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FOREWORD

This Advanced Deve lopment  e f f o r t  was conducted in  s u p po r t  of P r o j e c t
ZOlOS—PN ì Z P N O 7 ) ,  E d u c a t i o n  and Tra in ing  Development , under  the  s po n s o r st i i p of
the Chief of Naval Operations (OP—099). This is the f i f t h  and f i n a l r ep o r t
r e l a t i n g  to S uhp r o j e ct  Z0i08—PN . 24 , Personnel Readiness  Tra in ing . The f L s t
repor t , NP RD C Specia l  Repor t 7 5—8 , A Personnel  Readiness  T ra in ing  Pro~~r’~s:

I n i t i al  i~ro~~ect  D e v e i op m en t s ,  provided an overview of t he  p r o j e c t .  Subse quen t
r epor t s , NP RD C Technica l  Repor t  7 7 — 4 , A Personnel Read i ness T r a i n in g  Pr og r am:
Op e r a t i o n  of t i e  AN /BOR— 20A ; N1’RD C Technica l  Repor t  77—19 , A P e r s o n ne l
Read iness  T r a i n  ‘Log P r o gr a m :  N a i n t e n a n c e  of the  Mis s i l e  l e s t  and R cuJ  m ess
}~gu i pment  (NTR ~ >1k 7 Nod 2;~~ and NP RD C Technica l  Report  7 7— 36 , A Pe r sonne l
Read i ness T ra in ing  Program:  Ope ra t i on  and Main tenance  of the 1200 PSi S t e a m
Propu l s ion  P l an t ,  descr ibed the  program in the  th ree  areas of a p p l i ca t i o n .
This f i n a l r e p o r t  summarizes  f i n d i n g s  and conclusions across all  three  appl i ca-
t ions . it is p r i m a r ily  intended for  use by OP—O99 in p r omot ing  m o d i f i c a ti o n s
to tra ining that will increase Fleet read iness.

J. J. CLARK1N
Commanding O f f i c e r

I
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SUMMARY

ProbiL- -

Personne l who man the Nav y ’ ~ ships are not always capable of adequate i y
p e r f o r m i n g  the i r  assigned du t ies .  To improve personnel read iness , performance
inadequacies must be identified and corrected .

Oct ~ Ve

To develop and evaluate a personnel readiness training system designed
to provide detailed i d e n t i f i c a t i o n  of s ignif icant  shipboard per formance  d e f i c i e n c i e s
and the capability to correc t those deficiencies.

Approach

Three areas of application were selected for study: (1) the submarine
Sonar Technician operating the AN/BQR—20A , (2) the submarine Missile Technician
maintaining the Missiie Test and Readiness Equipment (MTRE Mk 7 Mod 2), and (3)
the Boiler Technician operating and maintaining the 1200 PSI Steam Propulsion
Plant . The experimental design called for three groups of subjects in each
area of app l i ca t ion :  a Control Group, a Diagnostic Feedback Group, and a —

Diagnostic Feedback + Training Group. All three groups wece administered a
diagnostic pretest and , after an intervening period of approximately 5 mon ths ,
the same test was renu mini stered as a posrLest.

Find ings

In all three areas , cr ctesting revealed substantial performance
deficiencies. Some minima l performance changes were related to receiving
feedback , but , even where these were statistically significant , they were not
large enough to be oi any practical significance. Training materials produced
substantial performance gains for the Sonar Technicians operating the AN /BC?R—20A.
For the Missile Technician and Boiler Technician groups , there was little evidence
of improved performance due to training. Ineffectiveness of training materials
for the Missile and Boiler Technicians appeared to be due to failure to use the
materials assigned .

Conclus ions

1. Significant performance deficiencies were present in all three app l i - i --
tions of the Personnel Readiness Training investigation.

2. Explicit performance defic iencies can be identified by application of
properl y designed testing procedures.

3. Perf ormance defic ienc ies can be corrected throug h remedial training
if training materials and procedures are appropriately used .

4. There is a need to determine specific s1-’ ipboard training needs and
to identify the sk i lls that are best learned aboard ship and those best learned
in shore installat ions.
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Recommend at ions

1. Where personnel performance deficiencies exist with respect to
important requirements, the procedures used in this investigation should be
considered .

