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STUDY TITLE:  MAINTAINING TECHNICAL CURRENC Y OF PROGRAM

OFFICE PERSONNEL

STUDY GOALS: To address the hypotheses

(1) Obsolescence is a proble~n and the degree of obsolescence is high

(2) Training programs are being pursued by the Services to upgrade

their personnel

STU DY REPORT A BSTRACT

- Technical obsolescence of scientific and eng ineering personnel has

been indicated as a reality by several studies conducted in civilian industry.

The results of this study showed on the othe r hand that it was not felt to be a

significant problem by program managers in the Dot). The study was con-

ducted by mailed questionnaire to program managers in the three Services.

In fact , they felt that the technical management capabilities of their people

w e r e  actually enhanced. Training programs are abundant in the Services

but their ut i l izat ion was low and no clear value could be determined on the i r

worth. The study was an exploratory one and as such opened up many other.p
questions to be pursued. -
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EXECUTIVE SU~~I M A R Y

This stucl y is an e~cpl o r at i o n  into the extent  and degree  of technica l

obso lescence  among p r o g ram  dedicated scientist s and eng inee r s  within

‘ the DoD. The s tud y also loo)~s into the  types of pr o g r a m s  avai lable

for  u p g r a d i n g  of these  s c i e n t i s t s  ar 1d e n g i n e e r s  and the i r  value in pre-

ven t ing  obso l e scence .  This  e x pl o r a t o ry  Studl y is based on a question-

na i r e  \vhiC l l  was  sc’nt to th e  p r O g r a m  d i r e c to r s  of ~~ p r o g r am s  ~vi t1 ;~ n

the t h r e e  Serv ices .  Both m a j o r  ~1nd mino r p r o g r a m s  were  s u r v e y e d .

The r e s p o n s e  r a t e  was SO’Y . The ~h d v  ::dd :~ ‘s sc ’ s I c e  f o l lo w i n g  s p e c i f i c

h ypotheses :

( 1 )  ‘ ‘Ob s o l c s c el c e  is  a pro!~~~in ~r:~ the  d c c : ’ee of ob so le sc e n c e

IS  hli~h.

( 2 )  ‘ ‘ i r a i nj l ; ~ n r o~~r r nis a r t ’  b c i n~ p u r s u e d  b y ti (’ S e r v~ cc ’ s t’j

