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SUMMARY

Prob 1 (‘UI

The Personnel Readiness Training Program is concerned with the feasibility
of using a diagnostic testing/shipboard training system to Improve the readiness
levels of Fleet personnel. In such a system, performance—oriented tests are
used to diagnose deficiencies in job performance and shipboard self—instructional
materials are individually prescribed to correct deficiencies revealed by the
diagnostic tests. To obtain information on how and where this type of system
might work, testing and training programs were developed for three applications :
(1) the submarine Sonar Technician (ST) operating the AN/BQR—20A, (2) the
submarine Missile Technician (NT) maintaining the Missile Test and Readiness
Equipment (MTRE Mk 7 Mod 2 ) ,  and (3) the Boiler Technician (BT) operating and
maintaining the 1200 PSI Steam Propulsion Plant .

Purpose

The purpose of the effort described in this report was to determine whether
the testing and training programs developed for the MT application were instru-
mental In improving maintenance performance.

Approach

Missile Technicians from 12 Fleet Ballistic Missile (FBM) submarines were given
diagnostic pretests and then retested approximately 5 months later. The tests
covered MTRE troubleshooting, Standard Maintenance Procedures, and the operation
of test equipments used in MTRE maintenance. Three experimental groups, each
consisting of the MTs from four submarines, were used in the evaluation: a

Control Group, a Diagnostic Feedback Group, and a Diagnostic Feedback + Training
Group. Following the pretests, members of the Control Group were given feed-
back on their performance in terms of an overall percentage score. Members of
the Feedback Group were provided with a list of their individual areas of weak-
ness. Members of the Diagnostic Feedback + Training Group were provided with
the same type of information as the Feedback Group, but they were also assigned
specific remedial training materials that covered their individual weaknesses.

Finding~

Diagnostic testing was successful in detecting deficiencies of Fleet
personnel on tasks related to the maintenance of MTRE. Those MTs who had
completed the ~FRE Maintenance Course and/or appropriate test equipment course• had fewer deficiencies. Neither feedback In the form of specific performance
deficiences nor feedback plus specifically assigned remedial training improved
job performance. Apparently , one of the reasons the MTs showed deficiencies
is that they do not get to practice maintenance skills because MTRE is exception-
ally reliable. The reliability of lITRE may also be one of the reasons that the
feedback and/or remedial training were not perceived as essential to the job.
The following additional factors may have further contributed to the nonuse of
the feedback and/or remedial training:

1. On a given patrol, only one MT has responsibility for lITRE and this assign-
ment usually occurs only once during his tour on an FBN submarine.
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2. The training packages for most MTs were relatively large and the in d i v i d ua l
lessons were relatively long.

Conclusions

There are serious deficiencies in tasks related to the maintenance of MTRE,
hut an MT will not be sufficiently motivated to study remedial training materials
unless he is about to be given responsibility for MTRE. Appropriate formal
courses and remedial training, If needed, should remedy the deficiencies.

Recommendations

To improve the proficiency level of the MT designated to have responsibility
f or operating and maintaining lITRE, it is recommended tha t :

1. If the designated MT has not already attended the MTRE maintenance and
test equipment courses, he should attend these courses during the off—crew period
immediately preceding the patrol on which he will assume MTRE responsibility.

2. If the designated MT has attended the lITRE maintenance and test equipment
courses, he should be given the MTRE diagnostic test at the beginning of the
off—crew period immediately preceding the patrol on which he will assume lITRE
responsibility . Re should then be assigned the appropriate remedial training
packages and be retested at the completion of training .

viii
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INTRODUCTION

Problem

The Personne l Readiness Training Program is concerned with the feasibility
of using a diagnostic testing/shipboard training system to improve time read i-
ness levels of Fleet personnel. In such a system , performance—oriented tests
are used to diagnose deficiencies in job perf ormance and sh ipboard self—instruc-
tional materIals are individually prescribed to correct deficiencies revealed
by the diagnostic tests.

Background

The degree to which c r i t i ca l  job skills can be improved th roug h a sys tem of
d iagnos t ic  tes t ing  and shipboard t r a in ing  may depend on the rating and/or the
type of task involved . Therefore, to obtain information on how and where t h e
system might work, test ing and training programs were developed for three app lica-
tions. The ratings and related equipments selected for the program evaluation
were: (1) the submarine Sonar Technician (ST) operating the AN/BQR—20A , (2 )
the submarine Missile Technician (NT) maintaining the Missile Test and Readiness
Equipment (MTRE Mk 7 Mod 2), and (3) the Boiler Technician (BT) operating and
maintaining the 1200 PSI Steam Propulsion Plant. These ratings and equi pments
were chosen because they were critical to the missions of their ships and they
conta ined a sufficient variety of operator and maintenance tasks to permit the
r e s u l t s  to be general ized to other areas. Addi t iona l ly ,  there  were im i d i c a t i ej i s
tha t performance deficiencies might be present in these areas.

The first report in this series (Laabs, Main , Abr ams , & Steirm emann, Note 1)
descr ibed the general approach and how it was being app lied in the three areas.
The second report (Winchell, Panell , & Pickering, 1976) described the Personnel
Readiness Training Program for the ST. A subsequent report will describe the
program for the BT; a final report will summarize findings and conclusions across
all  three applications .

~~~pose and Scope

lITRE is used onboard Fleet Ballistic Missile (FBM) submarines to pe rfor :
functional tests on POSEIDON missiles and to verify their operationa l readiness
for launch. This piece of equipmen t requires a single operator who , in practice ,
Is the equipment ’s sole maintainer . The responsibility for the maintenan ce of
lITRE, wh ic h is assigned to a designated MT for each patrol , carries along with
it a unique problem because of the equipment ’s exceptional reliability. Since
M I R E  opera tes  w i thou t  f a i lu re  for extended periods of t ime , MTs have l i t t l e
opport unity to practice maintenance skills. Consequently , their MTRE main teu mi c..
proficiency can be expected to decline .

The purpose of the presen t  e f f o r t  was to de termine  w h e t h e r  the test . ing and
t r a i n i n g  programs developed fo r  the MT were in s t rumenta l  in improvin g performance
on tasks related to the maintenance of MTRE Mk 7 Mod 2.

Net a ll of the knowled ges and skills required to maintain MTRE could b . tested
within acceptable time limits. Therefore , a selection from critical tasks ~~m s
mad e , and t h e  scope of the  program was l i m i t e d  to a r e a s o n ab l e  numb er  of pro~~Ici~s
r e l a t e d  t o  lITRE t r o u b l e s h o o t i n g ,  S tandard  M a i n t e n a n c e  P rocedure s , and t h e  oper ~ t ion
of t e 4 t  e q u i p m e n t  used In  MTRE ma in t enance .  T e s t i n g  was accomp l i s he d  i i i  ~r —



based training facilities with the actual equipment during FBM submarine off—eros
periods . A ll >11 ’ s are currently tested by the FBi’! Personnel and Training Eval uation
Program (PTEP )  with paper—and—pencil tests during each off—crew period. ‘11w
performance testing of the present programn was integrated wi tim this existing
e v a l u a t i o n  system . 

-~~~--.~~~~~•



METHOD

The diagnostic tests and training materials were developed under contract
by Data Design Laboratories, ~ucamonga, California. The contract effort consisted
of the following fcur phases:

• Phase I. Survey of knowledges and skills required by the MT who maintains
MTRE, and selection of critical tasks to be covered by a performance—oriented
diagnostic test.

• Phase II. Development of a performance—oriented diagnostic test to provide
information on distinc t and separate areas of potential deficiency.

• Phase III. Review of recent developments in education and training, and
the identification of instructional formats suitable for shipboard training .

• Phase IV. Development of shipboard—training packages that correspond
to the areas of potential deficiency.

Task Selection

Personnel Performance Profiles (PPPs), which are contained In Navy Ordinance
documents, were used as a guide for task selection. These profiles are tables
that list the knowledges and skills required to operate and maintain a subsystem
or piece of equipment of the FEM Weapon System. In effect, each table is a very
general task analysis. The table that contains the PPPs related to MTRE inainte—
nance (Note 2, Table 310) is quite extensive, and time constraints made it impossible
to test all items with hands—on performance tests. Therefore, Trouble and Failure
Reports were examined to find areas suitable for the development of hands—on
performance tests. From an analysis of equipment failures, nine critical ma l-
functions were identified. Maintenance procedures were selected that would either
lead to the discovery of the malfunctions or be used in the correction of the
malfunctions. The maintenance skill and knowledge PPP items that are required
to complete these procedures were then listed and used in constructing a perfor-
mance test. Since a performance test covering all nine malfunctions would require
approximately 10 hours, only three malfunctions were used as the basis for develop-
ing a l’i—hour preven tive maintenance test. Two of the remaining malfunctions
were used as the basis for developing a 1½—hour hands—on troubleshooting test.
One of these two malfunctions and the four remaining ones were used as the basis
for developing five written troubleshooting problems. The time needed to complete
these problems ranged from about 20 to 90 minutes.

To minimize the demand on MTRE equipment , test  equi pmen t performance testing
was divorced from the MTRE test situation. Instead , separate problems using
electronic signals from a specially designed Test—Signal Generator were devised
for the three pieces of test equipment. The technical manuals for the test equi p—
ment were used as the basis for developing a 1—hour Test Equipment Test. The
separation of test equipment use from other aspects of lITRE maintenance performance

‘Requests for Information concerning the informal reports for Phase I and
III and the end—products for Phase II and IV of the Data Design Laboratory contr act
should he addressed to the senior author of the present report.
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resu I ted l i i  a t e s t eqti Ipmen t test Log—an d—t rain lug program thom I could la u sed
wI tim other technical rat tugs . In addi I ion , by separat ing t s t  equi pment pe ri or—
mmmcc f rom MTRE maintenance tasks , potential confounding of the M IRE test si t e i : e —

t ion  due to the i nab i l i t y  of l I’I’s to operate  the  t e s t  equ ipm ent  was e l i n i  n a t  ed .

Diagnos t ic  Tests

M’rRE Preventive Main tenance  Test

This test consisted of three problems . The observer ’s cliecksheet for
each problem listed observable performance steps that rep licated steps in a
Standard  Maintenance  Procedure or a s tep—b y — s t e p  p rocedura l  ~~u i d e  in  a maintenanc e
manual. The first problem involved a tape fault and required the comp letion of
27 p e r f o r m a n c e  steps invo lv ing  t ape  sp licing and canister reloading . The second
problem required the MT to complete 19 performance steps of the Digital Multime ter
E l e c t r ica l  A d j u s t m e n t  Check .  The third problem involved a potentiometer which
was o u t — o f — t o l e r a n c e  and required the comp letion of 20 performance steps of t he
Tape Reader  E l ec t r i ca l  Check and A d j u s t m e n t  Procedure.  Each p er f o r m an c e  s t ep
was marked as e i the r  correct  or in c o r r e c t .  Time MT was supp l ied  w i t h  al l  documen -
t a t i o n , too l s , and tes t  equi pments  necessary to so l ve the p r o b l e m .  P r i o r
to each t e s t  session , the  t e s t  equi pments  were c a l i b r a t e d  and comp letel y set—up
by the  observer.

MTRE Corrective Maintenance Test

Thuis test consisted of two troubleshooting problems on lITRE. ii was
a d m i n i s t e r e d  in p lace of the preventive maintenance problem to L i m e  one Mi ’ on each
subm ar ine  who had pr imary  r e s p o n s i b i l i t y  for  the opera t ion  and maintenance ci

~‘t ’fRE on his  submar ine ’s last  p a t r o l .  One t es t  problem used a p r e f a u l t e u i  module
and was assessed as being modera te l y d i f f i c u l t ;  the o the r  involved t h e misadjust—
ment of a potentiometer on an amplifier card and was asse ssed as be ing very
diff icult. The observer ’s chccksheet for these problems provided for (1) a count
of tile number  of measurements  made w h i l e  t r o u b l e s h o o t i n g  along with an indicatio n
of whether or not the fault had been corrected and (2) the observation of a
limited number of performance steps tha t rep licat ed those in the preventive
maintenance problems . The former was used along with the results of a s i unu l ,m ttui
troubleshooting test to assign remedial instruction related to corrective
main tenance .  The latter was used to assign remedial instruction relativ e to
preven t i ve  m a i n t e n a n c e .

l)eclsion ~1easurement System (DM5) Test

‘l’lm Is simulated roub I eshmoo t ing t e s t  was cottipr is( ’d of I i ye 
~ 
voh I e ’i: s d e n  i g tu ’d

to  measure  the  a b i l i t y  of the  MT to log ical lv app l y it  i s  knowledge’ ot  t ’qo i pi’I~’nt
na l ot  en a r m c v  . Tim is Les t  i s  r e l a t e d  t o  t h e  e a rly  “I r a  l i t e r — l e s t  e r ’’ di’v i cos dov o h
by Van Va Ikenburgim , Neoge r , and Nov11 he , Inc . ( e . g .  , ~.o t u ’ s  ~ and • ) . F e ’ t a ~‘ i \ • ‘ :

set of conditions , the  “T r a in e r — T e st  or” a ll ows f ree  exp I om ’ . m t ion of t si go lo t
p ins , contacts , t e r m i n a l s  of modules , relays , et c. ‘l ’lmus , m u tu l t ip I e — p ~t t Im s e l t i t  L o t
e x i s t  when using t h i s  d e v i c e .  I i i  t ime IE ’E To n t  , ho~’t ’ve ’i  , o u i  b u m ’  sd e’c~ l o u t s
are a l l o w ed  fo r  each major  s te p  l it a s i u n : I e — p a t i i  t m ’ e ’ u i b l e ’~~ i o i ’ t i~~t~ s e j I n s ’ .’ . 0’

DM5 ‘tes t s h eet s  use l a t e n t  h z a ~, u’ ( i n v i s i b l e  immi’ ) p r i n t i n g ,  wh ich re l e t s  t o  ti n
nex t  s t ep  onl y when a corr ec t so h’u ’t iomu is m a d e ’ . ‘rho l b  c en t  l o n e ’s t o  i . e

sd O ct  l o t u s  um it 11 t Im e ’  c o r re c t  one i s  mad ’ . l’e’rform,nn’o on a pr o t e  c i  wJs s~
acc o r d i n g  t o  t he  n o r m a l h ’ l h ’ d ’  su ’e ’ r l u m c ’  p r o c e du r e ’ i n  w h i c h  n i n e ’  p o i n t  S , t i ~~ i s , i e ’n

- ~~~—- — - .



for making the correct selection in one try , eight points for making it in two
tries, six points for making it in three tries, and zero points for making i t
on the fourth try .

