
tendency for the 3rd~A~ estimates of OJT fcrmality to be
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higher than those of the 2ndMAW . When average values are

ccwpared , the  3r d M AW average , 2.62 , exceeds the 2ndM A W
average , 2. 1~, by .L19.

• 
~hen asked what they liked atcut OJT , all

enlistedmen responded that OJT was the only way to learn the
aircraf t .  Demonstrated wor k tha t  was shor t ly  fol lowed by
supervised trainee application was by far the most pcpular
of all methods. The officers felt that OJT provided the
flexibility that technical. training sessicns lacked. When
asked what they did not like about OJT, respcnses fell into
four comm cn categories; they are in the order of most
frequent respcnse:

1. OJT is completely dependent upon the instructcr ’s

attitude, experience , knowledge , and ability to
communicate.  Little stress is placed on published
procedures, only those necessary to get the job done
quickly .  Downin g discrepancies or those that are
necessary pricr to a i rc ra f t  use for a specific mission
tend tc enccurage rushed procedures and little to no

explanation about the work demonstrated. The cnly
qualification for an OJT instructor has been tc have

more experience than the trainee and the individual’s 3
availability. Only one squadron limited OJT to the
work center supervisor , cr one of three highly
qualif ied Sergeants , who had previously been tested by
the supervisor for ability to communicate the proper

: procedures.

2. OIJT was an open , uncontrolled program that was solely
dependent on supervisor integrity, initiative , and
experience level. Only  three wori  center  supervisors
could show a physical syllabus or prcgrammed sequence
of training that was necessary for that work center ’s
MOS and output. while maintenance document  boards were

• utilized in each shop to organize the work effcrt ,
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only four work centers used the bcard to identify
individual qualification levels. When asked how they

— accoun t for individual. qualifications, the general.

response was , “I keep it in my head , ”or “I depend cn my
section leaders to know their people.tI Because cf the
lack of a defined , standardized syllabus for ~OS and
aircraft, OJT is completely dependent on current
maintenance discrepancies that prcmpt supervisor
assignments. To overcome this prcblem , 21 cf the
enlisted respondents (3 1%) felt  that  a s tandardized MOS
syllanus for a specific aircraft wculd be helpful.; a
prog r am similar tc an aviator ’s NATOPS program was
their analogy to prevent wasted demonstration of work,
unqualified instruction , and assignment of work tc the
unqualified.

3. OJT is difficult to conduct when high cperation4l lcads
and a shortage of experienced perscnnel h alt the
quality and rate of training conducted for Marines.
Five Marines indicated that they were assigned to a
night crew immediately upon their arrival at the
squadrcn , where , because of little supervision ,, they
would wcrk off discrepa ncies without ever having had
the work demonstrated to them. Generally , their cnly
supervision was the CDI, or qual i ty assurance inspector
who is required prior tc the work being signed off.
Thus, they learned solely by trial and error. Since
fiscal year 1975, the Navy ’s Aviation Safety Center has
documented 79 mishaps tha t  were coded as being caused
by a iack of training , experience , or supervision. The
data on aircraft accidents had not been coded and
placed on their computer for ready retrival as of 17
August 1977. 

-
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44~ Problems related to OJT programs for Staff NCO’ s that

• were granted lateral transfers to a d i f f e ren t  MOS , or
for people that have been away from their speciality
for a considerable period. Examples of Marines

transferring from a ground MOS to an aviation MOS , like
hydrau l ics , of metal— work , or mechanics that have spent
the past six years on the drill f ield cr as recru i te r
are nct unc cmmon. Yet, there are no specific prcgraws

to provide the necessary training tc update their
proficiency. When the Marines, Sergeant to Pfc, were
asked whether they felt that the Marine Corps would

benefi t  from some form of MOS testing , 90 % said , ”Yes .”
The most frequent comment was similar to, “hcw can a
guy be in charge Cf you when he doesn ’t know his job

(MOS)?” Table XIII shows the sample frequency

distribution for the question addr~ssing MOS testing as

a benefit to the Marine Corps. Three cf the respcndent
groups had at least a 7C% positive response to this
question; 67% of the supervisors were in favor of
speciali ty testing.

*ANS W E R * **~~~ ***** TY PE R E S P C N D E N T  ******** *TOT ~ TOT*

CO AMO SUPV ENL

Yes : 7 7 20 35 69 78%

No : 12 22 %
Total: 10 10 30 39 89

% Yes : 70% 70% 67% 90%

Table — 1111 DISTRIBUTION CE OPINICN CONCERNING MOS TESTING
• - AS A BE NEFIT TO THE M A R I N E  CC R ES 

I ~~~~~~



V. ALTERNATIVES

Durinq the course of a l it era tur e  search for  current
approaches  tc individual t r a in ing ,  the t ra in ing  progra m s  of
three major services were reviewed as well as periodicals,

texts , and profess ional/academic papers. Studies such as,
“ O n —the—Jcb  Training in the Air Force,” by the Air Eorce
Human Resources Laboratory were to be a means of identifying
probl ems t h a t  were  common tc all. services , and then used to
aid the question formulation for this survey. Yet, the real.
benefit came from the identification of un ique  approaches  to
indiv idual  t ra ining that had resulted from a ma jo r
reeva lua t ion  and subsequent revision wi th in  the recent past.
The concepts that were common to open responses generated on
the initial pilot survey were subsequently used as the
alternative choices for question number 45 of the survey ’s

ques t ionna i re  (Appendix  A) . To provide  a better
un d ecs t and inç  of these al ternatives, th e individual  t r a in ing
pro grams of the Uni ted  States Air Force , A r m y ,  and Navy are

discussed.
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A. CURREN T SERVIC E PRCGRAMS