u pg r a d e their p c ’r s on r e l .

~~~~ 
)
,

Th t’csult .~ of th e  • i l ; c y -.d~ c aU s th ~~ t I Ie ~ j u~~t ~‘~~~1hc ~~i~ n o t

sn }) i ;o r t . l l ) l ( ’ . l i ’O ’H i1i~ ’ r ~~:i: IISe r & ’ d c ’ i v t ~~~o h s o l e n u ( ’ r”  i~~~~’ ’ ) t  0

‘ I his i~ in ; ‘i ~ ’ ~ t O f l [ V r ; O ; ( t ; O o  ~n sc ’vei ’ . 1 ( ( 1 ~~.t ’ S tU d i e s

p i o r i u d  ( f l  S C i C O I I I I C  ( I ! ~~~~c~ . ‘
~~ ‘ ~ ( ( ‘ ‘ S O fl c  I . 1 ; ( : h u o , t i  t I c

i t  w as  in d e ed  a p i ’n }t l e m .  The r s o l e I n t t h i s  :.~~~~1a r en t ( ( : 1  r I(1i I n f l

m v  in I I ’  t h e o r y  I ’ ~ h i , ’ U }~ii c’ 1 fl;; n: I ’c I ’ . I~ (’ hU i . J t ’ f l t S  It tin su \ ‘

f e l t  I h t  t1~ i r  sc~~~n U f j c  r nr l  ‘ I h : j n l  i’ ;~~~~ 1 ( ’ l’ ; I j , I , , er f o r l n c d  m o re  �:;



technical  m a n a g e rs  u t i l i z i n g  a l a rge  con t rac to r  base of t heore ti c i ans

and exper t s .  This  type of a r r an g e m en t  does not r e q ui r c  the technical

m a n a g e r  to main ta in  as detailed a theore t ica l  base  as he would r e q u i r e

if he were  p e r fo r m i n g  the  work h i m s elf .  In f ac t , the p r o g r a m  m a n a g e r s

indic  at od  tha t  the ir  t e c h n i c a l  m a n a g e m en t  capabi l i ty  \va s actuall y

enhanced  r at h e r  than l) :~u 1eted .

The r e su lt s  of the s u r v ey  do support  the second hypothes is .  The

resul ts  a l so  showed t h at  ut i l ir_ a t i o n  of t hese  p r o gr a m s  is  low. This

f i n d i n g  is s i ;nno vied by ot i ;c ’ r ~t~~di e s  v .hich hav e  ~hown t h a t  eng i n e e r s

do not ma ke  use of thc ’ 3ir~~ OIT; ’ m ade  a v c i l z l l e  to  them for  ni :)ro vi n~

the i r  t c c h ni c~~l ex p e rt i  i ’ .

The m oj o r  i mp a c t  of U i  s U dv  is  t h at  it  should c e n ’r a t c  fu ‘tI e r

s t ud ie s  which  woul d :u~~ Or C  I : r r( \ vu l ’  b v p U e sc s  in g r e r t e l ’  d1~~ t b .

A s i m : l a r  (1 t 1 ( ’ S t l C i ’ f l , i T ( ’  Sh O , d ( ,  be s en t  to h i t ’ s c i t ’ c t i ~ I ;  an d  eri~~i ’ . er s

of the  ~~~~~~~~~ o f f i c e ;  ~ O d t l ’ r i ; n ’ c i f  t h e i r  c r e e i t l fl of t in ’  F L i a li c h

i s  the  y O l I f t ’  o s  the  y. rc I ’ ; ; I;  n~~~i c v e r S .  O v”r  I k e  l ; . ,n , ’ r u : , a s i :  iv

cou ld  be u :~d r U k ’hi  II,s l I~~ ~ (0~~:’ t I ’OJ  gr ’u) I ’  ( : b t c” i f l i O ’ \t ,’i at  tb

c i  j (Ui an 1; 0 i  ~ ‘ ‘1’ 1’  Sc ‘ 0  l f l i  . 1 7 )  ~ ; t~~~~~~~ i e \ s ’: r Oh  ii Pi’ t )  ;~ 1 lii

tc’ pi’ c gi’~~fli , l i d  “. i ) t ’ L s t •  oh : t lc~ ( ‘ 1 ) 1 ’ ’ i ’ , t c (~ f lY  h i s  I t ’ ; , : ’  a y s t c: t i t j n

~‘.‘it i ; i ( ~ p i ’ e v iO s ; ) i ’ u g h ’ c lii  i s  a. U ’c t o r  in I l i e  p I ’r f o r l c : : ; e e .

I ’’
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A C K N O W L E D G E M E N T S

As with most study e f f o rt s  they ar c seld om the w o r k  of one

indiv idual .  Thanks is owed to many  peop le. I would like to exp re ss

my thands  to my s tud y a d v i so r , M aj o r  Geo rge  Giacopp e , for  his

hel p ful s u gg e s t i o n s  and h is  t imc’ and i n t e r e s t  in the stud y. i\’Iaj or

Lee J a c k s on ’ s a s s i s t a n ce  in the  d r a f t i n g  a n d  the m u r d er  b o a r d  on

t i lO quo s t i o n n a ir e  ~‘e rc i n v a l u a b l e , as was his  l i s t  of p r o g r a m

m a n ag e  rs . T h a nk s  is a1~~o owed to Mr .  Al Moore , the second

r fo r  his sug  .:c ’ s. t on s  on the d r i b  f t .  A spec: ::l note of t h a n k s

is f o r  ~vl i’ :. t gov U- i5~ ~ \ lio p ’s”ve r t .’d t h r o o~ ’n m’y clii ckeri

Sc i’; t e l ;  c t  t o  ( 0  Yi( : U~
) v, U I a r e a d o~d c’ t ’,’pc’~vr i t t  ( f l  (‘( 1)y .  I ,:t t hank s

is c ’ sp c c ia l iv  owes t O : I ’  I l lS  p r O g r : -  5 ;  n i a b n y b ’ : ’s who to ol  t im e  out

of thc ’i ; ’ busy scio’duh’s 1 ’  it fl SV - t ’ I ’  t ’ s e  ( 1b I e 5 t i 0 l i n ~, i r ( -’ and ;i Y:c’ t h i s

s tud y p o s s i I ) J L ’ .
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CI JAP TE R  I

I n t r o d u c t i o n

As a resu lt  of the  cw; l ov e r r u n s  and schedul e sli p p a g c s  pre-

dominant du r i n g  t h e  I 5 ) n O ’ s , p r o g r a m  m an a  gerncnt  h a s  become  the

g e n e ra l l y a c c e p te d  :c ’t h i o d  ef c o n d u c t i n g  b u s i n e s s  in the  DoD . Given

the  t hr e e  f a c t or s  of p r o d u c t i v i t y :  m a t e ri a l s , n ioney,  ari d n ianp o w e  I’ ,

p r o gr a m  ;i ; ;na ~ . c ’ i - ; i s - i t  has  fc 1-u s e d  pr im a  r i ]  y on lb  - cons e re :  Lion  of

the  Ii i’~~t I ‘o :  i ; ~ o t ’  r i a l s  and money ,  but w h a t  of t i e  t h i r d , manpo\ ’’e r ?

P e r hap s  p t -o s  r a I n  n i o n : . c e i h : ( - ! i t  c an  c o ns e r v e  n i l I i i c ’i r s  of peop le

r e q u ir e d  to n iect  t i e  ob~ ecl  i ve  of 1l; p r o g r a m , bu t  w h a t  of l i m e  in dj ’H t l u a ]

h i n~ :-c ’]I ? is ded~~ o t i o n  to a sp e ci f :c  u I  ‘ - c L i v ~ ov er  a g i v e r  t~~ ne  sp an

in h i s  be :- i  : nt cr e st s  or tI c’ l r s i t g  t o r n ;  ~f l t e r e s I  n t ’ ie  1) - I) ?

J ib e  ; ) t I l ’p O O e  ‘f t h i s  i d ~~
• is to p r o v i d e  a ] r ’ i : n ; i n m ; r v  cxp l o m ’ ; - l : n n

into t h i S  (~~~ (‘ct t h o t  p r o 5 :l’ o o ;  m on  g ep ~ ( - 1~t i t s  on  t l -~~’ U’c l ’~i c ; 1 v a lu e  ( i f

s c i c n ti : :t s  an d  c ’ n m - - i m ; (  or s  ~cl :u  a r e  d cd i c ’ a t cd  to a p s osr a m  l ) i f i c c ’ . an d