Test Equipment Test

This test consisted of eight problems on three different pieces of test
equipment. The specially designed Test—Signal Generator was used to provide time
electronic signals for the test problems. Three problems on the AN/USM—281A
oscilloscope involved initial turn—on procedures and calibrations , periodic signa l
analysis, and two—signal phase analysis. Three problems involved the use of th.,~
John Fluke 803D/AG differential voltmeter to measure negative DC voltage , AC
voltage , and , as a conventional vacuum tube voltmeter , DC voltage. Two problems
involved the measurement of ripple voltage and negative DC voltage using the
Simpson volt—ohm—microamineter , Model 269, Series 11. The observer ’s checkshect
for each problem was divided into the four main areas of (1) initial procedures ,
(2) control settings , (3) problem solution , and (4) safety. Relevant switches
were listed under the first two areas so that their positions could be checked—off.
Each of the main areas was scored with a zero, one, or two, according to the
criteria shown in Table 1. In general, a zero, one, or two was assigned for
inadequate , weak, and strong performance, respectively .

Remedial Shipboard Training Materials

To develop training corresponding to areas of potential deficiencies , the
PPPs covered by all of the tests were grouped and matched to lesson objectives
so that each PPP item was included in at least one lesson. The PPP skill items
pertaining to the operation of MTR,E and use of test equipment tended to be very
general. Therefore , the lessons associated with the MTRE Preventive Maintenance
Test and the Test Equipment Test were organized around toe test problems . ‘l’he
assignment of a lesson was based on noncompletion of performance steps and
inadequate or weak performance. On the other hand , the PPP knowledge items
addressed by the DMS problems tended to be more detailed. Therefore , the lessomi s
associated with this test were defined primarily in terms of the PPP group ings
and the assignment of a lesson, which was based on wrong test answers, cut across
several different problems . -

The training materials were developed in accordance with Navy Ordinance
documents concerned with developing and preparing FBM Weapon System curricula
(Note 5). The primary type of material was the trainee guide in the forms of four
self—stud y workbooks. Some reading materials were provided in the workbooks ,
hut , in other cases, reading materials were assigned in various technical manu als.
Training aids In the form of practice troubleshooting exercises , audiovisual
material , and a test—si gnal generator supp lemented the self—stud y materials.

Review of Safely Precautions

‘Ib is  s e l f — s t u d y workbook was a sh or t , progrannued i n s t r u c t i o n  b o o k l e t
designed to provide a review of general personal and equipment safety precauti ons.
I t  was assigned as remedial  i n s t r u c t i o n  if  ~~~~~~~~ safety violation was observed (e.g.,
fa ilure ’ to remove jewe l ry or watches before working on energized equi pment) d u r i n g
the Test Equipument Test or the MTRE performance tests.

5
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Table 1

Performance Scoring Guide for the Test Equipment Test

Point Requirements
Check Sheet 

_____________________________________________________

Scoring Areas 0 1 2

Initial Procedures Assembled < 80% Assembled 80% of Assembled all
of equipment equipment equipment

OR AND AND
Preset < 80% of Preset 80% of Preset all controls
controls controls

OR AND AND
Set ~ 80% of Set > 80% of Set all controls
controls after controls after after power turn—on
power tu rn—On power turn-o n

OR AND AND
Required exten— Minor or no No assistance
sive assistance assistance

Control Settings More than one One error No errors
error

OR OR AND
Extensive Minor assistance No assistance
assistance

Problem Solution > ± 10% error .±~ ~ 10% error c ~ 1% error
OR OR AND

Extensive Minor assistance No assistance
assistance (one prompt)
(some prompting)

Safety More than one One violation No violations
violation

()



‘l’ r o u i m l e sh o o t i ug  MTRE Faul ts

This self—stud y workbook f oll owed the typ ical f o r m a t  of a t r a i n e ’u ’ ’ a c i t  t a t ’ ;

that is, each lesson consisted of an assignment  slte, ’e , ’t containing stud y 5s11 ’: i’iec L a
in a technical manual and a job sheet containing self—test ex er c i  sos. I t ic
workbook consisted of seven lessons. In add i t ion  to the usual study assiguu u c ti t s
and self—test itenm s , three of the lessons in the workb ook r e q u i r e d  th e  ~‘F t o
com p l e t e  a set of w r i t t e n  t r o u b l e s h o o t i n g  problems . A s p e c i f i c  he ’s s on  was
assi gned if ques t ions  across d i f f e r e n t  DMS problems r e l a t i n g  to t h e  lesson wi re
answered i nco r r ec t ly .  ‘ t h e  c u t— o f f  score or c r i t e r i o n  for  a s s i g u u i t i g  cacti  le sson
was a r b i t . r a r i l y  set ‘- i t 70 percent of time set of ques t i ons  iziv olve ’J . In  a d d i t  i on ,

one of rho lessons was ass igneu d if one of the steps (i.e • , ovaluat ion of ma I—
f u n c t i o n )  in the MTRE Cor rec t ive  Main tenance  Test exceeded a 1 0— m i n u t e  t i m e
1 m i t .

M’I’RE Main tenance  Procedures

‘this  s e l f — s t u d y workbook also fo l lowed  the typ ical f o r m a t of a t r a i m a ’ e ’ ’s
I , 11 ide. hieuwi’ver , in add i t  ion to the usual study ass ignnmen t s and S e l f — t e s t  l t cii :

cact i  lesson Included an exercise tha t  requ i red  the  MT to v tow i i i  , t u e l  j oy  j c m i
module mu d to comple te  a P hY s ica l  task  us ing  NTRL . ‘l ime workbook c O i t s i  5 L u ’ e~ ol
ei ght  lessons keyed to d i f f e r e n t  p a r ts  of the lITRE Pr e v en t  ye,’ m u n c h  t ’ o r r u ’c i vC ’
~l a i n t e n a u u c e  Tests .  A lesson was assigned if ~~~~~~~~ of t i m e  p e r f o r m a n c e  steps k ’ v ~’a
to tha t lesson were done incorrect ly .

‘tes t  Equ ipment Measurements

‘lb is so! f — s t  udy workbook  conta ined  all  of the i n st r u c t  ioiia 1 moa t or in !
needed to  comp le te  18 Lessons cover ing  th ree  d i f f e r e n t  p ieces  of t e s t  equ i p !’ e a

th e ’ t u s c i l  loscope , t i m e  d i f f e r e n t i a l  v o l t m e t e r , and the vol t — o h m — u u i c r o a m m e t e r .
Three  of the 18 lessons were introductions to each of t ime  t h ree  p ieces of L St

equ i p m e n t .  The r e m a i n i n g  procedural .  lessons were keyed to c a l i b r a t i o n s  or me asur e- —
mn e nts  covered in the t es t  equi pment t e s t .  One of the procedura l  I cssouis was
assigned if  an liT ’s p er fo rmance  was e i ther  weak or inadequ a te  on the p r o h l e ’m  t e e

wh ic h  It  was keyed . I f  any procedural  lesson on a piece of equipment was ass
as remedia l  i n s t r u c t i o n , the associated i n t r odu c t o r y  lesson was also assi j ” u e & ’ e ’ .

Ex p e ’ r I i t e m  ta I i)es i~ mm

‘ t h e ’ e.’ xpe r m ien La ! t1~ si go shown in ‘l ab .1 e,’ ~ was used to eva I ua t e t I m e  ii’l’
app I ii’ at iou of t i m e  I’ e’ rsonne I Read m ess T ra in ing  Pro gr amet . As dt ’p ic i’d i i  t

t i es  I go , t imree ’  ~‘spe ri  mont mu I groups , each c o n s ist  lug  of fee t  r su ib imma ri te ’ >~‘l ’ d t ’i ’ie

were  used in th e  e v a l u a t  io n :  a Cont ro l  Group , a I ) I m m g n o s t  ic Fe ’cdback Gr o u p ,  ~u u m . i
a l) i agn os t  Ic Feedback + T r a i n i n g  Group .  ‘F lue MT crews were , ’ r an don u l \’ ass i cu ’~~’e

to cute of time , ’ groups . M embe rs  of al l  th ree  groups wore g i v e n  u l i m u g u m o s t  Ic t i ’st  s
mm m d t wit  we ’r e re t en ted ap p r ox i ma t ~’l y i months  l a ter  us I uj ~ t lie sank’ e s  t $

What  happ ened  to t in, ’ I od I v i dna Is dci r i  mu g the i n t e r  j un d e ’p e ” u m t l e u  ump o a t i m e  g r o t u p  to
whi ch th ey  Wer e ass I good

Co n t r o l  Gro~~

F e e l  l o v i n g  t i m e  r r o t e ’ ; t  uuue ’mhe r s  e e l  t h i s  g ro u p w e ’ re ’  g i v e n  I e s - l b m u ’ k  out t h e , ’ i i

I est i e ’ r l o r m u u . m n e e ’  10 re ’r un s  of ~mn overall pe rcen t ag e ’  s e c u r e .  Fe m’ \ .muuI l )  Ic , , i i t

was t o d d ttni t h u t ,  u i co r o c  were  h p er c en t  f o r  t i t e ’ ~i’ l’Rt ,  t’ r c v e ’ i u t  i v ’ ’  l t . i i n t  , ‘ t i , l t i c ’ i

‘I - - m t , hS percent l e e r  t i m e  I )~l~ . ; T e a t , and ~ perceli t b r  t ime ’ t e s t  I qemu ~e m-t’imu l e ~~~;



‘I’a b le  2

Exp e ’r  i m e n t m m  1 Dc’s i go Used in the II I’ A pp .l 1cm 1 loi n t e f  t i m e
Pe~ r so n lm e ’  I Read i ness ‘1’ rmi m l  m ug Progranm

rote  p Ex per linen 1mm ! Cond i t  i out s

Coemtro l Pretest with non— Patrol Posti~~s t
spec I f Ic feedback

I ) i m i g n n s t  it ’  Feedback Pretest w i t h  speci ftc Patro l Post t o ’st
feedback on weaknesses

I) i .mgn os  t Ic  Feecihac k Pr et  c’s t wi Lb specif ic Patro l l’os t t e ’ ~
+ ‘I ra m l  tug f ee d b a c k  on weaknesses

mmmcl r emuued i me  1 t r a i n i ng  Spec ’ i mu I ‘I r a i n  I
ass i good Packages (Inboard

lto ’muib e’i’s of t i m  i s  r~r oup  ware,’ not provided w i tim mmmm y i mm for mnm m t i o u .  con ’er n  I um ~’ t ime I r
spe c ific de’f i c ’ion c  ic’s , c u t  t h ey  were ’  not  given smu ggest b its or d i r e c t  lou ts t i m  t o e

mow t o i l ’  t h ’ f j ~ l O t t e ’ los uum i~’I m t  be ’ corrected .