1. 
~~~~~~ ~~.t ~~~~~

a. General.

The Air Force OJT program is an integrated

F training program that qualifies airmen , through self—study
and supervised instruction , in the knowledge and job
prof ic iency needed to perform their duties within an Air
Force speciality (AFS) . The Air Force is unique among all
the services in having a very detailed CJT manual (AFM

50—23) , which  serves as the basic reference fcr their
t ra in ing  p rcg r am .  It will serve as the basis for  most  of
this discussion.

b . Ea ckgroun d

Prior to 1961 supervisors discovered that

because of increasing job specialization, they did nct have
the time cr equipment to train a ycung airman in all the
tasks of his special ity wi thou t  making sericus sacr i f ices  in
the quality of training , or unit productivity . There were

- 
- 

- 

many  complaints  f rom superviscrs who were fcrced to t rain
people in skills -that were not needed in the cur rent  jobs ,

• at the expense  of accomplishing other h i g h — p r i o r i t y  wcrk .
T ra in ing  records began to be falsely documented to enable
airmen to advance and to protect the supervisors during
inspecticns . A majcr, three—year 1 review created the
dual—channel CJT system that the Air Force uses today [Air
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Force Human Resources Report Number 75—83, pages 2~—26).
The requ i rement  fo r  a general knowledge of all subject
mat ter  areas wi th in  a speciality was cont inued , but  rather
than requiring proficiency in all tasks of a speciality,
only those currently assigned would be considered for skill

upgrading. Each speciality is organized into skill levels
th at are analogous to ability levels. Upcn assignment to

his f i rs t  operational unit, the airman is enrolled in an OJT
program for the semi—skilled level, level 3, of his
speciality. The first two skill. levels are completed in
recruit training. The requisite OJT program , or a
combinaticn of OJT and formal schooling must be ccmpleted
for each successive skill level to reach skill level 7, the
advanced level. Upgradin g requires more than completicn of
the OJT course , it requires:

1. A minimum amo unt of time must have elapsed;

2. Successful completion of the Career Development Course
final exam;

3. Supervisor certificaticn of the reguired task—level

prof i c iency  -training .
Supervisors are required to take the necessary action:
counsel l ing,  remedial assistance, or warnings, well prior to
the maximum time limits for advancement tc the next higher
skill level. Those airmen who have not demonst ra ted  an
abil i ty to progress are subsequently evaluated by an
administrative board for speciality retenticn or transfer to
a less technical. speciality.

The second , distinct , a spe ct of ca r ee r
advancement is promotion to a higher rank. Promotion
eligibil i ty is det ermined by skill level achieved , and by a
composite score of weighted fact3rs that generates an
eligibility zone for promotion . All. airmen eligible for
p r om o t i c n  to paygrade  E—5 t h r o u g h  E—7 are given a Spec ia l i ty
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Knowledge lest (SKT) annually. The SKT deals with specific
job knowledge of a speciality.
A separate promot ion f itness examina t ion  is used to measure
knowledge cf general military subjects and manaçement
practices fcr a specific grade.

c. Cual—ChanneJ. O.JT

Lua l—channe ] . OJT involves career kno w ledge
training and job proficiency training. 8cth are based on

Sp eciality Training Standards  (STS ) tha t  list the  tasks ,
k nowi.edges , and s tudy re ferences  necessary  for a i r m e n  to
perform du ties within their speciality (Air Force Reg €—13].

These standards are detailed breakdowns of the more general

specia l i ty  descript ions that are found in Air Force ~anu a l
39— 1, w h i c h  is analogous to the Marine Corps ’ MOS Manual.
Each STS indicates the minimum proficienc y recommended for
each task and knowledg e level for  qualif ication at a
particular skill level, provides the basis for

supe rv i so r—planned  OJ’I programs , and def ines  the knowledge
requirements that are covered by the speciali ty knc wle dge
tests (SKI)

Career kncwledge training is provided by a

Career Development Course (CDC), that is written by a
ccgnizan t technica l school and published by the Extension

Course Institute, which is analogous tc the Marine Ccrps

Institute. These courses contain information on career
field fundamen tals, basic principles , an d common kno~ l.edge
re quirements of a speciality. It not only is a major

in g redien t for  skill  upg rad inç ,  but  alsc includes review

material and references that cover the next speciality

• knowledge test. The CCC includes:

1. Chapter Revie w Exercises — open book exercises that are
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placed at the end of each chapter .

2. Volume Review Exercises — open book , mult iple  choice
exercises that cover an entire volume. They must ~e
completed by the trainee and submitted to the Extension

course Institute for grading and critique.

3. Course examinations are closed book , and have multiple
choice quest ions that span the entire course. Each
examination is supervised and the grading done by the
Extensicn Course Institute.

4. Study Reference Guide — a topical outline of each
course volume , which is always referenced by the
Extension Course Institute for  questions tha t are
missed cn the Volume Review Exercises.

Job proficiency training is basically a
superviscry responsibility. Since the SIS lists all the
task s that are expected of an airman in h~s speciality, tue
process ci modifying the standard to a particular job can be
as s imple  as cir cling specific tas ks and s t anda rds , or the
SIS can be used as the basic r e fe rence  for a iccally
prepared job proficiency guide. The airman is involved only
with the OJI that is directly specified by his guide; he
knows the level of performance necessary fcr skill. upgrading
and a d v a n c e m e n t .

2. ~~~~~

a. General .

The Army has three classes of individual CJT.
They are:

1. M OS— pr od u c ing  t ra ining qualif ies people in an MOS when

69

______________________________________ ~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 



-— 
‘- ‘~~ ‘~ -r- - -~~ — -

~~ 
— -

no for ma l  course  exists, or when a t tendance is not
feasible;

2. Augmenta t ion  provide s additional t ra in ing not obtained
during MCS qual i f ica t ion  to qua l i fy  an individual in
aspects of a job that are not included it the
MOS—producing process;

3. Cross—trainin g is used to partially qualify people of

an MCS in skills of another MOS, or trains them for
different tasks within a given MOS structure.

b . Background

In 1971, the Bcard icr Dynamic Training

completed a. needs assessment of Army training; it identified
discrepancies bet ween what the Army required and w h a t  the
A r m y  was  actually doing. The solut ion strategies
recommended were so extensive that a new agency,  the U nited
States Army Combat Arms Training Board , was formed tc manage
their implementa t ion . Some of the develcpments that are
cu r r en t ly  be ing  used are:

1. Technical Ext ensicn Courses (TEC) ,

2. An in tegra ted personnel.  management and training system ,

3. Technical pu~ l.ication rncdi f ications tha t  made r e fe rence
manuals into trainin g resources,

4. Training and Doctrine Ccmmand. Training Management
I n s t itu t e  that will provide expert instructicual

t echnology  consulation and services to Army schools.
Both the technical extension courses and the integrated
personnel management and training system are discussed

further.
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c. Technical Extension Course

The technical extension course is pre—pacicaged ,
self—instructional training for tasks requir ing  addi t icnal
training within the jcb environment (such as: initial.,
refresher , and continuation training). Whenever pcssitle,
audio—visual means are used to reduce the effects of low
verbal ability on task accomplishment . The initial ccurses
were slides and tapes; when storage began tc be perceived as

a problem , courses were developed as Super—8 mm movies  with
audio t racks .  Occasionally, tape cassettes, printed texts,
and other :ob aids, like trouble—shooting flow charts have
been used when appropriate. All tests have shown that while
storage is a prob lem , it can be solved through the use cf a
centralized l ibrary.  The question of unit deploymen ts was
no t addressed , but does present a proclem if centralized
libraries are effected . The validated TEC ’s hav e n ot only
reduced the bias induced by low verbal English ability, but
have  increased all performance test scores , regardless of
mental ability, over those tested without the benefit ci the
TEC support. A more det ailed understanding of the TEC
development can be found in the Apri l , 1976 paper icr the
American Educational. Research Association , “TEC , a Manhattan
Project  in Educat ional  Technology, ” by W.K . Roberts.

d. Enlisted Personnel Management System

The Enlisted Personnel.  ~an a gem en t  System (E PM S)
• was developed to mold the existing programs  of t r a in ing ,

evaluation , classification, and promotion into an integrated
sys tem .  In addition , before  a soldier is ccnsidered
eligible icr promotion , he would be required to demonstrate

a specified level of skill. proficiency. A series of
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career/management courses are taught  at lccal NCO academies
to aid competent  enlistedme n in assuming more demanding
positions. There is a corresponding career ccurse for every
skill level. This relationship is seen in Figure 7.
Completicn of the appropriate career course will. waive the
mi n imum time requirements for skill level. upgrading . —

The soul of the Army ’s OJT program is the

~e~~s ~~~~ 
It contains what the Army expects each

soldier to know and do for  his MOS and skill level. Skill.
level 1 — 2 manuals  also discuss the MOS, its skill level ,
skill level testing, TEC availability, promctions , EP N S, and
how to bes t use the va rious sections of each volume.  The

bulk of the manual. is a ccllection ci ccmm cn tasks. Each
task is expiained in ter ms of:

1. The conditions under which the task was completed ,

2. The standards of performance required ,

3. The pe r fo rmance  measures that out l ine suggested steps
in performing the specific task.

These are followed by the applicable study references , which
include TEC’s and f ield manuals .
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The skill qualification test (SQT) is designed
to measure abilities to perfor m critical tasks at the
current and subsequent skill. level. It has three
component s :  per for m ance  cert if icat ion, ha n ds—on
deiuonstraticn , and written examination. The perictiance
cert i f icat icn component  is designed to allow the unit
commander  to certify that the individual is capable of
pe r fo rm ing  selected critical tasks which cannct be
app rop r i a t e ly  tested by the hands—on , cr wr i t ten  componen t s .
It consists of one to ten scoreacle tasks f r c m  the Scldier ’s