to f u r t h e r  ( ‘:~~I )~~or s - ~- i ; e th e r  ~ t s ’p s  a r e  b i t ; 5  t~u~~eb ;  t i  c ou ’;tt : ; ’ ; t I

- a d ’~e:’ .- c’ o ; i ’ c l s . Ht - - ’ c i f i c a J i  :, t h i s  t o d v p: - p 5 ’r ‘,e iU  : :t t c f l i t i t  to O n - -, . r

S i bu  f c ; l ] o v ,  J 10 ( h I t ’ S  t o f is :

( 1 )  I s  te  I m n i t u s l  ub : , o I  s - i c -  t h e e  of s e o - ; i t ; s t ;  and e n g i ne e r s  in
a p ;’I g r m I ) I t i e a p r o b l e m , and  if so h o w  s i g n u u i ( ’ O l i t
a p 5 ) 1 ) ~ ~~i f l  i s  i i ?

( 2 )  -\ h - c 1 i ” - t ’ : s~ S ~t \ i s t e nc 1-  “ h i t ch  I - s e  s c i en t i s t s
- ‘  : d : - ‘ ‘ ‘ r i - - . \ O  1 - - ‘ l O S - ’ ‘ s ’  5 I ‘ o t t : ’
I s - t  ; j r H C U i ’ h’~ n v .  :; i ; s ;  ‘ : . h i  0 U~~ t -  i s  i o ; de c-f t h e m ”

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~~~~
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In a r e c e n t  ai’t i t i e  ( 1 : 1 6 ) ,  t i m e  v a lu e  of a t echn ica l  man with

pe rhaps  f or ty  yea i - s of f u tu re  ei s a Ioymc ’n t  ‘sou v a l u e d  at c lose  to $1

nail l ion.  M]owing  such an incli\  :udual to lose his capabi l ity  is a

c o r p o r a t e  was te .

- That tcc l iu ic : L l  O i i i i O i C S C u ’j i O O  is a r e a l i ty  an d  the e f f e c t s  of it on

the individual  w e re  b ron  li t hem . b 1 A1 ~ ha ‘ftUfler in hi~ be-st sel ler

Fu tu re  Shock (2 ~ Z 5 — 3~~) in  wh ich  1 ,- , p o iu i~ out t l m ~ a c c e l e r a t i v e  t i ;r i : - .t

of t e chno logy  f ee d i n g  on i tsel f t i l  t i e  I n c  m ; ~~~ion  of j o u r n a l s  and

ai ’t ie l c s  in  the S C i t ’ i b t  i C  h 5 - i r l  s-g lob bc- d:-ubLig eve ry f i t - e n  v c a ” s

and nauvui t  I us t~t a r at s ’  of :: ;ia~
- ati . 000 , H u n  I o t t ’ It es ii vs  r .  A s tud y

Ste’,’i.-~’mP , . / - ‘ - 1 1 1 o:f ( 3 : 3 — h - v t  ~- n i - I v a u ’ d  t b -  l~~~~c s i e , -~cl p c ( -  r : ’ t e  of i n g i-

l l t - t ’ l ’ : :  “c ~~~i 0 ~ii (Ii Ic t- ~ ’H H -

~ 
- - i s v  ares  I y i f l~ l i i i  i~ g os  in

c u r r i c - t : l un i .  ( h e  fo~ : h h t i  t ha t  hi i ’ U I  U: - i - i ) ’ , o i t s c ] c ~~c ( l i S t ’ t h ( f l f l t  \‘ iI S

;‘e o c ’ h o H  in t en  y e a r s  f o r  m l  ‘n U t  a)  c ’ t i 5 i  ( - i ’ S , a nd cii’: y e a r s  f or

e l e ct r i c a l  t’ i i S i : : i - : m ’s.  l - ’
~y lHi 0 , ;kc’ i ’i ’Z ~~C-~~~1’~S h1t1 (1 I i i ’U p m i S  t O 3 . Ii

y - ~ r S. h i t ’ (i~~~s - i  m i t  (>~ Ut :  s :1 u b d  I i  i i i  s r d  m ’ L a  H ( ‘ e n  o u r  ( cc  1 f l s  1 1 > 1’

~~-c t ’ I t - i  t u t i n g ,  c’v - r ; i c r l  a s i n :’ n o s - ~ h t - r 5  ‘r g i : . s - e r :: mtm ~~t be sac  t’U~~’

r : - , a m c  i ’ ’ ’  l i s t H Ii - - H i ’~~ i ’ - ‘ : ‘ o s t’ I -

• ‘1 h i s  is- ;~l1 v, -~- h I  m o e  g c i ’ d  a ‘ v , : t  ( l o s S i t  1 y e  t o  do ‘, n i l h t  t h e

‘ ‘ h ’ ’  ‘ 1  ~~~~~~~~~~~~ ~ ) m I  i t ’s b ° i ’  ~~~~~~~~~~~~~~~~~~~~~~ el m t n v  d u v a ~ i o n

s u i t - , - l i t l s  ;~ j~~] 1 0 1 1 1 5  m r s  i , - ~ ( lO t ’  l,’ O j c  : 1  ii a i t :  ~~~- l : n g  1 1 , e l ,~ , t t v c ’  of
I

U . 5 s s ~ k ,~~ - -U 1 -  - u , h ’ - - ,  ( j ’  h i ’ l 0 ’ : ~~~~’’i . I ”~ s t

- -~~~~~~~~~
‘--- ‘ ---~~~

—-



do ing ,  they  a re  l i m i t i n g  t h e ms e l v e s  in t o  a n a rr o w  hand , tn ’id in a

sen se  m a r c h i n g  down a tunnel  bounded  by the p r o j e c t  i t~- e I f .  When the

pr o jec t .  is comp let e d  they erni e rge  f r o m  ti t i  s t unne l  but  a r t s  apt  to f ind

that  they  a r c  u n f z t m i l i a  r with t h e i r  l o c a t i o n . Ch a n g e s  h a ve  t ak en  p l ac e

in t e c h n o l o g y  ‘, h m i c h  n~ m i k ’ s  the s ta te  of the a r t  of t h e i r  prct ,k-ct  o u t d a ted ,

or as the Z~~l i k o f f  s t ud y show -ed;  o b so le s c e n c e  of t h e i r  d i a  i o] inc  h t t

o c c u r r e d  “ - l i i i  o L l” ey  we ;~ s pr  e csc cup i ed  by t h e i r  p r o i ec t .  In t’S se~ice

they i s r e  h it  ‘a i t h  some dt - g i ’ e c ’  of ‘ futu ~~e shoch , . m  U to so’ -:i h. In

s ot i t e  c a s e s , t h e se - l ; - 4n1 i ’e r s  t i a d  sc i ei -t t i s l s  t i r e  r e t u : - o i i m g  t o  f c m : u t l h u :s I

o r g m m i : ’ ~t , f i o n s  n t t - r  an  ab s enc e 1 s f  s e : e ; ’ z m l  yt ’ I - S :  and w i l l  h ive  t o  re-

e s t a b li s h  t ) m t ’ m , s s - l v e s  v o i t i m  a hts i i d i c s - p  of pa s l i m ’ t tl h so l e s cI : ’r t c e .  It t m u m ’ t

b eco in c  m s t c r e c s i b u i i l y m : I i p i r t a ! t t  I o U  h t :  t I s m - c i s i ’ : !~ t in ’  o r o a b ~ i : i u I i S : : t r

a - a l  t b ’  l a c h i v h i c i n i s ee l ] - t j ’ , m~ - f O r t ~ v ;t ’ c - i l l  ( ( ‘ c m ’e:~~~( ’ t h e  c i c m : m e c  i i ’

o l i s o l m ’ s c s - n c i ’  an d  t : n ’r e ay  m ci’ 5 a se  l b .  -
‘ O I l s ’ 0 t h e  I n c  \ t d m i l to U n t o

th e o 1 ’ r a I i j > s a t i n h h  ,,ti d I i i : ,  e l f .

Th i s  t s t i ; l’ , j~~u , s l~~~d ~ l i t s ’ ’ m u t u r e  t m ’ t u l ’ c l m  t h a t i n d i c : t t ’ d  h u t  t h e

a l - c r ’  o~ I c l : n h ’ I I]  ab~~o l e , e , ’ i i c s -  i~~ d n u t  b5 - ’  ii s ; : i . I a e H r i i y c’:- .p l o r c d .

i s - s l i s t i t  \ , ‘ ; sS  r i d s ’ u f  ~1s i ~~~~ s t s -  n c -  h u t  l i t t l e  of ~t s  - “ H e ’d .  T h t i ’

~~ : s i r  i : t ’ : ;  i s  d o s  : o - ~~, , - ,  s i - u t -  i n ’

- ‘
~ ~~~~ 

H- ‘- I L m t  I - s I - - e p ‘c ,’ g r a in  1Vv-’ t i n  e r s of  t h i  ‘ty — Ii’,’e p1’ oc’ r a n >

f b j , s ’~~ \ ( i t l ~~~ll t h e  ~ t i  i ’ s  n b - F  ‘ I i  i -
~~~ . 