Di,~~~u uc ’ s t  I e,’ Feedback ~~~~~

t:e ) I  lowing t ime ’  p r e t e s t , i m e i m h K ’ r H  c~I t h is group wor e ’  1)1ev id~’~ v i  t h u  c u t  m i t t I inc
I mmd I e m i t  I ng Li c e’  i r m d  iv I dna I w e m u k e u e s~~e s . For exa umu p l e ,’ , i f  mm n ~‘i in I ss eel a i m v  o ’t ’

he’ pe’ r fo rn mumn c e ’  s t eps  cc’ Ia ted L i ) reloading t i m e  t a p e .’ c a n m i  ~ S t e l ’ , t i c ’  w , c s  j u t t a r  to  d

h ue ’  was weak in t h at  a r ea .  Lj k e w [~~e,’ , i f  an ~ ‘l’ c o u l d  not  d c ’ t o ’e ’ i i m i m i e’ p h m ~ t~~t ’  ill I t c ’i ’e, ’ i i m , ’ e ’

1 1 5 1  img m i i i  oscilloscope , l i e  v i i i ;  in f o r me d  l i e ’ was weak  in t l i m i t  mm le t .  A im u, I i t  t h e
C o i m t  r o t  Group, memb ers  c i  t h i s  gr o e mj )  were ’  mmc m l  p rov ide ’d  v i  t i m  i u i ’ ~’ i u u l ’o e m ’ e : , m t  b i t
( e m  h o w l i i i ’  i r ot  of I i ’ ienc  ion m it 1gb t be en rrec ’ t o o l .

I i i ,  m i m e  a t  t o  Ve, ’e’d bac ’k+ ’t mu i im ’~~ jr,~,~~

t o  I ( cm v I mic ’ the p re.’ t e S t  , tuie ,’itmhe ’ c’s ot t im i group  w e ’r e ’ m ’ , i v  ‘ui  t i m  c ’ ’  m i t o ’ t V t ’ O  c ’

e’t ’ t l h i m i t ’ k  , I s  was  ‘, i v e ’n  t el t h ose i mm t i m e  I) imi 1’ , n O St  I c i & ’( ’L l t ) ,i( ’l ’t G r o m m p  ; t i i , i  I i t ,

I t a t e u f  h i d  i v i d u a l w~~m u k n e ’ tm ~~e, ’~~. h i m  ,m d d i  L i o n , t h e y  t,’ e ’ i c ’ ~m s s i g u m u ’oI a~~~ ’o ’ i t  i ,  m e t ’  e ’ ,~
r ; u i n i u m i ’ , h u n t  ,,‘r i n  Is c ’ e u v e t ’ i u m g  t l i c ’ i m ’ i n d i v i d u a l  wo ’ , i k i u o s m c e , ’s. t” om ’ e ’5~ iti m 1 i t , ’ , m l  t i ~
c ’s  r u s ; i m  i t s f or  mii i  ~l’ h ’ h i d  I e m i t  c c i  that is’ u~ m~ ile , ’ t j o  i o u t  t i n  I o u m n i  l i i ’ ’  I i m e - I 1 ~~e ’ c . i ~ ’ I

, c i i d i u u e ’ , i s i i  r l ute , I r e q u e u m c V  w i t  i t  ‘ l i m  ~i 5(’  i t 05~ ’Op ( ’ , t i c ,’ w m m s  1 i m u t e d I I t o ’ ~~,‘ I I — I i ’ t  t’ t i ,  ; , i t

ut’ ’ t l i m i t  ‘ ve ’re ’d t h m c d s e  , u  l e ’ , m : .  . l I e ’ luuh ) o ’I ’s c i t  t h i s  g r e e u m p  ~~ m ~
- as I ‘ ~

‘ p h e !

h e i r  m i s : ;  i g i i c ’cl I r a i n i n g  , u t ,  t b l u e’s e ’e u m v c ’ i i l e ’ t u t  fo t ’  hte , ’ nm ‘ I u i ~ i t m :  t i m e  h i  t u m i ’  c e l t i c - n t
d , l  t t e l  I . I mm ii ~ i ’ was ,m I ace nupp I it’d w i t - li m u F’ i’i e g u  , ‘ : c ,  (‘he e l s I is I , vi m me - lu e m ’  I a I ’ ’

m i t  i , t l e ’ ,l l v  i i  a s u i p c ’ r v l s e e r  w h e n m t e ’ s t ; o ’ i u  s’ , u a  e ’ e m i n g i o ’ I  I’ m! him , ’:; ,’ I’ m ‘ c  I .  ‘a ( m i ,  I t
w e ’ l l ’ s l u m m i l i t ’  t e d  t l i o t m c ’  t h a t  . t c t ’ e e i i l J L i l l \ ’  t i m e ’ o h  I —a t m c l v  e0’ m ’ u ’ l l ’ ’ l a  V o l t  I , , I e i e ’ o i l

t’e ’ q e t . ’ m . c  h m i s i~’ f r a u  P i l l ’ . ,\ m i u . i s t e ’ l  l i s t  e e l  I i’ . l i t u i n g .  i i i . i t e ’ t ’ I , i I : ;  m a s t  ‘ ‘ i i , ’ , ,  t o ’ e t c h

I ’ w . . p cclv i t i e d cc  t i e ’  i’ r . i  h u t  i i i t ’  1 ) 1  I’ ic e ’ r , e’l ’ t ic ’  I . e ’  i t t  I i i g  i’ t ’ t I V e l I  I i o i I ‘ ‘ i  t i e ,

pur1ae em - . ‘ ‘ I  m c m i t e e r  ( l i i ’  ( I ’ m i i i  l u t e ’, h i d  iuimi t~~~t . i  1 1 1 1 m m ’ ’, ~i i’ e ’c ’ c ’ i m ,l , i , ’ ,‘,u o ’ h m  g j  c c ’’ j’ 1 , 1  ‘ e l
t i m  a .iss I ~ntal  i i ,  i t  t’ r i t  ts . A m m - e l  l i i i ’  was lie’ id i~’ I I I i  I ~~~ I t ’ ; S ’ I  t i t  I V t  c t  ‘ , i c i i  , i ,

ti e d t m e  I i i i ’ , g r em l ip , c l i i i  l i t ’ w h i  i e ’ h t t I i i ’  t ’ s 1l e  I l  i ’ l ( ’ t l  t a I P t~~~ : l’ , l i i  ‘,o’ , i ’ ’ ‘ ‘p  i t t  i c  c i  l i i ,

l i e ’  i t ’ ” ’  ‘f t h e ’ I r,m let h i t s ’  mimi t ( ‘ i ’  I i  i t ,  t e e  5 t l~ 1~ ) Ic ‘:: e ‘ u t  e ’ n s ’ e ‘ u t ’  ‘ ‘ Ii i
~’l ‘ ‘ i ’  ol ; I i i i  m m  ‘ - a



encouraged . Jus t how and when the training was to be accomp lished, however ,
was l e f t  up to the individual  submarines.

Samp I e

M i s s i l e  Technicians f rom 12 A t l a n t i c  Fleet FIlM submaritmo s partici pated in
the prog,rani evalua tion. Al though  fou~ subnmarines were assigned to each g roup ,
the  size of the MT crew varied from submar ine  to submar ine .  Therefore , the
group sizes varied . A total of 77 MTs participated in the pretesting ; 30 MTs
were assigned to the Cont ro l  Group; 24 , to the Diagnostic Feedback Group; and
23, to the Diagnostic Feedback + Training Group. Fourteen M’I’s were unavailable ’
for the posttesting due to discharge , transfer , or leave, thereby reducing t i l e ’
Control Group to 26; the Diagnostic Feedback Group , to 18; and the Diagnostic
Feedback ÷ Tra in ing  Group ,  to 19. The d i s t r i b u t i o n  of pay grades mind the. ’ per c~’ im —
tage of the  total samp le each represen ts are shown in ‘Fable 3.

Tabl e 3

P e r c e n t a g e  D i s t r i b u t i o n  of Pay Grades in the E x p e r i m e n t a l  Groups

D i a g n o s t i c  D i a g n o s t i c
Feedback + Feedback Cont ro l  T o t a l

T r a i n i n g  Group Group Group Sample
Pay Grades (N 19) (N 18) ( N = 26) (N (ii)

E—4 53 28 35 38

37 56 46 46

E—6 10 5 8 8

F—7/ F,—8 0 11 11 8

Pro ’t ’du res

F lee t  t e s t  log was condu ’ It’d by the’ staff s of the’ Persoutne.’ I ,‘und ‘rr ,t j i m  bog
Eva I n a t  I on Pr o gra ut m ( P i t T )  Ce’um t cmi i ‘l’es t S i t e  DeL achmeti t s 1 oem t ed  m i t  Cim , i i ’  l o s t  on
.i emil  Ne ’w I c e  tud on . ‘rime’ [“ l Et’ t e”amn meuumh e rs We,’ re I cal nod as t c ’S t P ro me t ors liv tiu t ’uttb c i

of  the rese, ’ . i re , ’ t i  staff t l m u t ’ i u i g  p ilot e v m u l u m i t  h o n  of t h e ’  t e s ts .  ‘l Ime s pe c i , ul iv
chevelo pe ct MIRE p e ’ r f o r m t i m e m t e ’ e ’  t e s t s , tIm e ’  t c’st e q u i p m e n t  t e s t  , , i i tc h t hte , DM8 t c a t  (~‘ c t
, cclni l i i i m t ei’ e’d i i i  p l a ( ’e  el f t he ’ u s u n m i  t e s l i i i g  c ;mr i ’ t ed e m u t l iv  i ” i ’ i P .  l I m e ’ t h i t ’ t e e

e m e r y  c c i t t  t’’f’EI’ t e s t  h i l l ’  was  in cr e a s ( ’e h  h i ’ om I t e e  2 dm i v s  I) ee ’m u t i s c ’ hi t ch iv i d c i , i  I I v  . i m l m - ’  i t t —

1 st  c’ t’ (’d pe ’ r f c m r i m e m i n e ’ t’ t e’st s ic ~’quiire more’ t l ine’ t han t ime ’ gi  o ’ u u p  w r I t  I t ’ll t t’st ‘m ’u , ’t” ii 1 e’
,i d m i n i ’ ; t t ’r o ’ c h by P’t’EP.

\ I t t  ing ;t ’ I ie ’ c lei  i t ’  f m e ~’ eac h N i ’  w i n  mmrr , i n ge ’c i  .mt  t itt’ s t a r t  cml  t h u c ’  2— ~ i , i ~ ’ t e’at tim
pt ’ t t e e t h .  I l i e ’  to m-c t i lt~~, t i m - m u L l  I I v  ,s t  m u r I eel c’u t w i t  It , i  g r ooF ’  a (ll,u tnt at r, i t  I t i l t  c i t  t lm ret ’
DM8 1’roh I e ’u,us t e l  t owed liv t ime ’ h i ,it t d s— c ’ui p c i ’ f e m r m m m t i e , ’ e ’ t e s t s .  t~n Iv I h o s e ’ I i  a w h o m



hiael responsibility for  M’FRE operation and maintenance cm t t m e ’ i r  l u s t  p m m t r o  1 were

~Iven the M1’RE Corrective Maintenance Test. The reiumaining Mi’s were giv en time,’

~LTRE i’rc’ve’umt lye Malntermance Test. All Ni’s were given the ‘l’est Equi pmiie tm t ‘lest
Emit’ h i ~l ’ l ’ w,ms 10 let that the test ing program was experitimental itt nature mind wou Id
.i kt’ t h e’ p h ace c i f  t h e  usual  P’i’ EP t e s t i n g .