2. The Navy should support studies to determine which skills should be
developed aboard ship and which can be acquired more economically ashore. - -

3. In order to systematically identify significant performance defici-
encies, the Navy should proceed with the development of a comprehensive ‘job proficiency assessment system. Such a development has been initiated as
Subproject P31, Performance Proficiency Assessment System, under Navy Decision
Coordinating Paper, Education and Training Development (NDCP Z0108—PN).
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INTRO D1 C T I u N

~‘r ou ’i en

ders o m~~l who man the N a y ”  s sh ips  ar e  not  a l w a y s  c a p a b le  of  a d e q u a t e ly
s i r  ass  Lglied d u t i es  (Abrains & P t c k o r  l a g ,  1 962 ; Anderson , 1963;

a P i e s or in g ,  I - 1959b; > 1 - L a c u , Thole , Smith , Lane , & le ’ l e r i i ; i ,
- ) . To im~ r ov o  ~er .~~n r e  r ead iness , p e r f o rmance in ad e qu a c i e s  m u s t  be
~~~er~ t i f  lea a t :  cor r eL , ted

T oe ob ’l e c t  ~vc a t h i s  o c v u c e d  development s u h pr o l e c t  has been r~ d e v e l o p
ama cv a nt e  a p ersonnel  coo l n e s s  t r a i n i n g  sys tem ( l e s ign ed  to provide  d e t a i l e d

• i d e n ti f i c a t i o n  of s i g n i f ic a n t  shipboard p e r f o r m a n c e  d e f i c ie n c i e s  and the
capability to correct those deficiencies.

~~: round

Ta- r e c a ir e n e n t  ~~r the  Personnel  Readiness T r a i n i n g  s t u dy  e n l - in a t c o  w i t h
Ve n t u r e  Team 43 , a group of  m a n a g e m e n t  r e p r e s e n t a t i v es d r m c a Fro m b o t h  c:~~~ - ,

r i n m a l  and research and deve lopment  commands for the purpose of i d o a L i f ”  ~~~:
N~ v v a ~ - t s 0 0 0 C i  r r eh i em s  t h a t  migh t  be a l l ev ia ted  ~y ap p r o p r i a t e  devel a p m c a t a i
e f f o r t .- . dne panel of Venture  Team 4 3 , chaired by Capta in  A l er N c N - ~ n O e l
re r osc ’nr  j i g  the C h ie f  of N.~v i J  Educat ion and Tra in ing  ( C N E T ) ,  con s  m e r e .
t r a i n i n g  nr o b l em s . One such problem was tha t  Fleet  commanders  lacked c - Y l ; e ” ’ e
in the  ab i l i t y  of  some sh ipboard  p er s o n ne l  to adequa te ly  p 0 r t  orm s i g n i fi c a nt
• —.pects  o f  th e ir j o b s .  In 1972 , the  t r a i n i n g  panel  recommended u n d e r t a k i n ~
tao  devc l a m r ,cn t  “ ion e v a l u a t i o n  of a system f o r  i d e n t i fy i n g  and e or r c c t i : ’ ;- ’
~h ’ c a r d  c a r snn n c l  p e r f o r m a n c e  d e f iL i e n c i e s .  The Chief of Nava l Opcra t~ ans ’
0f 1  of j e s c ar c i t , d e v e l o p m e n t , Test , and Eva lua t ion  (OP 9-; ’, , •a gr e e a  to  sun art
tue  s. an as a s u b p r o jc ct  of  Anvanced Deve lopmen t  O b j e c t i v e  4 3—03 , a nd fao- : : in 0
sas in i :~ ~red on 1 JuL y 19 7 3 .

~-a ~~- r e p o r t s  have eea f 5 ’~ ~s~ ed on t h i s  s ubp r n  ~e c t .  One d e s c rib e d  m i  t m 1
sa.iprolect : eve l  opmen ~ a ( i . aah s , Main , Ab ratu s , & S t e m n e r n un , N a t e  l~ , and
:1,0 O t h cT  ‘ rc -e p r e s en t e d  the  r e s u l t s  of s p e ci f i c  a p p l i ca t i o n s  (Laahs ,

& P i - k , ’ r i n g ,  13 7 / ;  o h s , Pooc h , P i c k e r i ng ,  1977 ;  V t n c i , e l , t , i’:n e l l ,
d i :-: ‘.. - r i n r , 1976) .  T~~L~ f i n a l  r ep o r t , w~~~nout  r e p e a t i n g  a l l  the  d e t ~~i i  s

t u e  ir ev  t on s  r e n or t s , 1, p r e s e n t  a compos i t e  p ic t ure of  the  c a m p l e L e
,, :ai-:v and a t t e m p t  to assess i t s  s i g n i f i c a n c e .