‘] s ’  s p b i i r b ’ “ - ( c  V ’ S

- — _______



In Chap te r  II , the l i t e rature  found t o m  the  sub ject  of t e c h n ica l

obso l e scence  will bt ’ d i s c u s se d  and the  r e s u l t s  of t h o s e  s t ud i e s  w i t h

the ques t i on s  le f t  una  nswe ’ red will  be’ lai I) (n it .  In Cl iap t e  1’ 111, t l t c

method of data  collcc ’t ion ant i ana l y s i s  v,’i ) ]  be d i s c u s s s -  d. C h a p t e r  J \ T

p r op o se s  the p r i m a  ;‘v hy p o t hes i s  fo r  t e s t i m i L : : O bso l e s cc ’ra -e is a

p rob lem and t i te  d t - ’s L r e c  of obsoic ’scenc’ e S l og h .

C hap t e r  V p r op o se s  h l t s  scco nd a  rv h vp o t he s  is :  T r a i n i ng  p ;’o_

g r a m s  a r e  b e i n g  p i t ;  Su ch by t i m e  Sc ; ‘vi cc - s to up g r a d e p e r  sonn c l .

C h ap t e r  VI ‘v i i i  r e ’, i ev, ’ t i m e :hi m~u 1 1 c : t 1 o f l s  a r i s i n g  out  of th i s  s t u d y  as

a result of i n i o r : i u r m t j t r i m  obt : s i : :5 ’c ] . C i i : p t c ’ s - V I I  ‘,u, ’j l I  1) :’c,s~ - s ~~ t H e coni ’

clus ions  cif the t’ t ’O’i\ H shj S( ’ e st  m u r c - ,’ - t ~~fo:’  m c l d i t i o n a l  J ’ e r i ’u  r e-h.

L - - ~~~~ - - - — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Ch AP T ER  II

Rev iew  of R e l a t e d  R e se a r c h

A l i t e r a t ur e  s ear c h  ot t  the  s u b je ct s  of t e c h n i c a l  ob so le  s ec n ce  a neT

t r a l i ;m g  p i .on r a i i l s  f u r  itt ; i i ; m ’ v e n t l t i n  p r e sen t e d  s par s e  r e s u lt s .  A

Dilc  S c O f t  h c o n d u c t e d  t i t  r o u s,i l  ll~~’ D e f e n s c  Syst ems  ~‘u I a n a ~m o l iOf lt

School l i b r a r y  y ie l d e d  ti t r o t ’  1t o U ’ ’t t i a l  iv : pp l i ca hi  e r e p o r t s  ou t  of

- 
) r c a d — o : t t ~~. U pon r e ce i pt of t e se  s - -p o ;~t s , it was  d i : - co v e r  d t h a t  t }n ’ v

a l s o  v,-c ’r c  not  t b p n l i c a b l c  t o  L i t ’ - s t m : c l y .  A i c ’ar ch  of t In -  b u s in e s s

p e r i o d ic a l s ;  i n d e x  r e s u l t ed  in  t sr’  a : O r C f l m ( ’ f l t i O n e ( i  I n d i e s  in  ( l l s : - p t e r