Time ’ MIs were not informed tha t there were three different groups imm volved
in tIme experimental prograuti. They were told , imowever , that e.’veryonc would lie ’
retested following their next patrol. At posttest , time MTs conip1etee~ a shm ort
biograp h ical questionnaire. The MTRE performance tests and time ’ test equ i pment ,
test administered at posttest were the same as those admiimiste’red at pre’te’st.
Of the three DMS probleimms administered at posttest , one was exLictlv tIme ’ same ’ as
that administered at pretest so that  a rough est imate of r e l i a b i l i t y  e’e m u l d  be
obtained . The other two problems were different to eliminate the p o s s i b i l i ty
of remembering the problem solution , which is always provided by the nature ot
the test. All of the PPP items covered in the DMS pretest problem s were covered
in the posttest problems , and the total number of questions was the same’ at prc’te’st
and postlest.
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Rt :SUI ,T s

M ’ I ’Rf • :  Per for eut ~mnc ’ e’ ‘fe.’s I s

)l mj _e’e’ t lv i ty, Re ’ I b a l i  i i i  l v ,  amid \ m l  I i e l i ty

I t  is i um’po rt mut t t h i t  m e p e ’ r f o ru m u m m ue ’c’ t e s t  vie.’ Id -i t u b  l i i i ’ u e ’su i t s  tc ’l me ’ u t  t i m ; ’ el 1ev
e l i  f f e r e n t  rm l t e . ’r s  . ( ‘e en se ’q c ie ’ n t  I 

~
‘ , c lur  b u g  t he’ l i r e t  e ’st L u i g  of 21 ~I1 s , t i m e ’ ole I Oe.’ t I V I Y

of t lie ’ I’l’RF per fo rnummnce’ I c’s t s was e’vmi I eta t c’eI by mis i ng twem r m m t c’rs f rom t hut ’ re.’;, -i re ’ hi
s t a l l  i i i e h i v i c h u m m i l v  p m e i r ~’c h w i t h  P I l l’ r a t e r s .  A total of 79 p r o b l o ’ui s y, m s o m l m s o ’t’~ ’ , -a

,lfleI sepmm rate ’ 1 y re’e’o rd e ’c h by  t i m e ’ e h i f f  e ’re u t  pmm irs mi f rmm t o ’ i’s . ‘h ’ h ie i s o ’ sI  c’ps i bm t aim
Ml ’ d i d  fle e I at I euuip t t o m  c o c u l m p  I e’t I’ we u’ e.’ no t  hue I tid ed in t h e ’  e V i l  I e m i t  i c ’ t m  s i  i i e ’ e’ l i i i  S

w en t I ci h u m t v  e’ re ,msu 1 t e ’ci b u m  m u m  i n f l  mi t  ed m u i u u e i u i m u t  of m m ’’, rt’e’uuuen lie ’ t is’ , c i  r mm I i ’  i’s . Fe’ u’ ( l i e ’
2 ‘ ~t’ h s  ce lm nem rvoei  d i m  t i m e ’  t l u r e ’ c ’ pr e ’v cn t  ive  m m m i i  i i  t e u m m t n e ’e pt ’o) h ’ I e m s , t ue . ’  h i e ’t ’o c ’ t i t 1 ’ ~ ‘‘I

, u m ~ u’ee im ue’ n t bet We ’& ’it  t i m e ’ d i I’ f e .’ ren t p a i r s  of rmm t e’r s t~’ m ms 92 , 99 , aumol 9-c pe’ re ’ e ’ m u t f c ’ r
t l ie tape’ I mlii 1 t , eh i g it m e l  m i uu 1 t iu um e t or , m ind t mupe  r e ader  pro !’ I onus , I’em; l i e ct i V~~ t m -

Ui i  Iv 2 of t i m e ’  2 7  Ml’s w er e ’ given t h e .’ c o r r e c t i v e ,’  m a i m s  I e.’t , i i l e ’ e’ t~ c’s I , mm~h t i t e ’ t c ’ ds’~ t 5

96 pe ’ t’ce,’n t a g r e e m e n t  o im the, ’ eh lagnos t i c  st ops  e)b servt ’ ch b i t  I I m e ’ s o ’ p re m h I e l m -

hclme ’i i  I c ’S  1 Pc ’ r io  r uuuane ’e is re 1m m ted to w l m e ’ t ime ’ r or ito t m i  e m i t  —of f 5 c c ’  r e  i ’ ;  S -

I t is e’ lass if i eel mis me c r i t  e r i c m n — r e  fo r eu i c ed  t e s t  , m it id inc ’s t st  • m i m ~ h m i  r d  , um c’ , i s u ,i t o m  ‘ ‘ I

re I i , i b  L I  i t  y mi n d vmm I Id i t  v emmnno t be eusc’d (I’op lmm m nm & lhusc ’k , I 9e - ‘
~ 
) . t i m  I l i t ’ p r e - m o  i ; t

p cog r mi mum , wime ’ ro t ime ’  put r p o e s s ’ is to ’ dl m i gr uo s e ’  de’ f h e  l on e ’ I i ’s ,I u u c l  ,ts ;;  i p i t  t m a  I t u b  i i~~ t o ’

r emm ue chv t h e i st ’ dt ’ f it’ i c ’ n e ’ b e ’ S , t e s t  r e’ I imibil liv c’mtu m lie V ~e’We ’ t I  i l l  t c’i’utus m e t  t i n ’
s 1st e’tmcy e’f t he’ e l I  m t g t i o ) S  t I t ’ e l e ’Ci  5 t e mu S  [in t wot i  Id be ’ muin de ’ a t  u s e ’  di f t  c l i  ‘ i t  I ’ ’ ’ I m I
In  t l u te , ’  . t i m  t h u  i s  p t’ e i g r m t n u  , t i m e ’ Coum t cci i G r o up  u’ee’e i ve ’ cl t mc m m- pee’ i mm 1 1 F e c  I mo i m
( 1  .c ’ . , uto spe’c i f  b e ’ I e ’e e h h m m i c k  mu t t / o r  i r m m i n i m i g n a t  e’r i m m l s )  . i ’h i ~m s , ,t  1 thi c ’ uig ii l i p  I ’

iltc )t m t his p~iSSe ’d be ’ t We ’e’fl pretest ing and posIt c’s t I i m p ,  t hi ts p coup i’ t ’i ’~~’ i s l e t m I m i  I
t o  L’s I l i i i ,  i t  c’ t i’s t —re’ t c’s t ccl immh , i lit y For t ime t h t r c ’c p r e v e i m  i b y e ’ 1,1 m m b i t t  o u t  l i c e
p t oh I t’iiis , I l ie ’ i’c ’ was  agri’e,mi uuel m t in ci immgne ) s tie ,’ the e I si oits f co m m p t ’t ’ I C ’S  t t o ’ l’~’~ 

t 1 c m
o f  81 ict ’ r ce ’n t  l e e r  t t m o ’  t m i p e ’  t’mm uu I t  p r oh i  1 e’ium , 74 pe’ u’ e’e ’ u l t  f o ’r  t i m e ’  d i g i t t !  u m u l t j ‘me - I  F
ptoh lou , ~tt m c 1 7 pe r c e n t  f e m i ’  t I m e ’ immp e ’ re’mm eh e’t ’ p r c m b  I e ’ umu . Fe ir  t i m e ’ t w em e ’ o ’t ’ t ’ o ’ o ’ I i v t

i i t t  t e t t m m t t c ’ C p t’ t m t m  1 ems , I l ie ’ re , ’  wm t s 7 ~ perot’ u t . ag re,’e’nue ’um t

i h ie ’ ~‘i ’l ’Rh pe ’t ’ t c ’ r m m u , m u m c ’ e.’ I t ’ s t ‘-m have, ’ it ig im f m m c i ’ vm m I i i i  i t \ ’  hm t ’ c . m t i n e ’  tI m e ’ ~‘iI a m m ’ ,’ ,-
e ’ ‘-l t’R[ . ‘i ’lue e t i r p o m s e ’  of t ime ’  N ’l ’R l  p e ’ r t o r u u i m m n e ’c I t n t  s i~’, t m ;  t a d0 ’t t ’ m’ i tu h i t t ’ i I

pt~ e ’ v t ’um Iv  e’ m i mi  h t m l  e n m i u m e ’ C p rei e’e’eiut ’ e’s m mtm e i b mm s i i ’ t u’oemh I e’slmoo t i up I e’c liii i q i t e ’s c c  ‘ i i  Ic1

ht ’ p t ’r fot ’lnc ’ ci p r op e ’i ’ l v .  ‘V It o t e s t s  lmav e i m b gh e’on te ’n t v mm l Id  i t \ ’  m - m i i m c ’ e’ t i e ’ p e-i ’ t o ’r—
ll t m i i t c e ’ s t e’ps , i r e ’  i’e’p I h c ’ m u t  i ’ m ;  of pr o c e’c l t i r m i  I steps f o u n ch  i i i  m ; t j t , t c ’ i u m m t i e ’ e eto ’ e’ oi ;’ ;e ’nt S

I or t h im - c c ’c~u t  ~ pitue ’I~

I’r e’v elm t lv e ’ ~t i  I’m t t ’l i , i  i t O ’ 1’

l e e r  tI me ’ t l m t e ’ e ’ p i c ’~ ’ e ’tt t ly e ’ m mml liii e t t i l n t ’ e ’ p r o d ’ I t ’ m ~~t ;  , a I I gre e ti 1m s pe t ’ I o ’l  c c l  ‘ ‘a u I
t e n  t I t t ’  p m e ’t  e ’ S t  , i t t e l  ‘ i  I I i t i p  t c ’ v e i c l  e m O  t I l e ’ p i e s  I I e m ;  t . I h i m ’,s’ t ’\’ e ’ I ’ • I I m e ’ i c ’ l , , i S  I it t h e  - a I I  ‘ 

—

r t ’ u m e ’ e’ I ,  - t se  - c I t  h i t ’ ‘t ’ e u t t m s  . l i i i  s E m ;  sh u c ’ w i m  l i t F i pu r e ’s I , 2 , i nc h I • i i i  t o ’ ‘ 5  01

l ’ e ’ t e ~~~u t t  e e l  i t e r l ’c e r u m u m i t u t ’ t ’ SI  e p a  e ’ emt uip l e t  c c l .  2c i m , i ivs~’s c i t  c i t  ~d f l e ’ e ’ ‘s i l l  u c - p i t t  c ’ ’ l
l e ’ e ’ , t m ; i i t e ’s c ’n t in ’ t ) i ’ ’t  e ’ m ’ t  / j m e m s t  t c ’s t  ~‘ , i t ’ 1 , t i i  h e h t i e l  I c , m t  e e l  I h t , t t  t h i t  , i V c  t m ’ , ’ i m l h ’ u~~’ \ e  I l l
c i t  I ~ ; e e ’ i t ’ t ’ I m t  o u t  t h i t ’  t ~i i e e ’ ~;p l I e  i u g , t u t e h  I t ’  h c m m m d  i m p  h m r c e e ’ e ’c l u t t ’ , 1 0 p e t c e m I  c i t  t m ’
l i l g i t i  I ~ i i l  t l i m e - I  e ’i’ I I e ’ o ’ t m’ i c , i l  A d j u i s t m - l e ’ i m t  t h i c k , m u u m c l  1 ‘ h ’ e ’t’ e ’c ’um t ‘‘m u I hue , i p e  a l e

F I t’e ’ t  u c m i  Ad  l u s t  ; m ’ I u  t C l t c e ’k we ’r e s t  m i t  i - c t b o a  l i v  s i 1 ’u u I t i o u ;  I (F I, I , ‘I ‘I = 2 e
- . 0 1;  F (  1 , c l )  = 1 7 .  h~ i , r ‘- . 0 1 ;  1 ( 1  , -~ °-9 )  = 1°) . 1- , 

~
‘ . 0 1;  t e ’’~ l’ c t m V e ’ I

- - ~~ ~~~~~~~~~~~~~~~~~~~ ,



Nit t e l  l i e’ t ’ c i  I e ’e ’ ( m m we I’ .,’ l ’c e t t t i t  t e e  m e ’  m j  pu II h e - m i t t I lii t In st , iiu , i I c m i ’ ; . . A i c c l i  i
m , e ’ t  o h  . t t i , i i vac ’ : ;  was pt ’ r f c e r t m u c ’ e l  t e l  Sc ’ , ’ if t h e e ’  m t v e ’ r , i ’ ’ e-  i i l i l m u e v d ’ c m i c i l t  I i  ,‘ t i i  ‘ l e t  t -

t o  pees t t c ’m ; t w m t s  e l t u e ’ t o  t h o is t ’  I’l l’ s iii t l i e ’  s m i u i u p  I c ’ im h i ’ ’  d I d  t o t  i t t  c ’ m m l e t  c ’ t i e ’  d e l  R i

ol  t lie pr’ emlu  I e ’t ’us m i t  p re ’t  e’St I m u l  ci [ci I cv t h e’ smm i i i t ’  p r o m i c  I e ’fl t , c m l  p t ’ o d l m  t ins , at  p t ’ t I c - m t
Re ’tiie ~v m i  I c c l ’ I Ite ’se ’ i u md lv i  chum is d i d  tic) I e’I um mn ge ’  time resei l ms .
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Figure 1. Performance on Tape Spi icing/Cmmn iste ’r Re lemmid ing Proe,’e’durc.
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, m  r t ’ee ’ I l v i ’  Ma h i t  t ’ na t mc ’ e

Si l ice’ onl y tu ne -I ’l ’ s t’ec’eiv e’d t hme ’nt ’ t y e ’  p cc cli I e’ t uim - m , i t O  St  .1 I I a I I t ’ ,i  I . i t i .  I I v ;~~~

we ’re’ pe’ r fo rune e l  cm the’ Imanel s—on I r oub  1 e.’shenm t t im el~1 I .t . t i e ’ 111, 1 in mmi e ’ , c so c  i i ’  o h m  t .c l i m e d

l i i  t ime ’ I r o u l e l  c’s i i o e c t l n , pr eeb l e m u m s  was t ime ’  s c , I u i t  i o n / t i c i l m s c e  t i , u t  i c ’ i i  c i t  ( h i d ’ p l’, ’l ’ l c ’ i ’ ’
‘l’ , mle I c ’  4 m - m l iows  I ito umi t i c ml ’ ee ’ u’ of I’l l’s wh o solved ,;e’i ’ e1 , c it i c ’  , oi l ’  I icc ’ of t I m e ’ I r e m u t h ,  I , - —
s i u e n e t  I im~ t e r o ! e i  ellis  at  p m ’t ’t  t ’St m u n c h  p os t  te ’s  t . P e ’ r f c m t ’ n i m t m m o ’ ,  Wa ; ;  c ’O 1 1 mt ps c ’el t e V t ’t

u ’e e i i ps h m e ’c ’ m t m e s e ’  t h e r e ’  was I i t t  Ic ’ di f f e’rene ’e’ ~ii li e ’ r f ee  !‘u t u ; m t m e ’ c ’ be ’ I w& ’ c’ i m t h o ’  g r c e i i p  s