~~~~~~~~ tha t  must be observed by a supervisor cver a period
of time , or because cf the complexity of the task would be
unacceptable  to the hands—on portion . General ly,  a scldier
would be no ti f ied tha t he ~oul.d be observed while completing
a particular task, the supervisor subsequently observes and
answers  a series of questions about  the scidier ’s
per fo rmance , and determines whether  the performance was
acceptable. The written componen t consists of 30 tc 50
questions that are tax en directly from the ~~~die r~~ j ~j ~~1.
The gues ticns  are orien ted towards making the soldier work
th rough scme problem , using the same skills that  he wcu ld
use if required to do the task when no rma l ly  w o r k i n g .  The
hands—on componen t appropriately tests only the applicable

physical  skills. It will be developed tc equate  the dcers
and the test takers. An example of a hands—on component
w ould be the emp lacing,  arming , and f i r i n g  of a d l . aym cre
anti—perscnnel mine. Each task is conducted under the same
conditions specified by the ~oldie~~~ ~~~~~~~~~~~~~ The E~ T is
adminis te red  within 18 months  of a soldier ’s MOS assignment ,
and is mandatory  every other  year t h e r e a f t e r .  Scldiers
des i r ing tc improve  their sccres , or those wh c  nave
prev ious ly  failed, may or have to t ake  the ex am ir . a t i on
a n n u a l ly .
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3. ~~~~~~ ~~~~~~

a.  General

The Navy ’s enlisted advancement system is based
upon the provision of adequat e enlisted t ra ining.
In—service  t ra in ing ,  OJT , and se l f—study provide the balance
of t raining not provided by the fo rmal  technical scbocls.
The emphasis  on sel f—stud y is s igni f icant .  M any  Navy
train ing cour ses are m anda tory ,  which results in as much as
90 % of the Navy ’s enlistedmen being actively involved in
scac t y p e  of correspondence course [A i r  Force Human
Resources Latcratory Report  7 5—83 , p. 21].

b. Eackgrcund

The Navy ’s basic advancemen t  and t r a in ing
relationship has been satisfactorily integrated for some
time [EUPERSINST 1430.16]. A major change has been
implemented to standardize t ra ining in certain func t i ona l
areas , which  have amended the use of practical  factor
r equ i rement s  that  are used in determining e ligibility for
advancement . Eventually , this standardization will serve
the same purpose as the Army ’s Sol~j~~~’s ~~~~~~~~~~~~~~ 

and t~ e Air
Force ’s Sp eciali ty Training Standards. Each identifies, in
its own way, the training that is required in a service—wide