I , v ,li~~ ’tr - - ‘ r e  p m ’ h i m a r i l y p~~h : l ia ; - ’ oat  t~~i s  e . -:i s t d ’ n t t - of t h i s  p n i s ’ i m t i a l

~~~~~~~ 
- ‘ n of ob s o l e s ce n ce  . ;\ f i : , ’: v:, - ) : , i ’ m s  cy e t - s 5-i’  t h u ’ o u s h  the

L i h ’ r n ~~y c i i  C om ’ r,  5 r C t ~ m ’c1 C~- 1; ~log ‘, - : . L r i s s  c f  u b ; - e - l e s c c ’n c ’ . t n z m i : i i , i ul .

e h l 5 l ne” : ’~ - , p ers ( n - l s’ l , an d : s m a i , l o n - i r i : ’s t  ~‘ i t  b l e d  i:ir h i n ~~.

It 1,ei - , ’ u i i ’  i ’ - ’m l t y aj i p a ” s - n t  ~] o I  i f  a i ~~ v u s b  ha i l  b e e n  c l o u m u ’  in

I h ’ ’’i  I I I  t o  r 1 ’ t t ’ i ’ t i t i r i ’ t I m e  - ‘- , U ’ ; : t t s l  o~ - u u ) c ’ t : c e m i c i ’  o r  i t :  i h t u o : ct , i t  \V , F

n u t  ~, -~ t ’ : i :  r~’: , H - i y , - v ~~i l u h I c , ’  1~ s ~u S iO~~c , t . ‘H u tS  h as  iil t to  or e - i n c H ’

1 - 5 1 I~ U 5  s- ” s’ ’ of l - t i c n u u 1 s s h u s u l , ’S t  - u ’ ( i s ii’ i ’ i l O i - -O t ’ , H vj ;- 1 h’- t s ’ j - r j t ’ s ? ’ v

i t  ‘ e ~ . , I i  - 1 1 1 1 5 1 ) . I t  v - ,s mu w 1dm t h U s  \ i O  ci i n  v;; ii hi 111 ,~ r;’l m u m ’ e and  h I s s ’

l i i i - i t i t :  :n : ‘ d i ’ t i t i c  I f l t ~ t ’ f i O ’ ’ b t ( ’  t i i O t  ( I b i S  p - r e v  w i i i  b t t e l h l p t t o  lm- y a

I) a ; f , : ~ ( ‘ 1  t e f l  i : u u  I: I ,‘ ‘-~~ t s  n u t ’ - 10 111 t h t i  i ’

S
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CI I A PT F ,R  III

D at a  C o l l e c t i o n  an d  A n a l y s i s

The p r i m a ry  method of c o l i c - c l i n g  c i t - t a  f o r  t h i s  exp l o ra t o r y  e f f o r t

into the’ inapact of technical O l ) S O I ( - 5 C ( ’ m l d  e wa s  h~’ i t o i led qus  s t i o n n o i ’ i - .

T h i r ty —  fi ve que s ti an i t a  i r c a  w e r e  so u t  to p r os  r a m  ma H I s  t ’ l - r S  i n  t h e

t h r e e  S -r t ’ i c c s . 1 v en t y _ e l g i st  qu~- s t i o n n c s i s - e s  \V t  i t - i’ ’t u r :n ’d  ] ; r U V i d i p b ?

arm 80’ ’ r d ’ s n c h n sc-  r : t i ’ . Of Un’ t i d  ‘ t v - H - i c - u r c s H c ’ t  ‘: ‘, i r c s , fo m , i ’ t c e ’ n

v i m - r e  tn -u t to U . S. N : - ’y p r o g i a m  m i m : s u t ’ t- s of \- l l H b ~ t v - c- l u , , ’  w e ’r e

r e t u r n ed , t en  t o  U ~~~~~~~~~~~ p t’u , - m l i i i ’> ) i u a h i S - : i s r S  , - ‘ l i  ~u i i  1 - ’ - 1 °n  r e t ,u r n t ’d ,

a n d  cdeven  to U. 1 . A i r  1- di m e :  pr o ;~I’ ;t11 ’> I r a n ;  - I t ’  I ’S  \‘, i t h  t - s ’ \ ’ t i t

r e t u r n e d .  ‘\ d c I l l b m t o l l v , of t i m ’ t h U ’ l v — f i v e  (] S c ’ s l i o h i u s s i r e t . t h i r t ’cn

\ .  cr 5 ’  S eat  to who I - e St cm H e r  d~ - sod  as  c i a  1( 1 1’ p ; ‘s ‘gr a m  oIL  c t ’ s  r 115

tv :e i t t  y —  I v  a v. & re  S .  11 t h o H i  c u r  i’ - : r a n  i s  f f1  c c .

The r e t u r ne d  c1 u e s t i 0 ;~1 m a i r c ’ m -  0 : 015-  t : ’ l i y ) s : t e d  Sy q u e s ti o n s

a n s w e r s - t i  j~~sl to H t  l e i ’ n u j m i - if am , t r en d s  \‘, e r e  i t u ed i a t e l ’ i ’ > s s U c ç u - ’ml-

[ t e e  A pnm t u u d : ~: ZL m c  \‘:a s f a : , n c l  l i t  t0 e m ~t ’ c a t ~~ c i t o  be a

t.( ’ f l d ( ’ T ) C\ ’  ( i t t 1)~~ b l i S i , i  t i ; s’ :u t i t i t i S  h i  I n ’ - t i ’ :~~~ ’ v H s  t i n ’  0 f l 5 \ ’ s i ’ s ’S ‘ ‘ i ’> t o d e r a t s ’ ’

u i  ‘ t ’ i f l t  -
. 

‘-,‘, I - n  i i ’  q i i c s : k i u : o , - - i r ”  w : s  o n : s u m ; - l i y  t H ’ s ; t u m :  H , i t  I i ; s u .i

b t - e n  h t sp~- i l  ( s s  o v , ’ r e , , m ’ i t ’  d u s  ‘e u u l : ’ ; ’ l  t e n d e n cy by p r o v i d i n g  an  ov e n

n t i f l ’> l o ’r  i b f  c u 0 ’~~ s - -u t i i t - r e i t y ui m ’, ’ c l c ,rb i ;t ’  i h i ’ s in g  t l r ’  a n s we r  i n  the

m i d d l e . I i  b i t ’  c i ; , , L 0 0 0 I  i F s ’ V , t ’ f t  I t ’  1)1,’ u s e d  01r1, i j t  in t i c  f t m t t ; i ’ t ’ a 

-,---- - - - -——-  . ‘ — ‘ - - - —, -‘-_, .-  ‘—, — — —‘--‘ 
- _ ; ~:i,.:;,; i;i;:i~ i.: ~~~~~~~~~~~~~~~~~~~~~~~~~~



r e w o r d i n g  of the cho i ce r -  w ou ld  h a v e  I ii  be c ’onsHh- red .

R e s p o n s e s  to  q u e s t i o n s  ~~, ii , 7 , ~~, 
lOb , cI . 11 and 13 5verc

anal ysed t i s r o m : l i  h i t s -  u s c ’ of th e’ I~o l c n o g o r o v — S ;o i r n o v  t e a t  at  t h e  . 0 1

si g ni f i c a n c e  l e ve l .  The result: of t h i s  a n a l ysis : ncl the t es t ing

h y p o t h esi s  al- c g i ve n  in  ‘\ p 1 -se n d : ’c -1. ~1 he’ oth e i- c~t : c - c s t i o n s  y e  i n ’  f o r

i i i f o i ’ i u t r t i s u i ’ l  p u r p t t s c ’ tu . t t s d / u i ’  C i ~~~; s — c - o u - ;’c’ l a l i o : i  p t i rp o s c ’ r r ind d i d

not l end  thc’ i u s  c i t e s  to t i  i s  I yj n ’  of ;‘ n a b  s i r .

Se v e r a l  c s 5 ’~~t i a : m ~ \‘. s ’ l ’ t ’  C i n s t _ s  o r : 5 ’: t t ’( : . ‘~ u ’> ’ > o u s g  t h e s e \‘ s ’ se

the q u e s t i o n s  o:t t h e  r & - i ’es - n t a c , ’ c of i ’ - ’ - t o i ; ; (  1 v H , s r i v a n c c”~ c h c g i c e s

[ q u es t i o n  5] a n t I  U s ’ ’ p or e - I - ge v:, ’s l i l m m , ’ t o  ~~~;‘L ’ b , ’ - i i i  f o ; - i i  I u p o r : - c i i n t ’

p so~’ r ; ’n i s  ~q u I . ’ s l i o n  8 1’> , I l  ‘ - C  (0 f i ’ e u  - ‘ l i s t’ i s ” u i t , - - s u ] e  i s - ’ m e ”

[ c i t i e s  t h u  61 a oH ‘b e  ~ r oe  of s c U s u t  s ’S (  C m e t i ’  - i  ‘ ‘ i ,  : I :  C Se :( V 0 - f

ob~~o ] e s c~ ’i tce  r b - : ’ ’ u ’ t i o n  ‘ 1 : n H  ‘::-I :: ~ ‘ - f I ;‘ , i:tiflI: u : ’ O P r t t m S  [ e l i , T . s t i ( u i ,  l~

aumc l  d ’- gr e ~’ o f  oi c i o l c s c e ’ t ’  [q ’ m s ’ s H ’ o -  7 ]  ;~~ d t ’a l c c  of I r t i i u ’ > i : m  p1’0~

0 i ’ ; s i i m s  [ c ~\o ’i ’ t i i - n 1 ; a ]  - u t  h u t ’ qn i ’st on u ;  o c o u m I r ’ s ni ~ n ee n  [ a s -~~- t ~~~~~ ~ a]  w a s

c’s i’ i’e i u i t & ’ d  to p - a r r a n t  ;, v a i l a b i h i t v  c ; u m - s t l i i t  i O c l  an d  d & ’ m u r e e  cii

[ 1 u e r H o ~ 1 j. Ti) . ’ ;‘c~~u l 1 s  e l  t i - e s , ’  ) - c i s  c- o i l ’  ‘ ‘ I I 1 l s s t t ~ o n e  ~ fl ,“ ) t , s - m i ( i i ’