~~~~~~-- _ ~~~~~~~~~~~~~~~~~~~~~~~ 
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PROG RAM OV ERVIEW

The General Model

The main purpose of the Personnel Read iness Training e f f o r t  was to evaluate
a model testing and train ing program that diagnosed job relevant shipboard
performance deficiencies and then provided remedial training. This model is
represented by the following general equation :

D iagno s t ic  
+ 

Remed ial 
= 

Enhanced
Testing Training Per fo rmance

Since the focus was on enhanced job performance , tests  were cons t ruc ted  to
emphasize the demonstration of job skills. Training materials were nidularized ,
self—instructional , and directed toward the correction of identified skib
deficiencies.

Areas of App lication

Since it was evident that a personnel readiness t r a in ing  s tudy  could not
deal with all important shipboard tasks, it was necessary to limit the effort to
workable proportions. After discussions with representatives of the C h i e f  of
Naval Education and Training, the Chief of Naval Technical Training and N.ec v
project managers , it was decided to focus on the study of sets of tashs in ti i~~~

areas or application . The areas were chosen to include both surface and sun—

surface personnel and both maintenance and operational tasks. The three set
of tasks were: (1) operation of the AN/BQR—2OA by Sonar Technicians on F l e e t
Ballistic Missile submarines , (2) maintenance of the Missile Test and Re~ d i n c s s
Equinment by submarine Missile Technicians , and (3) operation and maint en i :. e
of the 1200 PSI Steam Propulsion Plant by Boiler Technicians on cruisers and
destroyers. Each of these areas had been suggested to the research te am by
indtvid uals who believed that performance in the area might be deficient .
It was felt that the AN/BQR—20A , a passive real—time frequency analyzer , wa .. not

being operated to its full capabilities. The Missile Test and Read iness E q u i p m e n t
(MTR E Mk 7 Mod 2) is very reliable ; because of this high reliability, maintenancc
personneL are provided little opportunity to practice troubleshooting , sEl l I~~.
Consequently, it was believed that when troubles did develop technicians mi g h t
lack t iC capability to correc t them. Various reports indicated that toe
1200 PSI steam propulsion plants were plagued by pr oblems , and it was f e l t  t h a t
many of these problems were a result of training deficiencies.

Experimental Design

The experimental design called for three groups of subjects in each area of
appl ication. These groups were a Control Group, a Diagnostic Feedback Groan ,
and a Diagnostic Feedback + Training Group. All three groups were administerec . a
diagnostic pretest and , after an intervening period of approximately 5 months ,
the same test was readministered as a posttest. For all groups , the time
between i re— and posttest was occup ied with regular duties. After the pretest ,
members of the Control Group were given only a percentage score on how t h e y  had
p e r f o r m e d  on the test without any specific feedback. They were not gmven
suggest ions or d i r e c t i o n s  as to how the i r  d e f i c i e n c i e s  mig ht he correc ted .
Members of the Diagnostic Feedback Group were given specific feedback information

~~d14’~ ?r~e Y~ ~
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~



with  respect  to the  performance weaknesses revealed by the pretest but , like
the Control Group, they were not provided with any information on how to correct
their deficiencies . Members of the Feedback + Traix1ing Group were given
immediate feedback on their specific deficiencies and then were provided with
an appropriate set of training materials to correct individual deficiencies.
It was suggested that the time between pretest and posttest be partially occupied
in working with those training materials. In the BT application , two ships were
asked to have the assigned training materials completed on board ship ; the
remaining two were asked to have them completed ashore.

Samples

The sampling unit for this study was a ship . Twelve ships were involved
for each of the three areas of application: four ships for the Control Group,
four for the Diagnostic Feedback Group , and four for the Diagnostic Feedback
+ Training Group. On each participating ship, all pertinent personnel on board
were included in the experimental program. Detailed descriptions of the samples
may be found in the earlier reports in this series.