- ? manner.
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C. Naval Advancement System

The specific qualifications for advancement in

rate is detailed under  practical. fac tors  and kn cwl edg e
factors in the Ma~ u~~ ~~ alific~~~ Q~~ ~~~ ~~ n~~ w~ nt
(NAVPEESINST 18068). When used in conjunction with the

~~~~~~~~~~~ for Adv~jicement ~~ 4j (NAVTRAINST 10052), which

lists the mandatory training courses, a complete picture of
advancement requirements can be found by any sailor icr his

rank and skill. A Navy—wide advancement examinaticn is
giv en b i—annu al ly  for  pay grades E— ’4 to E—6 , and annua l ly
the rea f t e r .  To qual i fy  for  eligibility to take the
advancement examination , each sailor must:

1. Satisfactorily complete the appropr ia te  correspondence
course for  his/her ra t ing ;

2. Satisfactorily complete the “mi li t a ry  Technical
Correspcndence Ccurse,” or A school. icr considerat ion
for pro mct i cn to E—4 ;

3. Satisfactorily complete the appr cpr ia te  “Mi l i t ary
Leadership Exam ” for  Pet ty  Off icer ’s 3rd and 2nd class;

4 .  Complet e  the practical factors specified for his rating
and rank , and pass the performance tests when required
since nct al]. ratings/ranks require them;

5. ~e recommended by his ccmmanding officer.
- 

- 

The advancement  examinat ion is not limited to the material
covered by the  mandatory  correspondence courses.  Re fe rences
f o r  tue sccpe of each examination are provided by the ~~~~~~~~~~~~

~~~ j~~~~~ ement by topic , ra nk , and
ra t ing .  Each examina t ion  is validated prict to publication

• to maintain technical currency within a six mcnth tolerance. —

If the examination is passed , the resultant score beccme s a
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weighted factor in a final. “multiple”; a composite score is

used tc rank all gualifying ealistedmen by rate
pr omotions are  awarded to those whose f inal  mult iple  is
above a cut—off score that is determined by appropriate
s t a f f  fun ct i cn  of the Chief of Naval Operat ions.

d. Personnel qualification Standard

The personnel qualif icat ion system was ini t ial ly
implemented in aviat ion specialities and is being appl ied  to
cther specialities within the Navy as the mater ial  is
developed at the Personnel Qualification Standard (PQS)

Development Center in San Diego, California. It is used in
addition tc the mandatory correspondence courses for career

and rate knowledge , since it deals with the tbecry,
knowledge , and  skills required to operate a specific piece
of equipment or system. Each PQS is developed for  a
specific aircraft or ship, and is unique in this regar d
(NAVTRAINST 43100—lA) . Tests and observaticns are used to
eva lua te  whether Perscnnel Advancement Requirements (PAR)

have been completed .  These are specified in a PQS program
and will eventua l ly  replace the  analogous practical factor
r e qu i r e m e nt s .

Each P Q S system is a collection of billet
specific booklets and qual if icat ion cards icr a pa r t i cu la r
aircraft  model .  Each speciality would have a booklet that

- 

- : 
serves as a detailed qualif ication guide. Ccnceptu al ly ,  it

is the guidance that an experienced , highly qualified
superv isc r  wculd give a t ra inee if he had unl imi ted t i m e  to
persona l ly  cutlin e every facet  of a part icular  job  for  the
trainee. In a standardized sequence, questions are asked

- 
- which  pr cgr ess ively  develop knowledge , under s t and ing ,  and

ability. Each PQS prcgra m is divided in to  s tandard ized
sections that develops the topic logically.
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1. A preface is used only when revisions have been made to
a previous edition and require identification .

2. An intrcduction explains the PQS program , its use, and

the booklet’s foruate.

3. A glossary of terms clarifies any guestionnable

technical term.

4. The theory section covers the appropriate tasic

knowledge , and includes a deve lop m ent  of sa fe ty
pr ecaut icn ’s theory .

5. The systems section breaks the specific a i r c r a f t  into
its systems and component parts, then identifies those
that are relevant to a particular special i ty.  Each

system provides references for that system , requires an
ability to sketch the system , prepa re s  re la t ionships
betw€en components , and asks how they cperate tcgether.
Operating limits, and relationships tc other systems

are also co vered.

6. A hatch Stations section identifies the specific tasks

that are required to perform a particular functicn.
There are two types of Watch Station, operatcr and
maintenance technician;  each is organized accordingly .

A qua l i f ica t ion  card is provided each t ra inee  and it is
general ly  main ta ined  in the work center .  It is usE d to
track the completion of PQS i tems as p e r f o r m a n c e  is
demons t ra ted  and signed o f f .  When an individual  is
t rans fe r red , he has a cur ren t  ass essment ci the ex ten t  of
his t r a in ing ,  as dces the new supervisor to whom he was
t ransfer red .  Upon arr ival  in his new work cen ter , the
degree of his prof ic iency can be ver i f i ed  by ask ing
ques t ions  cr supervis ing work that is appropriate to his
level of t ra in ing .  Thcse who ha ve had s ign i f ican t  absences
f r o m  the i r  spe ciality or a i rcraf t  are p r o v i d e d  a
standardized , Navy—wide means of structured training.
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It is interest ing tc note that  PQS has a l ready  teen
developed fo r  the fol lowing:  A— 6/A/ B/C/ E , F—4 , F— 14 , CB— 4 6 ,
and CH—53 ~CNETNOTE 3500)

E. DISCUSSION OF ALTERNATIVES

While there are specific, detailed differences bEtween

the actual. imp lementation of the ind iv idua l  t r a i n i n g
programs  of the oiaj cr services, each appears to have
independently developed element s that are similar in purpose

to elements  cf the cther services ’ t ra ining progra m s.  Each
service has recently undergone a major review and subsequent
r evis ion  of its individual training program that has
resul ted  in these simila rities. S ubsequent  to the Eoa r d  of
Dynamic  Training,  the Ar my has jcined the cther  two services
in the development of a fully integrated individual training

progra m that  ties weasureable individual  çr ofic ier cy  and
general special ty knowled ge to enlisted a d v a n c e m e n t .
Additional ly ,  it provides organizat ional  cc ium an d er s  w i th
service— w ide task , kn cwledge , and per formance  s tandards  for
each special ty ,  and the means to educate the i r  subo rd ina t e s
in - these standards . Thus , each service has develcped a
specialty gualificat icn progra m that  focuses on career
growth , and is based on adva ncement mot ivated s e l f — s t u d y ,
and supervised OJT. There are four  basic s imi la r i t i es .