A l ep re Ix  i i i u m u t  e’ I y hmm If of t i me ’  ‘I l’ s w i mo l imed p r  i t t im i ry  e’ espo ’t ) S i i i  I l i t  v f e e l ’ M’I R I’. o m p e ’t ’~t I I ie~
a n et i l i . i  jot e’ t mm m n e ’e’ t en the,’ it ’ I mi st limit rem I cou Ic! Lmc m t Si’!  y e ’ I lie ’ lye’ p rob I omims a I e ’ i t m e -F

p r et  e ’s t  o ’r  p en t  Ic;; I . ‘i ’lmt ’ re,’ was 1 i t t 1 e c h m i t m g c ’ i l l  pe I’ t o e  F l ’ i m m n e ’ e’ I t m ’ l . ;  ~ rt ’ I t ’s I I t ’

pc ’s  t I e ’;; t . ‘ ‘lie’ ave r m m g e ’  tu u nm b ; ’ r te l  t e s t  n me ’mes t u r c ’t u o u  t s t l : m ic h e  bm -’ t lie ’ N i ’ s vmi r l e d  g t e - i t  1 v
‘l’hic’y m u t e’ e ’ it he’ r very  few n u t ’mi su r t ’ immeim 1 s or a pu ’ e’m m I mu ummnv u u t e ’ m t s c u  r eme’n I S i i i  d i u i s t l e  d c ’ S

l i i i  m i t  t e m p t  :1 I t )  solve ’  m i troeli )besim ooting pi’eit h o’ttt.

i’ m m i i l t ’ 4

N e i l f lbe ’t ’ u I  M’h’~ So lv i imp ‘I r o m e t le I c ’ S h i e i e m t  l i m p  l’ t’ c ’ lm 1eu ~us i t  h’ t e ’( es t , t t ~~l l’ o ’st I o ’s t

I’ rem b I e ’ l ; lm - i  See I ve ’ci

4,’s m t ) t i  i t  I c ’ mi  Ne mn e ’  Omit ’

I’ t’e’t c’s t ‘c 3

l ’ c ’ st  t e s t  I

I t o ’ is I c c i i  >le ’ ; i s e t i t ’ I m i e ’ t m t  Syst e m i l ( h)NS) I’t’aI

LL~~ 
anc l V . m H d i t v

l iii ’ t hre’e’ DM5 i m t ’ o e l m 1 e ’utms aeluii  l u t i s t  t i t ’el .t t 
~ 

i i ’ t e s t  - m m m l  ‘‘ ‘St  t t ’S t ‘~* c ’i’ e’ I i ,  - I i i  I

I I t t ’  S u I t e ’: ( We ) p c m s t  t i ’s I t~ 
r e e l ’  I e ’nu s we ’r e ’ e’h ; i t m g e ’ch t o ’ e’ I t n t  i oi .i I e t ie ’ ‘ t e n s  h i m  u 1 it v m e t

re ’i ut ’ t i i h t ’ r u t m e ~ t h e ’ p i ’ e m I m h e ’ un s c ’ I e u t  I c ’u i .  ‘ l i u e ’ u ’e ’ t c ’ i c ’ , t l i e ’ i c ’ I i .d ’  i l l  t V c i  ( l i i i ;  ( t o u t ’  to ’—
mm t o m e  e I u p  t c ’ . t i ’ ’it I c 1 i t e m !  he ’ ‘ ‘ ‘it  I u tum i I e ’el j i m  I t ’ Fl i t S 0 i I t he ’ i ’ m ’ mm; ; i st e n d ’ v at t im e ’ di , u 5 m m ’’~ m ,

do ’ ’ ’ i s  t o u t s . I ’h e ’ 1it e ~~a l b l  I i t v  c ’l  re ’n ue ’t u m i m c ’ r i u i s  l ime ’  p i ’o ’ l ’ I t ’ni a’ m i t  I~~’ u m  , i i ’ i i c ’S , I ’ ’ , I i l l - I

t a t  l u l l  I tt’. t u ’ I  1, 11 ) 11  t t m -  .1;; a e ’ o iF t ’ c’ l ;i t tact t ’ e ’ t \ s e ’e ’O h ’t ’ e ’t c’St  l I l a  pe ’; ’ t I o a t  ; ‘ c m ’ t e ’S t , ~~i

( l i t ’ (‘ , ‘i m t  n c  I G r o u t 1 m  t In t i m e ’ c l i i i ’  p i c m l e l e ’ l  i’ o ’ ; ’ c - . i t  c ’ i ;  I u , ’ic, -v c ’r , I t e m , ’ S u m ;  ,i pe t i ’ d  ‘i
. t p p r c m x  i I ’ u , i t c ’ I v 5 l l c ’ i m t  him - c lme ’ t ye ’ e ’ i u  l i r e ’! e ’St . u t m c l  p e m s t  I e ’ ; ; t  d m 0  m l i ~~ o m I t  1 d m  c m i  t O o t at ’ e m  I

c l i ’  ‘v ’ ’ t e ’o I ( h i r e ’ t t g l u  t r I , m I — , t i i t l — , ’ r i , ’r at p r e ’ l c ’ m ~ i m m i i ~I u i  i cc  I o u - c t  t c m m .  l i i i ; ’ , . i  c a m  -

i I t t  e m i t  m mm i v  pr t ’v i c l c ’  .1 \‘ e ’i ’ ’,’ t’e m i u m ’ I i  I t t e l  i o ’ , t t  i c ’ iu  ‘1 i t ’l i ,d’ it i t v . I5e, p i m- ’~ t im , ‘ - ,‘~

i c ’ at - t V i i  I tens iii m ii i liii • I l ie ’ P c ’ , i i  . 0 1 1 1  I’ t c ’d i i e ’ I — I R e ’ ‘I c ’ i t t  c o t  I 0 ’ I m i t  I e m i t is’ , i S  . 0 I ’ , t o  t ’ - u i

l e t ’ c ’ t  c ’ -  I ,itttl 1m e m s t  I , ’  I a , , ’ I c S t ’li ( l ie ’ ‘ ‘t i c ’ repe l! ~~~ p r c ’h I , ’; ’ ; .



‘fime v a l i d i t y  of the 1)MS tes t is bmisc ’ei Dim ti me I u t  t h a t  I l t e ’  - ,cp o’r— .u t m i — J ’ i’uid i I

proh I eumm s were developed 1w i n s e r t i n g  fau  1 t s  in MTRE , I t ’ ll ‘w i  up  3e ’m - o p t  e’d t rocu le he ’—

s lme i o t in g  p rocedures  t o e  Isolate thi’ faults , mmmiii not itig t h e  c c m u m o i  it ions  m i t  e,’;idh t

u u m m , u i o r  st e p  t im r ou g h eeut the I roule l e’S imt m i )  t iuug procedure . ‘I’he’ ex tensive’ usc’ m ’t
d Isp l ay  p ictorials , u m u a c i m i u i e  p r i n t o u t s, mind w m m v e f o r n m  p he e t i ep r ap ims l ive ’  t i m e ’  M i  Im h
t roubleshooting problems 1)0th high face mind cot ’ttetu t val leh i t v  . It  ~ h i c ’ m t l d  h e ’ aol ,‘ ct

however , t ha t  p e r f o r m a n c e  on the,’ paper—mm nel—p t’nc i 1 DMS probl d Ims l u m m s n Ot  i ’C d ’ t t  e ’ d ’t Il

pared w i t h  hands—on p e r f o m  tinanc o Oii 1 ITRE . ‘l’lw re’ leery , the’ re’ I m i t I oush I p bc ’ t S ’ e ’ o I t

s i m u l a t e d  t r o u b l e s h o o t i n g  p or f a  r immanc e mm cl m e’ t ern 1 I romub I & ‘shtcsi t i np i s  rm o u I k iowim

‘!‘re’ub leshoot t u g Prob leuuus

‘l’lmere were no si gnificant e f f e ’ e’t s found  fe ir m u u i v  of the ’  v m m r i a h ]  e’~ w h e n  I t ;

total I)MS score over mm li three prohle um ’ts was a n a ly z e d .  Tab le ’ S s l m o w s  t i m m e t  t hm c ’t ’e’
was l i t t l e  change f rom p r e t e s t  to p o s t te st  mmm d no d i f f e r ence ’s bet i ce ’eu i  t !me ’  t h r e e ’

g roups  i t t  t erm s of t h e  t o t m m l  p o i n t s  m i t t a i n c ’e l  over t he’ three’  p r o b l e u u m s .

T a b l e ’ 5

Mean Total Pa j u t s  At  t mj j n y e l  am-i t~me’ ‘I ’imr ee DM5 I’ r ob l e nm s
at Pretest mmd P o s t t e, ’s t  fei r Three Groups

G r o up s

I) [m m g u i e e s  I i c D i m m g n m m  51 Ic
Feedba ck + Fe ’edback C o n t r o l

Cond i t  I e m n  Tra  i n  11mg G r o u p  Group  Pr o up

Pr etest 201 207 195

I ’ ’ S t t e ’st 198 210  20-c

S m e l t ’ . — — M i x  l t im um score’ = 2 5 2 .

Feim I ~~j ui l pu ui en I l’es t

~~~~~~~~~~~~~~ t~eI_i,ib i I i t ,,~,2 and V al idity

m~le j y e ’ I iv It v c m l  t I m e ’ I t ’s I E q e i  i pt mm e” um I ‘I en t Wa S e ’v ;m I uu , i t t’el u mu t ime ’ 5 , O l ~~e ’ is ,t ’,’ 1;.

t i m e  ~~I R E  p e ’ r t c m r m ~tnce ’  t e ’ s t s;  t i m ~~t i s , t w o ’  I’m m t e r s  I’ u ’c ’ m ;;  t im e u t ’se ’ ; cm ’ e ’h s t m m t I S’c t e ’
t iid i v l e t i t . i l  lv  p m m i t’ eei w i t h  I’TEP r a t e r s  e h u i r l u m i ’  t im e p r ( ’ t c ’st  i t i g  of .~0 M’l’s. , -\ t , ’t .u I

o ’f  I 60 p r o t h  I e’tlus se ’ re ’ obse ’ rved m m m l  se ’para t e l ’ c’ u’ e ’co ’reh eel 1w 1 l ie ’ c h i t  b r o i l  I p m  u u
c m f  r u t  t ’ t 5 . I f , i t i  , i u m v  of l ime ’ t h r e e ’  se ’c ’r l n g  ; i t ’ e’ , i s ( e ; . p ,  , i m u i t  i , c I tm I o ’ i ’ t ’ o l m i ’ t ’s .

c’iem m t re e l ; ; e ’t  t In gs , icr P1’emb I c ’m ; i se i lu t  lou t ) • an M’h d i d  no t  ‘ i t t  e ’ ’ ;p t  to ’  e’ ee ulu i m I e ’ t  e ’ I ho ’
i - c t  c pa  • that area was I m e e t  I tie’ It ielc ’eI him I h u m ’ e ’v . i  I u n i t  lecim si m i - ’ - t i m  i s  won Ic1 hu ,I \ ’ e ’ t’ c ’ m .m u 1 t e l

in tn lul l l a t e l  ~i i i m ou i m t  o m i  ,i e’, r ec ’ m e m m t  be’twe’e’ti u’ m u t e ’ r s .  l i i  , I t ’ e ’ , t  m ’f s , i f e ’t v  is’,i s i l l ,  I ; m c h , ’cl

i t t  t l m e ’  e V i l  u i , i  t I c m ii  , e i m I ‘
~‘ i t  cent’ or m o ir e  of t h e ’ o t im e ’r  t hi’et ’ a c a i  l i m e ’ a u e ’ , m ; ~ W e t  e ’

• m t t o ’ l ; lp t e ’ c I  . For t he’ t ht’e’e ’ pr c e h he ’mml s t i s i t i~’ t Ime’  c ’sc ’ II Ic ’sc c’pc ’ , t Iu~ t o ’ w e ’ ;  i u l  I’ ’ -



m t p r o ’e’iu u e ’ t m t  be ’t ~~e’e ’n r m t t  e ’t s; l e e r  l Im o ’ t imre e ’ c r c ’b  i e ’ m i m s  u s  l i m p  I h u t ’ c h i t  I c ’ i e ’ t U  Ia 1 V o ’  Ii —

u iue ’ t e,’ t’ , 81 f) c ’I’ C e ’ Im t .eg r e’e’m i m c ’ ii t ; lee r  t i m e ’ two  pm ’ e m h l t ’tuus O t s i u m ; ’, tIle ’ Vc ’  I t  — c ’ I i u m ; — t m u i o  u m i n i  - ; e ’ l  c i  ,

67 p e ’r e ~1’t1 t mm p r e e ’t l i en t  .

t l s i t m g  t h i o ’  smim l u e , ’ pi ’eee ’ e ’o l i t r e f e u j  Iow ~ eI i’d th t ime ’  M’I’RI- l’ re ’ve ’il t i ’ , ’ o ’ l1 ,t l o u t  c ’ t i , i i t o ’ c ’ l e s t
t Ime ’ re, ’ I I .th t 1 i t v e c f  I l ie’ ‘l o s t  E qu i pnm en I ‘lest was ost i u m m a t oe 1  i t t  I i tm i ’s;; e’ I I I t o ’  ‘ o ’ m is  I s t i m  o v

om l t h e ’  e l i . i p u i c i s t  i e ’ eie’ c ’ l s  l o c n s . For  the’ o e S O ’ I  1 l e i s c e )p c  , t h o ’r e ’  was 81 pe ’r c ’ c - m ; t  ‘ m ’  I - - n a - i t t

i i m  t i m e ’  e i i m i p t m e m s t i e ’ c le ’ci s i c ’n s  f r o u m m  p r e t e s t  to  p e m m ’ m t t € ’ s t ;  f m m r  t i m e ’  d j t ’ f e ’u’ e- , m t  i , t I  v i t n a - t e  u ,
60 pt f’c’e’imt mt g r e e ’r l u e ’ l m  t ; leer I lie, ’ vO 1 t—oh r u i—m i t i  c r oa m iuumue t e r , 77 p c ’rc o ’ru t mug c o - e n ; ,  - m l  . l’~,
ohse ’ i v I tip s m i l e ’  ~‘ proe’amt t i eens cever all le st  eqet i pumm c ’tu I p rob 1 omm ts , I Im i,’ u o i s i s  ‘m p c I  ‘ ‘ m m

i p r e’ t ’t m uen t i n  t tie ’ d iat’,nel s 1 h e ’ dec 1;; i ems f ronm p ret C ’S I to) 
~~~ 