A ‘ o t t ’ ” u ’ ’ ; t  s he - I ‘ t a r  n r n n d c - ’ l  tu u 1  t ’ a c ] i  ea t ’  S h O u t r i ” 5’ t i  a l l o \ ’

t h e  p 5 ’o i ’r  ; as  n —~ ’ n o u,~c’ r to i - x i s ; : :  ‘t on i i :  s nh ’ ’ s i s i ’ t i e  s ub  ic - c t  . 01 I i

I t  ‘ c l v -  s - i . h t t  i - s ’ t m u ’ n c c l  q ’ ’ . - t i o n ; i ; ’ i t ’ os , n in e-  r c ’ s 1 ’u i n d e n t s  ; ; ~~ de u c e  of

t H j ~ 51 . 1  : s t H  ; s r - s t t : Hed  s u’u ’ I u ’ ’ u i i u ; l g i i t  j u t s -  t i ; ’ p i’ ss ip oso ’d  p r s i ] i H - i c t

.4
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CI- J AP T E R  Iv

“Obsole scence is a problem a n s i

- 
the d e g r e e  of Obsole s ccn c t -  is hig h’ >

The’ 1) u r p Omi ( ’  of t h i s  c hap t e r  is to exp lore tb’s h ypot ]n ’s i  s t h a t

t e c h n ic - a l  cub s ti le ; :  c c i te - c  is a p ru h i  c- i ’> ’> and tha t  tI ’>e dog t o e  of obsole St eflcC

CXp- ’ rie nced b y l i m e  s c i s ’i ’ m t  I f t c  a nd eng i n e e r i ng  p er s o n n e l  in the p T O g : ’ u u m

office is s i : u n i  l i e -  an t .  Of t l t s  I u - : s : n ty_  sc- v im - n  i- s - sp on se s  i c e - c i t e d  to I)  i c

c’ue stion ‘‘Cons ide  r i n e . a l l  I h i s  t s ’ c ] t u t i  ca l  ~it ’ r tn ’nn c ’l  you  Ins we- w ’orhed

w i t h  or hao \vn , in .‘‘u i t r  O p i u i m t u ’u  t h a t  : ) u i i ’ t i u ~ n of f t c - m a  t - p er i e f l c e  p “ 0 —

f e s s i o n r i l c i b , 5 ’ oh - s 5 - - 1 ’>c5  t h r u u m m I i i i  ]on t, ( t n -u  01’ i ’> ;o i -e  y e a r s )  t’of lncn l i o n

~ u , - j~~~~~; ( cf l ~~ s ne c i f i c  1 ; s ’ i d ) ’ t : i t t ’?

.i~~~i 1’ - i ~ t h a t  i n e r t  o f  Usn ’  s e -n  u r i N e  and  c ’ n u t , i ; . c e r i n g  per-

sonne l  e’:u si c c i i -  n c r - H  c u t , t : c , l c ’ s e c - , i c - s - . } l i - ~ ,e ~ -~ ’r’ , 7 7 . 8  ,t f t - h i  t I l , : t  t o u Sl e

t e c l m n i c u s i  ~ s’ r s O f l h i c I  e’;11, ’r j e - i ’i t ’~~d ( ‘- I t E O J e S t  c i t e - c .  Thi s d i f s ’c r en c t -  \‘ -

si g n i f i c a n t  a t  the  i) SH ,  c on fj d t’ n m c ’~ l e v e l .

Of t I l t  1, ’. lb,’ — t u ~~~” s - i t  l e u  r , < s u r c ’s on l y  3 . 7 ’ ’ f c , - l t  t h a t  the  clcg i’ i - 5 - of

V , O S  i : i~~it wi1~’r e a s  5?1’
~ 15 ’h t  t I ; , t ,  t h e  cls ’S i ’ e”  \ :s.s H i l t o n

I t s - , - ‘~~n m e  -‘ hI  1 . i - t I n .  u - i - ’:’: S u s  :‘ t i _ I ’: lie::: , t  H i  “ u - : ; - e

d e g n r - c  c i i  o i s s o J c u s - e & ’ ; s t ’ e  a t  t h e ’  9’) ’ c ‘ ‘ t u i d e r u c i ’ l c ’ v s - l .  I t  i s  i t , I e r e s t s n - t

t o  i i i ’ ’ , ~~~
,‘ n o  v ,  r , ( l S m  t 37’~ f e l t  I I t s ,  t a t i ’ ; . i n  p r o  51’ i S i S  ‘a_ si 5 Vt  I’V

t’ , l~~, m k d s ’  - - l U t e  N ‘i i i -~~~ l l m , ’t it h a l  us ’> v ; ’ l u i ’ n I  a l l .  A u i , ’ i i i ,  a s s

( , ‘~~~‘ L  ‘i l , ’ r c - u i ( , ’ , I u S  a t ’ s ; ;  m ’ s s u f  1 5 5 -  1,1 S i , :t ; ~~ I i  O n c e  u - L s s ’s  i) t I l e  u t  1 1’

1;



of obsolescence  an(l the va lue  of a t r a in ing  p r o g r a n u  can p oss ib l y he

expla ined  in p a r t  b y t ,he  w-orc l ing  of ques t ion  9. If i t  h a d  read ,

‘ ‘‘In your op in ion , how ’ va luab l e  is a t r a i n i n g  p r o g r a m

for your si’i (’lltists and c-n g inec  r s  in o v e r c o m i n g

t e c h n i c  ri b oh sole;; en-ne-c ’.’

the  r e s u l t s  i n - m y  h av e  be t -i ;  nit ’; ’ c d i r c -c t ly rd ateci to t h e  m a t t e  r of

o b su l e s c e ne s ’ . Of l c  cou ld  ~~~ o u n a l i t ’ , ’ t h a t  obso lestce i ’i c e ’  iS  i ’> ot it

problem b e c a u s e  of tile’ e f f e c t  i v c u l c ; m ;, of I r u i l t i n g  p r o g r a m s .  Y et  this

r a u i o n a l i z u s t i o n  it’ ’,t ; i t  : s n u S i i - ] , ’ ‘,‘ i m , ’n t ) u s ’  d a t a  r e g a r d i n g  the  nun’u b e r  of

PC rsonnc’l  wh o)  v, t s ; : i  tI  i - a g  rac ic ,- I in-in  s~ ’ l t t ’ is cs O 1 I U  i t t ’ H .  Of the  I \vCfli  V —

e m i t  c e t - l u ’ r ’> a e s  t o )  t h i s: q u e t l i o n , 57 H f e l t  i h m : t  l e s s  t h an  2~~~- of t h e i r

~~c ’ i i~O i i f l c ’] u ,u ,c ’ m l d  ‘ 1 m r : ’d s s  t i e u i S s ’ l \ ’ e i ’ . ,- ‘u c i o i u ’ d  t o  t i t i ’ - is - t he  r e s u l t  t l n i

57~
’ ‘ - e s j u - 5 : ” : l I n ; t l( s t :S I I ’ cm n  Ii~N~ t i  t l m i ’ i  1’ ; c  l’ s ( t ’ s m S ( ’ ]  h imc l  :;dvanced

d e o i ’e s - s .  I a e s e  I t o  f : - c t ~ y. e s i p i : i e a n t  u t  t h e  ~)~ ‘ ‘o s u n f i d e n c e  h~ ’ t ’ H .

T h i s  r e s u l t  c s i r r & ’ s p c ’ n o i s  n - i t ) .  t i : c  f i i ; d n i g t .  of L a n d i s  ( - l : 3 t ’ )  t h a t  t h e r e

is  ) - c i I  c i i  i S o  co st ,  i l l  c i w t i i m c i i o r ’ . c’d : : c z l i s c n  u - m o b  r o n  i V \ )  by a r c ’ l a t i ’ : ej v

l a r m i e  i t t - n - c ’  s ’ ’ - t : sc e  0.  ‘ - f l - ;~j t ~~- u ’ l ~ i .  ‘I i o u , it  u - i ’ : ’ ~-a ns U n i t  c c ’  b u y , ’ in

- —  ‘ (‘ .“ s ’ t t , c, a I : , : , t 5 t u ’ ~ ~~~~~~~~~~~

( a )  O h n - o i ~ - e e ;u’ s’ i t  1>5 11  mc S : u t , I t n l ( , s I t t  p r o b l e m,

( I s )  ‘l ’1 , c r ’  I - ;  1:1 d i ’ f j m u ; t u ’  t’i~OU ~) < tp ~~~~~~~’~~> 01) U t

- t . ~ , u s  , t s - : 1 1 5 5 :, ‘ ‘ ‘ u ~ ;‘ ;~~h :~t~ ~t ; o u g r c ! : : s .  

— ~_— ‘ -.---



What is  the si g n i f i c a n ce  of t h i s  t r i c h o t omy ? it m u s t  be realized

that these  q u e s t i o n n a i r e s  were  sent  out  to  p r o gr a l t ”> mar i a  ger~ , not  the

- e n g i n e e r s  and s c i e r t i s t s  t h e m s e lv e s .  ‘i’hc P er c eP t i on  of C ) b S O I C S C L ’ I m c ’ c’

be tween  these  two m a y  h e c o i u i p letel y d i f f e ren t ,  it is ex t r eme l y d i f f i -

cult  for  an i nd iv idua l  t h u - o u g ht : : m I  r o sp e c t i o n  to a d m i t  t i c  t he is  ou tda t ed ,

anti i t  m a y  be on~e i nc - r c a S i i t g l y d i f f i c u l t  t h r o u g h the  p s y c h ol o g i c a l

p r e ss u r e s  app l i ed  in e v e r y day l i t - in g ;  such s l o g a n s  as  ‘ don ’t t r u s t