1. A s t ructured means of providing each enl is tedman wi th
the tasks, knowledge , and performance standards that
are expected se rv ice—wide  icr eaca rank and specialty.

2. Heavy dependence cn technically specific cor:espondence

courses that provide jo b—knowledge t r a in ing ,  and are
integrated with kncwledge testing , specialty standards ,
supervised OJT, proficiency testing, and advancement.
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3. Aids tc standardized superv isor—planned CJT.

4. Examinat ions  that  measure  general , specialty,  and

specific job knowledge , leadership/managerial skills,
and job proficiency in a variety of ways to gain a more
complete picture ci an individual ’s ability which is
otherwise biased when evaluations are solely wr i t t en
examinat ions .

These prcgra in s are similar to the general.  t r a in ing  model  in
that they have the ability tc cope with necessary change and
provide commander s on all levels with t ra in ing  p e r fc r m a n c e
feedback. They also provide the individual enlistedman with
performance feedback , so that he knows exactly where he
stands relative to his contempories and the expectations of
his service. This is a means that is much more objective
than the Marine Corps’ subjective assignment c± a
prof ic iency mark ,~ somewhere  between one and f ive , by an
enli st eda a n ’.s superviscr  on a b i—an nu a l  basis.

An additional. a l ternat ive was ident i f ied  d u r i n g  the
validaticn of the survey ’s guest ionnaire.  One Marine
aviator with previous maintenance experience and one ci the
Staff NCC’s that had been interviewed on the  t e l ephcne
independently suggested that standardized technical training
lesson guides , tha t  were prepared external  tc the squadron
for  a i r c r a f t  and specialty, be considered as an i m p r o v e m e n t
to the existing system. Reference  was made to the de ta i led
systems and t roub le—shcot ing lesson guides that were  use d by
the Bell Helicopter technical representatives on contract to
the Marine Corps for their technical training lectures on
the AH—lJ helicopter . It was indicated that they were far
super ior  tc any work center effort, generall y including
cclor t ransp arancies  of sys tems , t roub le—shoo t ing  f low
charts , and detailed system expla nations. A quest icn was
posed about the possibility of having the ccntrac tor  prc v ide
these lesson guides as he doe s N ATO P S Manual s and other
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technical  publications. Subsequent ly ,  any a i rcraf t
mcdifj catj on/revision woul d be reflected in a revised lesson
guide w h e n  appropr ia te . A small nucleous of s tandard ized ,
well prEpared , technically proficient guides would be
main t a ined  by each maintenance depar tment  fo r  work center
technical t ra ining.  This idea was later included as an
alternative to the current approach to technical training

F lesson guides , in question number  45 of the  quest ionnaire .

The final question of the  survey asked each r e s p c n d € n t
t o choose from a list of potential a l ternat ives  these that
each would like to see used to improve  the qua l i ty  of
ind iv idua l  maintenance training. Due to the initial.

positive response for the al ternatives dur ing the pilot
testing, each respondent in the sample was asked to rank the

al ternat ives  in order of preference subsequent tc an

explana t ion  of each a l ternat ive  by the  i n t e r v i e w e r .
Examples  ci the personnel qual i f ica t ion s t anda rd  (P C S) and
the ~~~~~ ~~~~~~~~~~~~ were shown to each respcndent pricr to

their selections. Once the ~g~~ier’s ~~~~~ was compared to

th e PQS b ockle t , 84% ci the  respondents  f elt  that t h e y  were
toc siiniiar , but indicated that they p r e f e r r e d the alrea dy
developed , aircraft specific PQS system. The ~~~~~~~~~~~~~

z~anuai was droppe d icr ~the computat ion of the Kendall
coefficient of concordance because of respcnden-t preference

fo r  the E~ S system . Due to the voluminosity ci the response

to this question and the value of the rank sums in crdering

-~~ 
r a n k e d  i t ems , Table XI V provides  the rank suns and the
implied re la t ive  rank  by respondent  and a l te rna t ive .
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*B E SPO N D E NT * ******* I ND IV ID U AL TRAINING A LT EBNA TI VE S ******

STANDA R D TAP E S PERSONN E L TECHNICAL
LESSON AND QUAL EX TE N P~ CG~ AN
GU IDES FIL M S STANDA RD CR5 TEXTS

Co m manding
Officer:
Bank Sum 17.0 28.5 24.0 38.5 42.0

Rel Ea nk 1 3 2 4 5
M aintenance

Officer:
Rank Sum 19.5 30.0 18.5 36.5 45.5

Rel Eank 2 3 1 4 5

Su pervis cr
Rank Sum 46.5 97.0 65.5 99.0 1~ 8.0
Eel Rank 1 3 2 4 5

Sgt to Pfc :
Rank Sum 94.5 115.0 66.5 123.5 1E1 .5

Sei R ank 2 3 1 14 5

Agg r egate :
Rank Sum 177.5 270.5 174.5 305.5 L4C7.0

Rel Bank 2 3 1 14 5

Table — XIV RESPONDENT RANKING OF ALTERNATIVE TPAINING

MEANS THAT IS SASED ON ALTERNAT IVE BANK S U M S

Due to the sample size differences icr each type of

respondent , the rank sums vary in magnitude letween t y p e  of
r e .spondent , but  still show r elative order wi th in  the t y p e  of
:espond ent .  The only variation in alternative order between

y,- of ~espondents was betwee n first and second choice.