Diagnostic Tes ts

For each appl ica tion , a set of diagnostic tests was developed . These tests
are described briefly in the following paragraphs. The appendix includes a
list of all the testing materials.

For the AN/BQR—20A app lication , two diagnostic tests were developed ; a
performance test and a written test. The performance test covered the following
tasks: search, contac t invest igation, tracking, signal—to—noise ratio
calculation, and ping interception. The written test compriseJ 42 items
cover ing knowledge considered essential to the effective operation of the
AN/BQR-20A.

For the MTRE Mk 7 application , four diagnostic tes ts were developed : a
preventive maintenance test , a corrective maintenance test , a simulated trouble-
shooting test , and a test equipment test. The preventive maintenance test
consisted of three problems in which the testees were required to perform
various maintenance checks on the actual MTRE equipment. The corrective mainte-
nance test consisted of two troubleshooting problems on the MTRE equipment.
The simulated troubleshooting test was a paper—and—pencil test designed to
measure the ability of the MT to logically apply his knowledge of equipmen t
maintenance. The test equipment test , using a specially designed test—
signal generator to provide inputs , involved use of the AN/USM—281A oscilloscope ,
the John Fluke 8O3D/AG differential voltmeter , and the Simpson—volt—ohm micro—
ammeter Model 269—2.

Two diagnostic tests were developed for the 1200 PSI Steam Propulsion
Plant application. The first of these was a multiple—choice test on basic
mechanical skills and knowledges. The second test was a multiple—choice test
on the use of the Engineering Operational Sequencing System (EOSS) .

Remedial Training Materials

Remedial training mater ials , based on job task analyses, were assembled
or developed for each of the three applications . These materials were packaged

4
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IE SULTS AND D I SC I S S I G N

AEtnin I s :  r at  Ly e  Cons ide rati on

c o n d a t  of nov F l e e t  study , no m a t t e r  how ( l e s ig n e  or o x t o u t  ci., p1 e’ oS

00 ‘ e(t p ersonne l  tha t are beyond the scope of t h e I r  norma l d - ~ l o s.
n those anstere times , sa iphoard  manning is m i n i m a l  it  b0...t . Tbie ref c re , it

is ant  ,~rpr~~
,,ng t i c : i”~ ee: Commands a t  a l l  l e v e l s , f r o m  ( l o o t  Comnond ors  in

C o l e :  to snip ’s captain s , are r e l u c t a n t  to add to the h~~rh~~ns o: t a e i r  p or s o n n e i
to o r d e r  to p romote  pro j ects  tha t may or may not  have b e n e f i c i a l  r e s ult s  in
Lhf ’ O~~j r C .  Because of those considerations , i f t he  s t ud y were to  he done 0t
n I l , it was necessary  to accep t conditions that were undesirable from a s t r i c t l y
experimental point of view . For example , some of the assignments of ships
to c o n t r o l  or e x p e r it o e r t a l  groups in the submarine samples were toa de for
the convenience of Fleet personnel rather than on a strictly random basis.
Ia the case of the BTs, original plans called for the rhipboard adminis—
teation of certain hands—on performance tests. These performance tests
were to: used because it was found that they would place an unacceptable
addir c-c- ai burden on toe ships involved. There is no doubt that these
experim ental di~ fjculties hindered the conduc t of the research; however ,
t he i r  a c t u a l  e f f e c t s  on research resul ts  cannot be precisely determined.