anyone ot -er  t l -~i st y ’ ’  mill;1 the a c e - c u l t :  01’> yout h ’> f ur t h e r  in h i b i t s  the

arln’> i s s i c u i t  of ~ b soh~ ’s c O n e - C  in in e n v i r on m en t  that  is  ge - a t - ed  to ‘youth

and exp b o r a ~ 5u n  of ft out c ’  r f r i  s u e - c  is of the b - u  h n i ca l  w o r l d .  Ti’> c’ r e - f o r e ,

the m d c  of i n t e r e s t  in a p t , ; ’: ’  d i n : ,’ can p a i l  a i i y be exp i u s i n e d  by the

t ech n i c ’’ ’ I  i u ’ i ’ t O f l is i ’ v e ’  , ‘n l ’o c t h at bc i s  I ’> C> I j : i~I , - i ’ d ( J b i s O J s - t e  b c_’cause

he is eu ;p ;W l v  p e r f c ’ m ’ t ’ ’ . n e  th a t  ~oI’t .

E x a m n u u t n g  th e  r c~~uJ t s of t h u c ’  c 1 u u ’ t t i c ’ I u l m u m i t - c , i t  w - c ; H u i  c’ r )n e a I -  b a - c

t h e r e ’  1 c u l l y iS  00 1> i ’ eh i c i t t  i . e .  , e ’h s o ie s c e ’n c e  i s  no t  s i g n u f n  a n t ;

the i- c’ f o r e  , i t  .‘,h ou l  ci sot mci  ti r ~‘,‘I ’>c’ t i  s t’ ( s 5 5 -  t c’Ch nic  a I per  sonne l  up g  ma. He

t h e ij ’> s e l v e s  i n  us t r ~~i : u i : u t ’  p r a e - - s m c c . T a ’, i m n - - c u t io i ; s em S t t t H l c ’ S  and

t h e s e s  t- , - c i u m b ’ I , h ow- c - c  s - I ’  - d i i s o ’ I  t l l s  i i ’  i n ’> .  Ob ,~~~ l s - ~ - c’ c ’ , t c ’ t ’ i s  a u r o i b ’ i ’  :n

an d  i t  i S  oen c i r r i n c ~ i t t  e , ’r h ’ ’ i  p c t i r u t t ;  i i :  t h e  c d r c er s  of technical p i ’ : ’~

sonruel  . D a l t o n  amid Th u n i p s o m  ‘ s r ec e n t  ;S u m d v  (5) of 2500 d e s i gn and

dc’\ ’ ( ’ l t i 1 t m t u ( ’ v u t 5 ’ t l ~~t 1 i i r ~~ p u u t : L :  out  t l ’> :o n t i s e  ‘ m : r i > t t -e - ;’ ’ s l , o ’ ; m o r i m m z s u u ’c

l ) 1 ’ i I ’
~~S H sb: n U l l ’ ’’ i s -  l i t ”  30 ’ :, , i s i s  u s s ’; ’ :’ :v ”r b  by a p i ’ s - v i n e  i”

I
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forniance appraisal. They also ident ified a trend toward even earlier

obsole scence . The clear indication is not that a problem does not

ex i st  l)Ut r~’> t h e r  t ha t  the  s e v e r i t y of the p r o b l e m  is i n c r e a s i n g .

The a r g u m e n t  could be r a i s e d  tha t  f o r c ’ztal  u p g r a d i n g  is not

r e q u i r e d  b e c a u se  job c o n t e n t  ‘,‘, - i l l  a l l ow ’  the’ i n di v i d u a l  to l e a r n  and

m a i n t a i n  c ur -r e n c y .  In v~ e w -  cu f  t h i m -  r e sp o n s e s  r e c e i v e d , hot ’. c - c ’ s- r , t ime ’

v a l i d i t y  of th is a r gumc ’n t  is (hl1l ) iocl ’~. N i n e t y p e r c e n t  of the r c  sp on ’l e ’~- s

fe l t  t h a t  the’ j ob i t se l f  as a s u f f i c i e n t  me a n s  of r n a i n t a i : m i n g  t e c h n i c a l

p r o f i e i e i i c v  h i-c d n i o d i m -  r a t e  to l o w  v a lu e .

‘lI i€ ’  aH1~ t~ to  c ( ip c ’  w’: ’u i  t hc ’  n r ’ o s b l u ,’i’n e l  o } ; i s o u l e i s t- t ’ n ee  i t s  i i i ; ’S t e -

b y our  p e t  e u ’ ’ I : O ; t  ou ’ t b  p i ’ t u i u ] ’ ’ i - r u . U n i f t e  l s m ’ t - v i O l s s  s t s , :d’n - s  t-,’i’u j c l s  h av e

i n d i c a t e d  t h ’ ,t t t  ~S a ~ ; e - u H f-h ’ , s I  p i ’u l s ~ u - , , i , t i o ’ r c,’~~~c i i t s  em t i m m t :  s t u d y

i n c i s e - s t e  l i s t  b ’ I U H ; ’ a i  n ’s ’: : u a ’ e - t ’ r a .  do i t t  f e e l  t i n t  c - b u e n - ] e s e c : t e c ’  is  a

s i s ~ : i i f i c - a m ’ t  ‘ u r c u 1 ’ > l c - s ’ m .
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C H A P T E R  V

‘ T r a i n i n g  P r o g r am s a r e  U t  ing P u r s u e d
b y t h e  Sr  rv i ccs  to U~~g r a  He : I s  r i s o n n e l ’ ’

The pu rpose  of t h i s -  - i 1t te r i s  to -xp lore the  h y p o t h e s i s  t ha t

t r a i nin g  p r o g r a m s  m i r e  b eing  ~~~~~~~~~ b y t i - c ’  S e r v i ce s  I t s  u p g r a d e  t h e i r

sc i c r , t i f i e  a nti c - m i : i r m e u ,’r i n g  p e r s ;onn c b .

P r i o r  to exp lo i i  i i  the ’ s t u l d  i ; l u : t 5 :U ctf t r a i n i ng  p r o gr am s , it

would  be p r o b er  to t -xp i c c r e -  t i : ’ ’ c~c-ed f o u r  b - u - u i ; . of U i ’ t ’, e s ’J , i \  — e i g h t

r c sp o > m d s ’n t - a , t c ’ e m : t v  or  7 1° f e l t  t h a t  tb s e -’’  s h o uld  he a p s ’ t u ~~’ r i s : u f o r  b i t ’

p s - o f , ,s i c u s’a l  d; ’c’ , ’ Io ; i i c ’ ’ t l  oc l b s -j r  s c i o ’ t h ’ t s  rue d  ‘, ‘ : s e - i 1~ tn ’r s .  Of the

ei ght  c c i m ” i  f - i t  t i c s - r e  ;- } ; e s , l c h  n o t  h i s  i-’ p r o m ’ i ’ : i s t . f i v e ’  g a t e  as a l’ u,’ason

f o r  ;,  - t I ,a V u t :  ci i’s p u  u sc’ ’: n o ,  c , } ; : :  i~e’U’ p ’ u :c ;‘ - t s :  o f f i c e ’ c~’u , s  un d c  u’ s i t  a it :  c -H

a t ’I I h s c ç  , - o i : I H  i , ’ i t  : i f o r - d t i n ’  U ‘ u -  Cu~~~~ h i t ’  j i b  1 ’ -  id Iot ’: an  m m d u ’ ,’ d ’ ,s i - - : i i

u p o n - a s b s ’ . U i c H u ’ r  t i c  i tn a ’ ’ ’ v.’ n s  ai~~~ ’ c  s ’ m t - i S i ’  ~~~~ b~ ~~~~ c m l  r e n p n r 5 d e r t - ’

v, i t o  ‘ ‘d C u  1 i i ; ; ,  u [I s’  : 5 ~’ ‘-‘ ‘i t ,1 st c c l m’e’ t h I s ’ 01’u 1~r 010 - s be i ng 5 15 ~~ i t s b  c ’ ,

to th i s S U e - i  ‘ ‘ sI tU  u c s  m ’ > n h i s , ; , t e ’ m ’ s t  o f  a I r a i : m i : m g  m o u s e - c - a l .  01 the :

I c c u t  v ‘a u t  i’s ’ i t  a a , ’ i -  s : ,  o u t  ‘,-:, i tc i t s - e u  r s  i- s r i  e n]  ‘,‘ s it -: ( “O’ ’ri )  f a t  o r e - H  a

b5 - ’ v .~ - - — : - t , ( s i i S s ’ ; ’ e - ( i  t : 1 l - t i m t ; e  ~ c h ec i 1  ‘~~5 1 o: i~,’ “ i t ’ i ’ ( e -~~” , b \ e re  i n  f a v o r

( c i  a )n ’ u u e - u’ ; s ; ’: u  o n e  e_ ~~p s u ; c - u i m ’ t ’d ;n ’ ss ’ r u ’ s n . ( ‘ t i e - C  a g - s n ’  a u l ’ u , t i i u ~ , (lint

,~~i’ ’ i ’ ’ J i r , i > > ’ ’  ia ”, p r o l u b ’i i .  (

~~ 

i ’~~~u , e - s u - l  c ’ n ’ r i s ’ i t  be s:)a, :’ t c l  Ofl a i t ; l l —

i i : - ’’ h u t -  a “, ‘.i y I r o t a  l i s t ’ I~ I c l  u s  - a , m c : ;  i i ’ - s u m m e t ’ s  h i s  H ,  t o t  s ’ s i  V. i i

i- 5 5 ~ “I p I i ,  - ‘ ‘1  ;‘ a ~ i I  i s ’ s ’ s  ‘ 1 t ‘ u i  0 ’’  1’” 5 -  “ - m i .

I ~‘,