~oa•. nd .ng o f f icers  anti super visors selected s tandard ized

~~mn ~~~~~~ over the perscnnel qualification syste~ , and
.2  ..‘~~ ta ,~es and films , technical. extension cctrses,

- • :e a P e l  ~~Lt S .  M a i n t e n a n c e  o f f i ce r s  and enlisted~en,
- - ~~~~~~~~ C~ OCI  t h e  personne l ,  qua l i f i ca t ion

~~~~~~~~~~ le*son ;u:3es , and followed w i t h



tapes and f i lms , extension courses , and pr cgra mined texts .

~nen the chcices were ranked by the aggregate rank suns for
each choice , the PQS system was slightly ahead of
s tandardized lesson guides;  both demonst ra ted  ve ry  st rcng
preferences . This is consistent with responses to the cpen

quest ions  tha t  deal with problems with OJT , technical
training, and MOS qualification. When the coefficients of
cencordance for each group were compared , the sup€rviscrs
had the str cngest agreement , W= .6111 , and commanding  o f f ice rs
had the lcwest  agreement , W= .4211 . The aggregate coefficient

of concordance was W= .-L4 8 which was significant at the .01

level. If a coefficient  of concordance was  compu ted f rom
t h e  re la t ive  rankings  provided by each t y p e  cf r e sp cnd€ n t ,
the coe f f i ce in t  jumps  to W= .95 , at a significance level  of
.01. This indicates that while there is general agreement

between the respcndents as individuals , there is a much
stronger agreement  betwee n types of respon d en ts, who tended

to rank the choices s imi la r ly .

$
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VI. CONCLUSIONS

The Marine Corps has perpetually fcstered an image that

is characterized by its readiness to respond on short rctice

to any assignment. The ultimate test of this readiness is
the Marine Corps ’ ability to accomplish this assignment in
com bat. To cc prepared to meet this challenge, the L~arin e
Corps m ust maintain a training program to provide the

re q u isite skills, techniques , and experience levels for  a
v ar iety of specialties. Because of this emphasis , much
at-centicn is directed towards ta ctical operat ions and the
requisi te  unit t rain ing, and little atten tion is direc ted
towards technical kncwledge and individual specialty

training. This impression is confirmed by a systems

analysis ci CJT programs that was conducted in 1975 by

Stephenson an d Bu rk e tt of the Air Porce Human Re scurces
L abcra tory  and a recent  art icle in the September , 1977 issue
of the Marine Cor~~ Ga zette , entitled , I*A Need to Eva lua te
Ccmbat Readiness,” by R.L. Carter. The development and
eventual implemen tation of the Marine Corps Ccwbat Readiness

Ev a luat ion System (M CCRE S) to measure battalion , squa d ron ,
an~ battalion landing team (ELT) per fo rmance  levels s u p p o r t s
the emphasis placed on unit training and readiness. Until.

the Board for Dynamic Training, the A r m y  also focuse d on
uni t  t r a in ing ,  bu t  it has sub sequ enta l ly  deve loped  an

-
. intensive individual training progra m that not only supports

the needs of organizational commanders by providing r.€eded

cccupaticnal training, but has developed the best , mos t
complete  means of eva lua t ing  individual  p e r f o r m a n c e , and

~
.n tegr a t ing  it wi th  personal advancemen t .  Th e support  for  a
similar evaluat ion pro gram in the M ar ine  Corps was
demonstrated when 90% cf the Sergeants and below , and 78~ of
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all respondents indicated that MOS/Proficiency testing vculd
he benefical to the marine Corps.

Eff orts like: MCCRES , tactical exercises , read iness
repor t ing ,  and maintenance ~ocmentation all focus on
prov id ing  feedback abo ut un i t  readiness. The pressures on
unit  pe r f c rm an ce  measures  have c reated doubt  in some circles
about the vaAidity of current unit readiness reportinc and
maintenance documentation that provides the data for
aircraf t  readiness report ing.  The acknowledgement  by work
center supervisors  of falsely documented individual  t r a in ing
records bears a strong similarity to the  acticn of Air  Pcrce
superviscrs  prior to the development of the Cual—czianne]. OJT
program , and is - a prime example  of the misrepresentat ion
that  in fa ct extends deeper than indiv idual  t r a i n i n g
records . Just as evaluation is so important to the unit
trai ning models , it is just as important  to the indiv idual
t ra inin g model. A muc h f i ne r  picture of a unit  can be
developed from an individual evaluation of kncwledge and joo
prof ic iency by sources external  to the squadron , whi ch when
combined wi th  measures  of unit per formance  gives an accurate
repr esentat icn of the u n i t ’ s s t rengths  and weaknesses .
Experience has shown that  during sguadrcn  dep l cynent s ,
par t i c ipa t ion  in tactical exercises, and c th er  operat icnal
commi tmen t s , squadrons  tend to rely on a select f E w  who
u l t ima t e ly  are overtaxed ; their e f fc r t s  are not
re presentative of the unit’s long term capabilities, but an
ability to be a short term statistical success. Other  than
an emphasis  on general mil i tary skills , such as: r i f l e
qualification , physical fitness tests, and general military

• subjects (interior guard , military law , individual tactical

• measures , and  first aid/ field san i ta t icn , e tc . )  no a t t e n t i o n
is directed towards  the most consuming ,  most r e l e v a n t
portion ci an enlistedman ’.s career in an av ia t ion
specialty — technical proficiency. The Marine Corps ’

i nd iv idua l  t r a in ing  model pays little or no attenticn to
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individual aviation maintenance training, specialty

knowledge , or demonstrated proficiency . It has not
in tegra ted  personal advancement  with measureab le  job
proficiency, but has relied upon a supervisor’s subjective,
t i—annua l , eval uation , where  six months  of “impression ” are
ccmpressed into a single proficiency m ark , f rom one to f ive.

The Marine Corps still operates as an early t w e n t i e t h
century  cwn er— ma n ager , re lying on ~e l f—mct iva t i cn  and
unstructured learning of technical skills beyond that

provided by A and B school . The t raining guidance and