t I d ’s I

‘l ime ‘l e st  E q u i p u m u e n  t Tent  hm m s h i  p it f ;mc  e va l i i i  i t  v bec’;i cisc ’ , ml - I l l  m l ’  I ti c t e s t

I he M I s  Im ave’ to nuake c m i i  i b r a  t iou i ad j  us tiutet i  is mi n d nme !asu re u ;me ’ui I;; us i mm ~, t h u e ’ e ’ m ] U l’u ne ’t l  t 5
in ti i~’ sm mumu e ’  n ia t in er  mis em I. lie ’ l o b .  ‘I’he t e s t  has h igh  con t e’n t v;m l i e 1  I t  ~- s i i i  o ’ I h u e ’
St e’ p~ 

u ’ o ’ V  e ’ t’e’ oh by the’ seas r I n m ~ ml r o a n  a re,tm I m u k e ’ I i  f r o m  the ’  e’ qo u  i ~~~~~ t Io ’o ’ I t o  i c~~ i I mmm i t o  m a I a

‘ l i c e ’ c , i l  i o i  i t v  of ( li e ’ i n o h i v i o h c i m i  I p r o b l e m s  m - .’as I’tj i ’ t I t i ’r m t s s u i ’ e ’ el bm - ’ Im ,uv i m ’  ‘m cc i . i  I
e ’ xp t ’r  i c ’ t t e ’ e ’ oh M l ’ s , m t t ime ’ t w o ’  , I FRI e q u l  I puuue’ im t  l’m me ’ I I m I i t ’s ‘wa 1k t h i r e i u u i ’. l u ’’ t l ie , I e ’st
p r o b l e ’m ’m s . ( t ) u u ~ c ’f  t ime ’  ee t ’ I ,i ’ I t u m m i  i ’ se ’I  I I o m se ’o m pe ’ p r o m h h e ’ t m i s  w m m s  c t  i u m m i u m , i t  i’d i t t  cu I i h s
t e ’st  t r ’,’ ; ’ I m t  w h t e ’ i u  i t  w m m s  b o u n d  l im i t  Ml’ s ole ’ m e e t  o i n t i m i l l y  t m m , u k e ’ t h u t ’ I l t e , ’ . t S O I t c d I l l  i t

r e’c li i 1 reel . )

‘h e’s t I- ~j~t i p t m t e t m  01 t i n e ’

Foe r , u I I t c’s I o q u t  i piui c’u lt s  , m i l l  grodips go r f e s  r umoet l  poe~ r lv on I he ’ l i r e ’ Ie ’SI , .i uid
i l l  i t m u p r o m v e ’el out t he’ p o s ti e s t  . ‘l ’Imeu s , t he’re’ wmts l i t t l e ’ di f f e ’ r e ’ i m ; ’ e - b e - I  w c ’ o ’ t m  I l l ’

m ’, m e m u p s  . [hi is is shown i t t  Fl g,otres 4, 5 , m u d  6 , in  t e r u m m s  of t h e  
~~ 

r ce ’nt  01 po sa I ’ I~ ’
go ’ I n t m - c  (limit o’Ott let Imzmve hetm eo n c i t  t m m i n e d  over  t h e  see ring m t r e ’as at  i i i  it. 1 , 1  1 p c c  e d i t  t e s

c c I t t  I re c  1 s~’ t t  i imp s , mind  p ro i l ,  le ’um u so iu lion. Aum a 1 VSe ’s of va r  lat e c, is’ i t. hi re ’pe’0i I c i i
u u ue ’.i sot re’s on t he ’ pc 1 e at  / p e e s  I t e s t  va r i m i b  I etm I n d l o ’ mi ted Ibm I the’  S V e ’ i’m t p e ’  1 nI ~ r c ’vo ’ I ; ;o ’ I l l
e l f  I 1 tee ’ r ’e’nt on I lie’ oso ’ i l l  ei m- ce’ope’ , 19 pere’e’tit on time’ di f fe’  rent i m i l  V o l  I m i l e ’  I e’ r

itel lb Pc’ rc ’e’mm I ~en I lie’ Vc ’  I. l— o h n u — m l  c rom e ttm um me t er , W e r e ’  s t a t is t  i cml  i i  \‘ s i p it  it I i  ,t  1 , 1

(Im (I , 60) = 12.48, 2~ 
‘ .01; F(I , 0 0 )  = 19 . 2 2 , E . 0 1;  F ( l , ho ) = 17 . d i , 

~ 
- . 0 1 ;

r e’spe ’c ’ t i v  e Iv) . ‘l’lie’ i i V e tm r , u ,~c,’ l u m p  r O V e l t i e u t  t c i f  15 pe rc ct -m t 011 O h ’ S o ’ c’, 1 ui ; ~ s a t e ’ I v p i e ’ —
c m i u t i o e n s  o v e r  m m l i  p r e c b le ’m ’i s  was m i l s o  s t m m t [ s t l o ’ .u i  l v  si g u m i f i o ’ m m u i I  ( I ” ( I  , 00 1 ,r ~~ ~,

U I  ) . Ni ’  m e t  Ime’ r’ e’ f I eels we’ no fem uime l to be’ s 1 gol f i ca tu t u t  a imv a I I I i ’ a a , I l i , i  I ‘ e m ’

\ ‘; cci  t O  t l m e ’  M ’t ’R I :  p e ’ r f c e r i m u m m n e ’ c’ t e s t s , m mii  ~m eud  i t  i e e i m m m h sem I c m l
, 
~it m, i lvs c ’s i t ’  p e r t  ~‘ u  a ’ ,;

I c e see ’ i f  (lie’ ml V e.’r,ipe ’ i nu lmroe v e .u mm e ’lut fro m , pu’ot e’st to ’ po m s t t e s t  w , u m - c  clime ’ I ’ ’ t l o a d ’ ‘H ’ .
i n  t h e ’  s . t m u u p  I t ’  w l u o ’  e t h e l  n e m l  .111 eapt  cu te ’ c ’F  m n e ’n e ’  o ’f  th e ’ p rom O I c ulls  ,i t ‘ l e t  e ’s t  I ’ e i t  ~l i  c m

( t v  t he’ m ;, im m m o ’ j m r e h  t o n i , oc r  p r o m b  l e ’ImIS , m i t  p o st  I o a t  . ke ’ m m u e e v , ~ I o I ’ I h u e ’ S o ’ I u i m l  I v  I c ! u t , i  I s
d i e t uu ’ ’ t e’Im m ing e’ t t i c ’  r e ’sut  I t s .

I o
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DISCUSSION

Performance Defic iencies

The pretest results slmowed that there were serious defici enc ie s in t m m s k s
related to the maintenance of the MTRE. In fact , the Initia l pcrfornmance lyve’ls
were so low that almost all MTs were assigned the entire rc’uume clial trai u;i t ’ig
package . Prior  to t e s t i n g ,  it had beeuc anticipated that a considerable tm un ,ime ’r of

MTs would require little or no remedial  training. On pre~vcm rmtiv e maintenanc e’
tasks, the overall percentage of steps comp leted correctl y was only 57 pe.’ro’ent
(Figures 1, 2, and 3). This level of performance is e’spe’t’lally low when i t
is considered tha t the appropriate maintenance docunmentation was iii the hand s
of the MT during testing. An examination of the effect of previous scimoo l
experience on the performance of these tasks revealed that mi si gnificantly
greater percentage of steps were completed (80 p e r c e n t )  0y the  19 Ml’s w h o  h a d
a t t ended  the MTRE Maintenance Course than by the 35 MTs who bad no t  (45 p e r c e n t )
(t (52) = 3.76 , ~~ , < .01). The largest contribution to 111cm poor  p e r f o rm an c e  e l

the MTs without MTRE classroom experience was made by new l y r a t e d 1 MTs , se ’ ve ’ r , u J
of whom could not even find the applicable procedures in the  d o c um e n t a t i o n
ava i lab le  during the t e s t i n g .  P e r f e c t  per formance  was a ra re  e ven t , even m m n ; e ’ng
those w h o  had classroom t r a i n i n g  on MTRE . It should be’ noted that t h e  t u l l e
between comp letion of the’ MTRE Maintenance  Course and t e n t i n g  ranged f r o m ; ;  4 I d ’

29 months. The maintetiance skills of the MTs given the MiRE Preventive
Maintenance Test might he expected to decrease dur i t ig  t h i s  p e r i e m e h  because ’  t h e y
had not had recent responsibil ity fo r MTRE and , therefore’, Imad no o p p m r t u m -i i t n
to practice these skills .

As indicated previously, the few Mi’s who had respoums ibil itv four M’I’RF em i m t h e ’

patrol previous to the testing were given time’ l’fl’RF Co r r e c t iv e  I’L ’ m i i i t t ’n ; t n e’e - i e a t

Their troubleshoo t h i p  pe r fo rmance  showed serious d e f i c ien c  ic’s.  P e r f e u r im i a n c e ’
e)fl t he  t r o u b l e s h o o t i n g  p rob lem of mediunm difficulty is e e f  most in t e r e ’st b e c a u s e ’
it uses a prefaulted nmodule and is very similar to t ime p r o b l e t iu n  g i v e ’ t m to ~ t i i e i e ’ i m t s
in the lITRE Maintenance Course. Four out of t i m e ’  n i ne  MTs w iu o luad rem s p e e l m s  I O i l  i t  v
for lITRE on t h e i r  last  pa t ro l  could not solve t h i s  pro b le tum a t  p r e ’Ie ’st .  S u i t ’ t ’ t  i i —

tumg ly, three euf these’ nine MTs had not atteu-mdeei the ’ M i R E  M a i n t e t t a n c e ’ 1 s i r s,

Ye t , emne of those  three MTs was able to solve the’ p r e u b  Ion m i t  pr e’t c ’s t  , c.’i; I I c  I t i N , -

out of six Ml’s who had at  t ended  t he’ cou rse ’ cemu Id  net t s a l v e t m  t h e ’  p roub  hem .  h t m l  a

seems to suggest tha t classroom t rmm iri i umg on N TRI- may not  h e ’  St  r o t m g l v i c ’ I m i t  e e l

to troub leshoom t jug p e r f o r m a n c e .  P e r f o r m ance  on the’ si mu Ia ted I r euh i  l e ’s l ic ’c ’ I j im

problems, g iven to all of the Ml’s, lends support tel this siippe’ stioim . ‘l I t , I c  ~,. t ’ .

little difference in  t h , ’ n me ’ mm n total number of p o i n t s  a t t a I n e d  u ’ t m  t h m i s  l ’ r c t eat
between Ml’s who had M IRE classroom t ra it t  ing (210)  and t im em se  WO e ’ h u m i d  n c ’ t  c, 9 ~
Al  t houg h the KTRE Main tenance  Course may lie f u n d a m e n t a l  te m per f” r;m; I ng prevent i ye ’
ma in te m manc e ’  , It ap pears  t h a t  o t h e r  f m m c t e ir s  may he ’ of e”qcia I I n tp m ’  I t  m m u m e ’ e’ i n  cI t y , I ‘‘p-
ing t roub lesheio t ing skills . It  is p r o b a b l y sale ’ to  cone’ I tide I Im mi t e e r i e , ’ , f t l i e  -

fac tours Is practice in  p e ’r f e ’r n t i n g  ceerr ec  t i v o ’  r u i a i n t en a n c c ’  • w h i c h  e l m , ’ ’ ;  t t c ’ t  c o ’ i i i

f r e q u e n t l y  on MTRE because’  of I t s  exceptiona l re’l i m b h l  i t s ’ .