Another c r i t i c a l  prob lem wi th  respect  to the  measurement  of sh ipboa rd
per formance  concerned de te rmin ing  where performance should he measured . It
can he argued that the most appropriate place and time for such measurement
would he a t  the  a c t u a l  j o b  site while  the pe r fo rmance  is being carried out
during regular shipboard operations. Although this would cer’ainly provide
-the -createst face validity , there are many other factors to be ronsidered .
For example , to get comparable measurements across a set of subjects , each
subject must be given an opportunity to perform a standard task under standard
c o n d i t i o n s  and tha t p e r f o r m a n c e  must  be observed , recorded , and  i nt e r p re t o d .
The r equ i rement  fo r  a s tandard  task  immediately  rules  out  observation of
per formance  in a natural s e t t i n g ,  unless  the task under consideration is
one p e r f o r m e d  on .i very frequent basis. While observers have been used
on board ship in the past to  col lec t p e r f o r m a n c e  da ta , shipboard o b s e r v a t i o n
is a very costly process and one that is likely to substantial ly interfere
with normal shipboard duties . Thus, all of the testing done as part of

~~~~ st u ~.v was carried out on shore , either in a specially equipped van
l~~~ated at dockside or at var ious  t r a i n i n g  f ac i l i t i e s .  Any w i d e s p r ead  .ip—
p l i c a ti o n  of d i a g n o s t i c  t e . t i n C  procedu re s  s i m i l a r  to the ones described
here w o u l d  p r o b a b l y  r equ i r e  a simi la r  approach .

P e r f o r m a n c e  D e f i c i e n ci e s

Resilts f r o m  a l l  th r e e  areas of app lication revealed substantial per—
fo r r .mi r o e d e f i c i e n c i e s .  The a p p a r e n t  reasons fo r  these d e f i c i e n c i e s  v a r i e d
with t ic area of application. For the Sonar Technic ians operating the
AN / —20, it appeared that appropriate training had never been given , either
in schools or on board ship, nor had an adequa te oper ator ’s manual been
provided . For Missile Techni :ians operating the Missile Test and Readiness
Ec,uipaoc .t , the  n a t u r e  a f  the equipment appears to have contributed injire:c tlv
to t r a i n i n g  d e f i c i e n c i e s .  The MTRE Mk 7 is very reliable and , typ h ally ,
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one MT is assigned primary responsibility for that equipment during a specific
patrol. The rel iability of the equipment together with the limited assign-
ment of maintenance responsibility provide the setting for the skill deterior-
ation that occurs with nonuse . The problems of the Boiler Technicians operating
the 1200 Pound Steam Propulsion Plant no doubt have many origins includ ing
insuf f ic ient numbers of personnel , propulsion systems that are to some extent
unique to each ship, and, for some propulsion system team members, inadequate
basic training.

Feedback

It should be recognized that the term “feedback,” as used in the Person-
nel Readiness Training study, had a limited and specific meaning. It meant
providing an individual information about inadequacies in either his job
understanding or his job performance. The effects of providing feedback
information to others who might make decisions about personnel practices
was not studied. Thus, supervisors , personnel managers , and school adminis-
trators were not part of a feedback loop.

In the present case, in order for feedback to have resulted in beneficial
changes in performance , the individual concerned would have had to ac t on
the information he was given in such a way as to change his performance
in the desired direction . Apparently , some minimal performance changes
were related to receiving feedback. However, even where these were statis-
tically significant , they were not large enough to be of any practical
significance. The results indicate that informing an individual that his
performance is deficient in some specific way is not by itself sufficient
to produce important improvements in performance.

Remedial Training

As indicated in the section on experimental design, for each area of
app lication investigated there were three groups of subjects: (1) a Control
Group, (2) a Diagnostic Feedback Group, and (3) a Diagnostic Feedback +
Training Group. The results for the groups given both diagnostic feedback
and remedial training prescriptions differed with the area of application.
In the BQR—20A application , Lhe remedial training materials were utilized ,
and that utilization produced significant improvements in measured aspects
of job performance. kith respect to the MTRE Mk 7 application , the training
group showed no differentia ll y greater Improvement in performance with
respec t to any one of the four diagnostic tests. When an attempt was made
to determine the reasons for this training ineffectiveness , it became evident
that most of the 19 MTs in the training group did not recognize a need for
the training and therefore did riot complete their assigned lessons. This
was conf irmed both from self—reports during the posttesting and from progress
checklists that were returned by supervisors from the four submarines in
the training group. Only five MTs could be identified as having comple ted
their assigned lessons. When the performances of the MTs who had comp le ted
the training were compared with that of comparable men in the other two
groups , the results , al though based on extremely small samples , suggest
that, had training been completed , performance would have improved.
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fe- w~~t : .  mi ~ i ’:s , L , o  h l o  j O the  t r a in ing  group sl ow cu ~~i [ t i e  k V , . i O i i

~ f .npc voioot no. to cr . b u g .  Here , too , it was found t h a t

~r a:rm ~~~ , end no:  noo n c u p leted ; onl y 21 percent  of the BTs cotop i O t i o  t h e  i r
ass~~g . c~ mo~ o ~~s. Special an a l yses  of resul ts  on the very ~nsi ll suas . r.
C O o L  O~~ complet ed E r n i o ~~ng do suggest  t ha t  if t r a i n i n g  had been C omp i e t  Ce
perfu r ; .mcco Woo~~e unv e  ~ ap r o v e u.  There were ev iden t ly  two ma in ro isons
f o r  a~~n .~~e of t i e  :rn.:ia~l a~.trrials by the BT group: a L,ck of tiao to

n :o~ r m  ~~~~ Onu the poor shipboard stud y env ir inn ~ n:. 
‘b.c

ols ~~o ~~ro ~~~~~ t o c om p le t e  t r a i n i n g  at a shore site c o m pi o t c u  a t a r
..~~~ nc:  ~c:cea:~~gc of assigned mater ia l s .

O:~~er f ac to r s may hove contributed to d i f f e r e nc e s  to  t h e  ext en t to ~~~m c i
log aate r :a:s wi-re used in the three a p p l i c a t i o n s . For o x . :- 1 e , the