p er fo rmance  objectives are well, def ined  by M CC 1510.2H , yet ,
when each element of the Marine Corps’ individual training

mcdel or an aviation maintenance env i ronmen t  is inspected ,
it becomes apparent that the current model leaves much tc be

desired.  Ccmm an de r s  are told -that they will t ra in  thei;
subordinates  in mi ssion essential skills, but are given no
assistance in this local. education process. They and their
supervisors feel constrained by time and re scurces to “ get
their aircraft up,” and tend to shun formal technical.

t ra ining and apply OJT in a haphazar d manne r , as ma in t enance
discrepancies present themselves.  Th cse sampled  did
consider training a factor of a ircraft  readiness , but w culd
push it aside for immediate attempts at making aircraft

flyable. If commander s were held accountable for the

responsib i l i ty  of individual  training for their  enl is tedmen
and liven tne means with which to ccnduct legitimate
t r a in ing ,  much of the disc o ntent and waste t h a t  was
ident i f ied  by this survey would  be cor rwted .  The back b one
of each service e f fc r t  to provide some fc r m of p lanned ,
coordina ted , and cont inuous t raining was a perscnnel
qua l ificat . icn program.  Job standards, task specifications,
specialty knowledge , and expected levels of performance were
detailed in a service—wide publication and distributed to

• every enlistedman. As the basis for i nd iv idua l  t r a i n in g ,  it
can be easily augmented with technical extension ccurses
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that  are e i ther  required or vo lun ta ry ,  superv isor—planned
CJT , or classroom instruct ion.  It cur rent ly  takes  three
months tc one year after an MOS is assigned for a Marine to
be considered qualified to work on an a i rc raf t  unsuperv i sed ,
on tasks that are commensurate with his rank and specialty.

Can this second apprenticeship of a “ qua l i f ied”  Mar ine  be
shortened by a more standardized, clearly defined personnel
gualificaticn program? Of all the alternatives presented to

the respondents , the concept of a structured specialty
advancement  system was the wcst popular.

Marines enjoy CJT because it provides the m the only real.
t raining t h a t  they will receive on their  aircraft, even if
it is uns t ruc tu r ed , unorganized , unstandardized and random.
The technical training program is sorely abused , c u r r e n tly
ine f f ec t i ve , and wasteful  of maintenance  resources.
Technical  t ra in ing is not held r e g u l a r l y ;  much ci the
training tha t  is held is boring and demot iva t ing ;  and the
false documentat ion of individ ual t ra in ing  records consumes
a needless amoun t of man—hours . A mor e flexible program is

required. One that  prcvides a quali ty presentat ion to those
that need it , and one that can meet the nee ds of a range of
experience levels within a wcrk center. So much emphas is  is
placed on the  imme diate , tha t  supervisors sccn lose s ight  of
the f u t u r e  ccsts of any  fo rm of technical t r a in ing  fo regone .

4 retailed lesson guides that are s tandard ized  by M OS and
a i rcraf t  can be professionally prepared external  tc the
squadron .  This will improve the qual i ty of those lectures
tha t  are necessary.  The planned use of qua l i f ied , h igh ly
knouledgeaa le  instructors o f fe r s  a f i n e  source  of

• information , if training can be scheduled and held. Those
• who se level  of experience and knowledge exceeds the

capabilities of technical t ra in ing  lectures could be
provided the time to ucrk on career , or specialty enhanc ing
extension ccurses that will prepare them for advancement.

Ii technica l t r a in ing  in the  broadest sense was made more
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— effective , and tied in with personal advancement  th rcugh
some combinat ion of kncwledge and prof iciency test ing,  there
would be no need for  the current  f ixed requ i rement  ci two
hours of technical t ra in ing a week. If nc th ing  else , the

absence of the fixed requirement would free the man— licurs

cur ren t ly  devoted to false documentat ion of individual
training records.

The Marine Corps holds a very weak seccnd place tc tne
other services with its current  approach to indiv idual .
aviat ion maintenance t ra ining.  This su rvey  was constrained
by time to a sample of 89 respondents f r om ten random ly
selected sgua dron s from either the 2nd or the 3rd M arine
Ai rc ra f t  d in g ,  the ir.vestigatcr would have liked tc have
prov ided m ore  detailed in fo rma t ion  about other service
approaches  to individual  training tc icre respondents to
better understand Marine avia t ion—wide  feelings about
existing alternatives to the current envircnwent that they
are expec ted to operate within.

Because of the existing state of T~ E ma n age m e n t of

u n qu a l i f i e d  Mari ,nes , technical  t r a i n i n g  abu ses , an
un st ruc tu red  and uns tandardized OJT program , and recent
development s in individual training prcgrams of the other
services , it is recommended that a serious review of
ind iv idu a l  t ra in ing  ~e conducted by the  M a r i n e  Corp s , and
that modifications to positive programs of the cther
services he considered as possible im p r c v € m e n t s  tc the
current Marine Corps individual training prcgram .
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APPENDIX A

SURVE T QU ESTIONNAI R E

2 nd M L W 3r dMA W N ELO F I X I E  ~LNG

Source :
CO ANC W/C Supv Sgt Cpl L/ Cp l Pic

1. How long have you been in this s q u a d r on ?

2. Have you a lways  wcrked w i th  this a/c?
How recent was the change?

3. List the fac to rs  ( f :cm  the mos t  s . g ni f i c a n t  tc the
least) that most influences your a/c availabiiity .

4. would you estimate the op.ratio ial load of your

squadron as being:
a. Heavy — above utilization

b. Me d iua  — ab out  ut il~~zat ion
c. Light — below utilization

5. Your average moatnly flight aours tc: t~ e past six
m o n t h s  were:  H OU R S.

6. Your average monthly availability rct the past s~ x

months  was: 1.

• 7. (0 and S) How do you measure the quality cf tne

Main tenance  Dept / work  center ’s p r o d u c t i v i t y ?