Ser heims per l ou  r i nance  deli e I e ut c  i t ’ s  we’re m i S C )  f c m u i m o l  i n  time’ ut se c m i  t e n t  c ’ q m t  i ‘ i c - I ;

Wit lIe the’ def Ic Ieimc ic’s e’ne’cu uim tereci In t he’ iim ~ ’ at t hem cliff , ’ r o l l  t i,i I ye i t u m e ’  m r  a m m c i
the vo1t~ euhm~imt icroammmuet e ’r we ’re l e ’s s  ser i o u s  t i tan t, I m c m s e’ e ’ m l e ’ e i u i m t  ‘ i c  ml i;u ti m ’  l u ’ .-

c e f  the ’ a s c i i  loscop e , pe r f or m ance’ was n I l  h i  u t e e t  a e l t ’ q u i m i t e  t o ’  s l i p l m c ’m’ t mmm l i t m t i - m i t t ;  c
Prev t eu us  schoo l expe ’r ience  w.ms  r e l a te d  t c m  m or e  pr o f  t o ’ i c ’ i m t  t e s t  . ‘q u t i t eu u u e ’ l i t  U ’
j u s t  ,is i t  was r e l m i t e c i  t o m  l u e ’ t  t e’r p e ’ r f c m r m ; m u u m m ’ e ’ e ’ m m M ’I ’Rt - ’ p re ’ \ ’e’ t m t  l i e -  mmlii i i i t e ’ u m . i m i ’ ’ I ’
Over  m i t  t h r ee ’  p l i e s’s c m l  t e s t  i ’qe t l p u u i e n t  • . 1 m - ; l g t m i f l e ’ . u m m t  l v  r r c ’ , i t i ’i p e t  t u t u ’ ’

I ‘I



pa in In  was a t t a i n e d  (46 p e r c e n t )  by Ml’s who bach a t t  eutchc’d mi t e ’~~~t e’qu i p l o t t m m i i  ‘e-

tItan by those who had not  (31 p e r c e n t )  ( t  (61) = 1.81 , ~~ , .0 ). O n ly  10 at
t h e  6 1 iTs tes ted  had the  advantage  of classroonm exper le ’nc em devoted  s o m i e l y  t o
t e s t  equi pm ent,  use . For those 10 , the’ t ime s i n c e  comp l.eI ion of t i m e ’  c o u r s e -  r , o u u g , - c m
f r o n u  I to to 96 months . Pr o f i c i e n c y  mi ght  be expec ted  to decre,’i~ e (ove r m i t  I e - .is t
t h e  longer t t ine periods because of in t er n m i t  t e n t  p r a c t i c e  o p p o u r t u m n i  t h o ’ s , e ’sp oc imi l i v
In the’ e’ase of the most comp l i ca t ed  p iece of t es t  equi pl’t m e n t , the ’  us e’ i i  lte ’;coiue ’ .

I i i  regard tee the oscilloscope , imo t only did th c Ml ’ s have difficu lt y i t t  n m m t k i n g
calibration adjustummen ts and nmeasuremen tmm , but a majority uf t hem iuael t reu oihle
w i t h  t h e  basic  tu rn—on  p rocedures .  In f a c t , many Ml’s could n emt e ’vc’rm set u p  (hue-
equ i p m e n t .  A comment made by many I’ll’s during testing was t h a t  t h e  o m s C j 1 ] O S ~’, , 1 m e -
i s  u s u a l l y  alread y se tup  and c a l i b r a t e d , and , i f  i t  is  not , an I ’ : le , ’ct ron i c
Technic  ian (El ’) can be’ asked to do i t .  gowever , time ’ p o d u r  p e r f e u r m m m a i u ’ c’ ex i i  l i m i t  e e l
by the ’ MTs on use of t e s t  e qm m i pment  p r onmp te d  PTEP t o  ex a i m u in e  a so ’ i e c t e c h  n~ i m ; p h c
of Sonar Techn ic i ans  mind RI cc Ir o n i c  Te’chni c i  miti s US I tu g aim ; me l mmp E m i t  i c u n  c’~ t l~ ’ I e’;.
Equ i pin e n t  Tes t .  The r e s ul  Is f o u r  those’ twe e  sainp i c’s were’ s I mmii Ia r to t lie’s,’ fo ur t h u e ’
Ill’s (P’l’F,I’ Eva l u a t  ion 5—7 6 , N o t e  6) and are In 1 m e ’  with pr e’v i e u u s  re’se’; m n h  ( e’ •
Abrams & Pickering , 1962; Steadunan & Harr i gan , 1971; Steiuiem ;mnn , Ceumicly , h l a r r i p~m u’ m ,
Mmm t leuck , & Steadmaim , 1969), which has repeatedly shown serious I u r o h l e ’ ; . m s  j i m  t i m e ’
use of t es t  equi p m e n t .  The MT ’s n o t i o n  t h a t  he can r e l y  on time’ i- ’F f m r  h e’l p i t t

using the euse’illoscope is not borne out by this data.

The’ results fre~mt t he ’ 12 MT crews tested showed tha t a l l  g r e m u p s  im pr o v e d
s i g i m i f i c a n t l y .  N e i t h e r  feed back on ind iv idual  weaknesses m ;m ’r fe’e’dbmmo ’ k Piu s
spec i i l c m u i i y  assi gned r e u m i e d i a l  t r a i n i n g  itutprove’d job  p e r f o r mm m n c ’ c ceve ’r t l m m i t  s l u o m w m m
by the Cont ro l  Group. Therefore , time improvement that did  t m mke ’  p h ace four the’
t l mre .ec groups was p robab l y due to exper ience  gained iii the’ testing sit tlat iou rm .

Absenc e of T r a i n i n g  and Feedback E f f e c t s

Ther e was no t r a i n i n g  e f f e c t  be’cause mos t  of the ’  19 Ml ’s in t h e ’  ‘I ra i i i  i t u g
Group  d i d  not comp l e t e  t h e i r  ass igneeh I es s on s  . ‘l ii is wan  c o u n f  I r m i ue ~d f I’ m ’ ; ; ;  he ’t It
so I f—re’port s dem r log post t e S t  ing mind frem in t ime ’ i’reugre’ss Che ck li s t s . ‘h ’hm e ’ sc ’
c hecklists were ret u rnc’cI by onl y two of t he ’ I ce l l r s ubuu imi r I lie’s l i t  I lie’ ‘Fr, i j im h i m ’
Gr ou p .  Of the,’ two ne’ Is 0)1 P rog ress Check  1 is t n ret ci r um c ’ei , c m i i i  y e m t t e ’  Cc , i i  I ~i i uio ’eI
supe ’ rv I sum ‘ in ! t i L m l s ver  I l y ing  t he,’ c ou mt p i et ion cm i  I e’ssons m m uiet  W m i s m l e ’ c c ’! p a l m  e’d
by i si  giied “I’r a in i n g  A t t e nd mm nce ’  and Cr i t  ique Record , “ wit i ch eisua 1 Iv ~ice ’ m ’;:p~m mm he ’;-
t li e- comp let ion ouf sell—stud y workbooks obtained fro um m 1”I’EP . As mm c e e t l a e ’ q u e u i e ’ e ’
e u n l y  f i v e  Ml ’s could he ideul t ified as Imav ing  comp l e t e d  t h e i r  m i s s  i gt t e , ’e h le ssons

Te e get  an idc’,i of whether ocr not the’ t r m i l  n in g  nmm i t e,’r i mi i s  m i  g u t  b,iv~’ ii’ ,—
proved h ands—on perforutiance i f t h e y  lm ;m e l boon I m mu re v i  de l v used , t h e ’ five Mi s
w h o m  ccnnp Ic ’ I e’d the ’  i r I i ’  snort s we’ re’ sing I e ’oI o u t  feur e,’xmlmi u mmi t I ci ii . ‘V it o ’ p ’  r t cC I’I’ l , l  1 m m  c ’
( i f  eac h o m f  t hese ’  M l ’ s wan e’cmm npare ’d to that cml s him i i 1;m r Ii’I’s iii ’ ; t ime’ ot it e ’ r t v, ’

grontps ; t lim i t i s , mc’inlut ’rn e e f  liii ’ C e ,n t r u ’  1 Group mi um e l h’c’dli;ick Gr om m ip mc ’ i m c ’  w, ’mi l e t
h ave ’ h,ee’ui t ;~n I p i l e d  , m i t  I he h u h  i i i  nm i i t ;u , t he , Si l l f l c ’  I o’n s ,mmls mis (‘,ic ’ l m c~ f’ (li e’ I iv ,-
MI ’;; We’re ’ a o l  ( ‘( ‘ ( ( ‘ 0 1  to foe rimi a vm e ke ’ o l sci hs ;tmmi lm i t ’ . It s h t e m t t  h o t  1 e e ’  uu c ’t i t  I ht , t t t luc t i- i-
I ) i ; i g t i c e ~~t i e ’ h ’ e’e’elb;ick + ‘Ira li t I imp  G r c e u t l m  M’l ’ ’~ wh mo lt , io i e’oe mm ipl o ’ t ccl I h u e - i t ’  l i s a , ’ i t s  m l , ;
i m c ’ t  be’ e’n m i s m ,  i gim t ’el t r i  htm l l u g  i i i  mm I I mil’ t’,,a . ‘ba lm he’ h s lu c m m, ’ .; t l ie’ vc ’kc ’ei ;; ctl ’ ;’ ,c;;1’ I ,-
c c  i m m m l u ,t  roth in t o ’  runs  c m l  t he po ’ re  e l m  I i r e ’ of t lie i~o’i i t t  a i c r  a t  t ’

~~
’ a I i u , t  I t~

- , - t c I;; j ‘. ‘ -2  - i t

1mr e t . s 1  le i mt ~c ’r(’ i t  I i  i r u ’ c l  i t  b m e m s t  t i n t .  For o ’x, ti; m b m It ’ , i t a t  ; e l c ’ t  t n t  I m i ’ ’ ~~ , p m
c ’  I ( l i e ’  1)1 g i l  , i  1 M i t  I t  j t no ’ t c r ’ 100’ ti~1o ;il ,-\,l m iS t l t ue ’ im t  (Iim m ’~ ~‘ e - I c ’ c - i t  l U - i  th’ O l  I i c t  c i

me - t ‘a;’ I t  .‘ ,t , and f u r  e , f  I hut’ s ,’ steps wet’,’ c’c e lll iu l i t  cd ‘i  I c o t  Iv , i t  ‘‘ ‘a t  t e m  • i ’  m m
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the “percent  Improve m ent ” was 80 p e r c e n t .  The ‘i’r a i t i i ng  Gr e u u p  s h i c m ~~e’ d nmc e re ’  i m p r o ve-
men t than  the  o ther  groups  in a l l  but  one case.  While t h e s e ’  c o m l t i p m m r i s o n s  ‘ir e ’ l ’ aa c-c i
on extremely small subsamples , they do suggest tha t , had t r a i n i im g  bee n C dm fl m j u h ’Ic d ,
it would have iniproved performance. An independent stud y, in w h i i c d  10 e uilist c- cl
personnel of a variety of elec tronic ratings were tested ashore’ and then g ive ’um
the test equipnment training, confirmed the t~end found in time yoked subsamp le ’ .
The results for the independent study are sumrmmarized in Table 7.  ‘I ’lmere wan
hi ghly s i g n i f i c a n t  improvement in performance a f t e r  comple t ion  of t r a i n i n g  oi l
the three pieces of test equipment——at posttest , 6 out of 10 attained over Y U
percent  of the possible po in t s  on the osc i l loscope;  6 out of 10 , over 90 p er .  cu l t
on the differential voltmeter; and 9 out of 10, over 90 percent on the  v o l t — e u h i n i —
microamimmeter (F(l , 18) = 278.0, 50.5, and 58.2, respectively, a l l  p, .001).