~~~~~~~~~~~~~~ :in:erials were probab ly the  most d i r ec t l y re la ted  t j ob  I r ’ o r o r l n e ,
t;.ey wOre  m>ackag eu in b r i e f e r  lessons than the others , they  wi r e desi gn ed

~~c :hn~ t h e  m a j o r i t y  of the  t ra in ing  could be done w h i l e  t In ’  STs Wi r e  s t a c i n g
watc0 , and STs evidently recognized a need for training in the areaS covered .

lml m o:a [Ion  of a Personnel  Read iness  T ra in ing  Sy stem

Toe erpose of toe Personnel Readiness Training subproject wn~ to develop
oral eva:ate a system for  toe  i d e n t i f i c a t i o n  and cor rec t ion  of sh ipboard
p e r f o r m ance  de f i c i enc ies. The th r e e  areas of appl ica t ion  i n v es r i y i : e i  w e r e
selectea as c h a r a c t e r i s t i c  problem areas. Based on the r e s u l t s  f rom these
n r5as , the  system apPt’d:~. to be successful both in diagnosing performance
cefici~ ocies and , where t r a i n i n g  ma te r i a l s  are used , in improving job pe r—
ior :vince. however , if t he  Personnel Readiness Training concept i~ to he
maxim~~i .ty js~ ful t o t i l e  Navy ,  steps must be taken to make the system o p er a —
:ioaa.~ . F igure  i ou t l ines  the  m a j o r  components of the Personnel Readiness
lroja~ ag .5’:st~~O. It i .-. evident that , if the  system is to he made opera—
:ion~~l , th e agency or age cies responsible for implementing various aspects
of c~~- c~~~:eri wi l l have to be identified and funds must be allocated to

~u p a ’r t  t oo  program.
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CONCLU SiONS

i n  ~can: .~~r f e r , m c u o c e  de f i c i enc ies  were found in a l t  t h r e e  a p i  1 1 —
t l e O - . a t  no r’ersanne - - Rend boos.; Tra in ing  i n v e s t i g a t i o n .  I t  is p robab le
[ a :  e o . . y L r a o L e  d e f i c i e n c  ies ex i s t  in re la t ion  to many o ther  Fleet  job
~~~~~ ~S.

I. ~xoi. c~~t perlarnonce oeficiencies can be i den t i f i ed  by application of
proper ly  eea~ gaeu testing procedures.

3. ineru tifien performance d e f i c i e n c i e s  can be corrected t l i r ou g i ;  a p p r o p r i —
O C r  usc 0f pertinent remedial t r a in ing m a t e r i a l s  and p rocedures .  Flowever ,
simply provid Lag shiphcard personnel with appropriate training packages
is not enough.  Time and space for  t r a i n i n g  must no made available and ~oh
incumbents must be motivated to engage in the training process.

4. ‘fia~re is a need to determine s p e c i f i c  shipboard t r a in ing  needs and
to identif y toe skills that are test learned aboard ship and those best
learnect in shore installations.
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