8. (0 and 5) Do you have a n y  problems w i t h  the a s s ignmen t
of non—T / C maintenance MOS ’ s to y o u r  work  cen ter s
(People  wi th  no background in your  a/c)~
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9. Would ycu say that:
a. Maintenance dominates Operations,

b. Operations dominates Maintenance,

c. There is a balance between the two.

10. (0 and S) How often does your Maintenance Dept/work

center really perform technical training?

a. Less tha n monthly to once a month

b. Twice monthly
c. Three time s monthly
d. Weekly or more often

11. (EnI) Hcw otten do you really attend technical

training?
a. Less t han monthly to onc e a •onth

b. Twi c e  a o n t h i y
c. T h r ee time s •onthly
1. ieekly or more often

1~ . Is the current tecanica l traini ng p rog ram eff ective?

13 . (5 anJ E) Does the technica l train ing pr cgram in this

squ adrcn ne~~ y cu or yo ur sub ordinates do thei r vcrk

any te tt er ?

14 . afl a t dc you iti c stou t the ;ur rent t echnica l  t r a i n i n g
p r o g r a a ~

15. wh at don ’t you like about the c u rr e n t  t echnical
training program?

16. Rate on a scale of 5 to 1 (5 neing the highest) the
o 

- 

value of the techn ical training pr ogram in this

squa dron to you.

17. Estimate , on a percentage scale , the productivity of

the personnel that are assigned to y c u r  squadrcn /w ork
center upon completi on of their ca tegory  A training

under  a T~ U/TMZ %.
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18. (S and E) If you qualified under a TMU/IME, how much of
the practical training did you really ccmplete?
How much of it was just signed off L

19. (S and I) Does -the T M U / T M E really q u a l i f y  you fo r  your
MOS ?

20. (5 and K) From the time that a person is assigned to
your work  center from a TIl E , how long dces it take  him
to be able to handle the tasks specified for  his MO S
and rank , without requir ing direct supervisicn by

a n c t h e r?

2 1. (S and K ) Abo ut h cw long does it take a Marine to
qu a l i f y  as a CDI , once an MOS has been assigned?

22. (S and K) If you can , rate the qual i ty  Cf the -

progra m in its support  of your MOS , on a scale f rom 5
t o 1.

~3. (5) A re  you g iven  what  you feel is needed to prcp er ly
manage the individua l productivity of ycur people ?

24. (Eni) Is your supervisor sole tc follow your
per fo rmance , and easily iden t i fy  your  abi l i ty  tc dc a
task withcut supervision?

25. (S) How much -time can you afford to spend on training
management?
Is it ec cugh?

26. (S) to you have enough time to eva lua te  vh € t ~ er an
individual is proficient and able to do a task
properly?

27. (Enl) How much time , per month , does ycur supervisor

spend on t raining m a n a g e m e n t  ( a s s ign ing  tcpics ,
r e v i e w i n g  outlines, scheduling c ther  speakers , and
record keeping) ?

:~ 
- 
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28. (Enl) Does he have enough  t ine to evaluate whether you
are able to do a task by yourse lf ?

29. Est imate , on a scale of 5 to 1, the formality of your
squadron ’s OJT program (5 again represents the most

formal )

( formali ty :  TINI def ined  p rogra m , qual i f icat ion
checklist , the degree of detail , as compared to wcrd of
mou th / in  the head organization) 

-

30. Rate on a scale of 5 to 1 the qual i ty  of your
Maintenance Dept/W/C managemen t of individual

develcpwent (5 represents the best possible).

31. What Ic you like about the O.JT prcgrarn?

32. (S and K) What is your m ajcr  complaint about the  OJT
that ycu or your subordinates have received during a

Marine Corps ’ career ?

33. Could the •OJT currently received in this squadrcn be
im p r c v e d ?

34. How do individuals know what they have to do in order
to be qualified for their job and to prepare for jobs
of m cr e responsibility?

35. How do individuals know what they have to achieve or

accomplish be fo re  they are recommended fcr  p ron c t i cn?

36. (S and K) Which of the fol lowing has best helped you ,
or would help you to qualify as a collateral  duty
inspectcr  (CDI) :
a. Supervised OJ-I
b. Technical t raining lectures
c. Individual study

37. (S and K) Are you sat isf ied wi th  the q ua l i t y  of
t r a i n i n g  that you have received dur ing  your  career?
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38. Are the  MILl S and other maintenance publ icat ions hard
to understand and apply?

39. Do you think that MOS testing to qualify a Marine for

advance m ent  would  be beneficial  to the Marine Corps?

40. (S and K) Have you a t tended a formal school for your

P105?
Did the schoo l help you in your work?

41. Which would you p re fere  to use tc increas€ the
indiv idual  product iv i ty  of your subordinates?
a. ~crmal schooling
b. Sçuadron training

c. Individual training (extension courses) -

42. (S and K) Wha t training has been most beneficial to

you?
a. Fcrmal school

b. CJT
c. Technical training
d. Individual study

43. (0 and 5) How could the Marine Corp s  improve  your
abili ty as a manager of people to increase sq t a d r o n
technical proficiency?

4 44 •  Would you say tha t the quality cf training aids
avai lable  to your  squadron for m a i n t e n a n c e  t r a in ir g  of

-

- 
any k ind  was:
a. Non—existent
b. ~cor

C. Eearable

d. Gcod
• e. Eest possible

_______ _~~_
—
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45. Of th e fol lowing,  which would you like tc ese to
imprcve  the qual i ty of your  maintenance t raining: (Rate
all choices in the order of your preference)

a. Standardiz ed lesson guides , prepared external tc the
squadron
b. Tapes and films on specific technical subjects

c. A detailed MOS qualif icat ion program , similar to the
Navy ’s PQS
d. A task description manual , similar to the Army ’s

— - Soldier ’s Manual
e. Technical extension courses
f .  Prog r amm ed texts on a ircraft  specific areas
g. Cther, please specify

0~ FICER S:
a. Pricr enlisted service:
b. Total service:

c. Approximate time in mainte nance nillets:
e. Ever been: Cps 0, or API C?

S UPER VIS C ES :

a. MOS:

b. Has all service bEen in this MOS?

ENL IS TED M EN ,Sgt to Pfc:
a. P105:

b. Total service:

C. N u m b e r  of mer i to r icus  p romct ions  received:
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