Table 6

Pe rcen t  of Possible Inuprovenment in Hands—on Perform ance [or  a ‘m’okc’ei Suhs~ir-p 1cm

Expeniment ;m 1 Gr o u p s

I)Iagimostic 1)iagnost . lc
Feedback + Feedback Ceen t m , ’l

Test Training Group Group G r c m u i p

oscilloscope
tm 

80 hO

Test Differential \~cm itm i ip r er
a 

86 37 iO
Equ i p 

-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

ment
V o 1 t— 0 h m — M 1c r o a n m m e t e r ~ 100

Tm m pe Sp i lce/ Cmm nlst e ’r I,eead b m
~ ~ 1)

M’l’RE 
_ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _

Di git a l M u l t im mu e ter Che,’ck
1 

U ,f) / ‘

N o t , ’ . ——No trmmi n ing was isa Igne ’ d t e e  t h i s  m-mmm hs amp l e ’ m i s a re ’”m u i l t -~ t t I m e
p r o b l e m ; ;  h n v o l v l i m g  the t m i ’ t ’  r c ae le ’ r c h e c k .

= 9 for mill  three groups.

3 f or ,i h i  t h i r ec ’  g r o m u p s .

= 2 l e e r  m i i i  t h r e e  g r e i m i p s .

—- - ‘ - — -—  - ‘ - - - —  - -‘-~~~~~~~~~~~~~~~ ‘--- -~~~~~ ‘ _ _ _ _ _ _ _ _ _
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Tab le  7

P er f o r t u m ; u i m c ’ e cm f ‘l en Navy T e ch n i c i a n s  on the  Test Equ i pment ‘lest
B e f o r e  and A f t e r  ‘l’ r a iu i ng

Percent Correct

l) i  f t  ( ‘rent ial  Ve u I t  —Ohiu u t
()sc ’ i i  I cu sc eu p e ’  Vu it mete ’ r NI i c r d ea lm ,m e ’  I e’ r

BeI’ore’ ‘t raining 5 22 2 9

A l t e r  ‘h’ r , m l i i i tm g O ) ( )  91 9’c

A l t l m e ug h i the ’ Feedback + Tra in ing  Group  was g iven f e e d b a c k  and s p e e ’ i f i c t I I v
mis s  igneel reined ia l  m a t e r i a l , t hey  st i l l  did no t  imprcuve ’  in p e r f o r m m i a n e ’e ’— —mu m ~i i n 1~’
tue’cause’ time trmi in ing was no t  c o m ple t e d .  Given t h i s f a c t , h i  i s  n o t  surprisi uF
t o  finch that feedback alone had no effect. The Sonar ‘h’echnician app lication
(WI ne;hio l I , Panell & Pickering, 1976) also found that feedback alone’ ba ch  I t e m c’t feet
II was suggested tha t it may have been too di ff I cul t for time Sonar ‘l’ee htn i c i  , t i m s
to e c’xtrmie’t time need ed in f o r m a t  ion f r o n t  t h e  a v a i l a b l e  d e e c u t m m e ’n t s . WI i i  I c  I h m i s  O c ’ Oi  0

po ssihtlv hue true i n  the  p resen t  app l i c a t i o n  fo r  the ’ t e s t  e ’qui pm mien t  lu i t e e l ’;aut b u m
it is embv ies t s l y not the’ case for tlte’ MTRE infornm ;m tieun , since’ detai lee1 s t e ’ 1 m — I ’ v — - ’t t ’; ’
p r o c t ’ e l i i r e ’ s  a re  listed in the off icial documents. ‘[lie reasons for m m o t  us  i i , ’, I c cci—

Iu ,t c’k m m r e  p r o m b a b l y t he’ sante as those f o r  not  u s i n g  t r a i n i n g .

( :o ) imlime ’ n I s  ‘ni t i m e  N o n u s e  of T r a i n i n g

‘h ’l ie ’re may be ,t number  of reasons wh y the  ass igned  t r a i n i n g  was n o t  ttsc’ e I  1ev
,m im m a j e m  r i t  V cml Nfl’s l i t  the’ ‘l r m i  i n i n g  Group  te) supp lemen t I lie in oimgolimg shu i p he e t r~I
t r i l im i i me ,  . El rat eel mill , t h e r e  may h a v e’ been soutte f e a t u r e s  of t Ime ’ t r ,t  i m m I t i e ,

u m i , t t c ’ r i ; t l a  t h a t  c’e m n t r i h u t e c l  t o e  thc’ir n o u m u s e .  For examp le’ , t h e ’ i u t e l j v j d c t ; i  1 l ea-a ; ‘ m u ’ - ’
ccl ,i t rm m in lim e, Iuae ’ k,tg~’ , wit  i e’h r an ged fr o m m u a p p rox  I mtia t e l  V 1 Ic) 2 Ite sm rs , we’re ’ Imm u ic Ii
I eet mg e ’ r t han  t ho ’ ~—h eeu r 1 e’ssona ou I the Sonar ‘h’ o’e’hnl c ian app I ic;m t ie en  in  wlu  i e l m
(ri i nhm t g s imm t o u n e l  to b et ’ usonI (Wi,iche’ h I , Pane’l I ~ h’i cko ’ritig , h 97 (u ) . l i i  ~c h ol  i i  l o u t ,

c’s t i np, t~ m i ik p 1 m o e ’ ecu seve ’ rm i I ~l if I e’ re’n t p i ~‘Co’ 5 c m l  ecp i P lm t e ’ i t  I rim t hi ’ m t h i t  iu us I
e l i t e ’  l i l t ’ , 0 , - i ’ m  lii ( lie ’ ~—~~‘i t . i  r ‘h ’ e ’ i ’ h i i m to ’ i an  ;mhup I I emit i o m i t . W h m c ’ i t  o le ’  I Ic ’ m e ’ u u e ’ i i ’;. O m o  i c ’  I cmi i t c h ,
I l ic e’ I i ’ , i t i t r i ’ ’ m  t’~’sii I ti,’ch j i m ( l i e’ i s s i g i t u m m o n t  o u t  I e ’ i l l ’, t h i v  1 r , i h u i  h i p .  p i o ’k.i ’c ’m. c m i  i ’ m  t i m
tii ;i ii v c h i t  I ‘ I’e ’Ii t , i re’ ,is

h ’ e ’r a m c r i t i c  I u sa i pmlune i m t 
~ 

ram t l e e ’ s, pea ’ut I jar t e e  t l ie ’ d i pe’ i , i  1 1 o m i t m i i m t l  mmu , i  I m i t ’  u m . u  t i c ’
i i  c

~l I P I • c i  c ’ t ’ ,ih I y had a a I r en m g o ’  r l i i i  I cn ’ne ’ c ’ ou n t h i t ’  n o ’ m u s e ’  c i t t i m m  i t t  i l l ’ ’. m m m i  I c 1,1 I a
l u , i t m  It’’ - ’’’ ‘i t I t’r m g t Im c’r t r i  h t m l  i t t ’  p ;ie’ k ; m ’ c ’  sIZt ’ . In par t I co t tat ’ , cu l l l v  c ’ti e’ h is

is  i ‘ t i e ’ e l  I he’ i e ’’ ’pm mis I h u i I i t v I c u r  M ’I’R E , u i m  mm g i v e n Nit rOe I . I ’ i m m i t  N i ;  n e t  cmlv t h e
, e i i l  ‘

~ ‘ ‘mit ’ w l t i e  h i t s  t h e ’  e m pp e ert iin i t v t o e  p r m l o ’ t i c c ’  hi i s  mitm m i t l t e ’nmi t ’ie ’o ’ s k i  h I s , h u t  t i c ’ u s
iso l iii’ ‘ tm l y  tun e ’ w h it ’ Im , Ii ‘ i ’ lv Ii ’ f o c I  t l imi t t h ou S e’ sV i l l s  i i i  l u c ’ m o ’ a ’ , , i l \  t i e  m i s

j ibe . ‘I, ’ r’’,evo ’ r , ,i o ’ iv i’ru ‘II ’ um ;; t , i h I’m’ h u m m n  re~~m p m e i m s i h m i  I i t ’ ,’ t i  “ H l ~ t ‘Ill ’,’ 0 11 c c ’ h m i ’ i m i m ’



his tour on an FBN submarine.  This probably  serves to reduce t im e’ p e r c e i v e d
importance and relevance of the training for those MTs not  c u r r e n t l y  m m s s i e , u u c ’ d I
responsibility for MTRE.

Another  impor tan t  reason for  nonuse of t r a in ing  m a t e r i a l s  is t h a t  M TRE
is an exceptionally reliable piece of equipment. Because MTRE operates wi thie ’em t
failure for extended periods of time, studying material related to lITRE is i i k e ’l v
to appear to be unprofitable. Unfortunately, the exceptiona l reliability of >‘;l R l’
resul ts  in l i t t l e  oppor tun i ty  to pract ice  maintenance s k i l l s , and t h i s  se ts  t h e
stage for the deterioration of these skills.

Implementation Costs

The es t imated cost of reproducing one complete set of t r a in ing  m a t e r i a l s ,
less the test signa l genera tor , is $196.85. The amount of $195.74 is a o n e — t i ; a e ’
cost because all of the materials are reuseable , with the exception of the first
s e l f — s t u d y  workbook. The p ro to type  test  signa l generators  cost $1350.00 e m i e h i
in an eight—item lot , which includes one—time developmental costs. The prie ’e’
of this equipmen t can be expec ted to decrease with additional orders , e sp e cimmlhv
if the lot sizes are larger .  A breakdown of the estimated costs Ia-’ t r a i n i n g
package are shown in Table 8. Since only  a l imi ted  number of MTs would  he
tested under the recommendations that follow, the time requirements for !‘VI’RI”
equipment , test equipment , and a test proctor are minimal. The h a n d s — o n  p e rt  o ’r —
mance tests can be comp leted in less than 2’~ hours, and testing could he e’mm sil v
conduc ted by PTEP during the routine PTEP testing.

Table 8

Estima ted Cost of Training Materials

S e l f — S t u d y Workbook Con u p o n e n t s  h - s t i u t u m i t e e l  ( m o S t

Review of S a f e t y  P r e c a u t i o n s  19 P r i n t e d  Pages $ 1 . 1 0

Tr oub leshoo t ing  MTRF Faults 60 P r i n t e d  Pages $ 2 .1 5

Simulated l’ro cmb leshoe u t  tri g
Exercises $0.00’

MTRE Maintenence Procedures 42 Prliiteel Pages $2 . 0 0

238 S l Id es $7 t .0(1

8 A u d i e ’  C , i s m 4 c ’ I (c’s ~‘h~+. 00

I Tape’ P l ay e r ~ 2 t m . 0 U

Test Equ ipment Measurements 2 i 3  l’r i i m t e ’ d  Page’s $6 .00

I Test  S lgnm i 1 Go”me ’r;o ‘c $1 I u O .  0( ~

aAvai lable  ttmr m ug h PT EI’

23 
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CONCLUSIONS

It is clear from the present app lication of a diagnostic testing and sht i phcuai’ cJ
t raining program that there are serious deficiencies in tasks related to the
maintenance of MTRE . It is also clear that  the MT and those responsible for
his training must be convinced that a problem exists that can be helped by
training. The existing MTRE Maintenance Course may be all that  is needed to
produce an MT who can accomplish MTRE preventive maintenance tasks. However ,
MTRE classroom training is not likely to be helpful unless received in the of f—
crew period just prior to assignment of lITRE responsibility. The same probabl y
holds true for the test equipment courses.

It is recognized that not all MTs will be sent to the appropriate schouls
jus t prior to being assigned lITRE responsibility. Some will already have att ended
these schools. The present testing—and—training program can play an Important
role in identifying performance deficiencies in those who have received school
training in the past. By testing those MTs at the beginning of the off—crew
period just prior to their assignment of lITRE responsibility, any perforum armc~’
deficiencies can be revealed . These deficiencies can then be corrected throug h
the use of the self—study workbooks of the present program.

‘ -u
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RECOMMENDATIONS

To improve the proficiency level of the MT designated to have responsibilit y
for operating and maintaining lITRE , it is recommended that:

1. If the designated MT has not already attended the MTRE maintenance arid
test equipment courses , he should attend these courses during the off—crew period
immediately preceding the patrol on which he will assume lITRE responsibility.

2. If the designated MT has attended the MTRE maintenance and test equi ptne’nt
courses , he should be given the MTRE diagnostic test at the beginning of thL
of f—crew period immediately preceding the patrol  on which he wi l l  assume M I R E
responsibility. He should then be assigned the appropriate  remedial t r a i r i i i m g
package and be retested at the completion of training.

2 1
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