~~~~~~ -- - --- -- ~~---~~ ~~~~~_ -  - -  -~~~~~ ~~~~~~~~~~~~~~~~~

C o i n c i d e n t a l ly  tw’ent y — o i m e  r e a p u ’n d o n t n  i n d i c a t e d  t ha t  t i c o r e  was  a

f o r m al  t r a i n i n - e -  p n - o e -  u -nn’ m t o t  t h a i  r j u t  st  i l l  u t t l u  s i t  in  v : h i i ch  t h e i r  s c i e n t i s t s

and en g ines ’  m’s p a r t i c i p a t e d , i n c l u d i n g  f i t ’c  of t h e  r e s p o n d e n t s  w’h’>o fu lL

t he r e  wim s no need  fo r  a p r t i ~ r ,~m ’ > ; .  ThU s w o u l d  i n d i c a t e  tha t -  p r o g r am

a v a i l a b i l i t y  f o r  t he  S c ’ \ c ’h lo  i s - I t  110 i t e e s i  \e~u S m a i l  a irs to r in  t h e i r  d e c is i o n ,

hut t hl i - e t r r u t l t c ’ r I i ~ , p r r n s ’- s u ’  S a n s , u o e i : c l c ’ e h  ‘‘,‘i Ih ’ > c a rr y ir m ’ e -  out  the  f l ’ > i s S : l s n

were  a n u s r c ,  i i i t ; t ~s m ’ t , ’ nt f a , c l o i ’ .

The t y p e s’ of p i’ o g l - ,’ o r u s  : i v a i l c ’ b l s  t o r e -  r u m t i : e r  cvni~’s p r c s u c h  w i t h ’ >  h a n g —

t e rn ’>  Sc- r v i e - c’ ~-e t ’ - ‘ i i  s o ’ v c ’  :‘ a a r i s : ’ b - t m  ‘5 r i n  do i a - t i n h e i r , ’ ’ rep ci r ’se ’d

b y o n l y  b u s -  a c s P u s u t ’ .s ’ t t t t  . H i r e ’  cc ,i ; s i u l : i l C , t -  \ \ e - , ’ e ‘ c j c m a l l y c 1 i s t r i h s ~~u :d

i - 5 i c t t t i ’ >u ’ , ( i s , : ~. r u c c y  ~~i d  the ’  N cc’ , c’:i t h  c ’  i ’ u s ! j ’~ s t i u m  i f  s uch  a p i o s r a m u ’ >  b~

ti c s A i r - l” oi ’ ec ’ r’ , -~~; u s - d~ c - S .  T I u c -  t y ; m t - .~ ~“ i 5 ” o g r z u n t s  t’ v i i i ] r u b l r  a n d  I~~c ’

nu i t  s
’ - r of ‘ u ’s u s  : d ’ t s :cd ~ t 5 -  s c ’  t 1 m - - t t 5 i i ’ i~5 ” 

~ 
ro e- a si t  m u Oc ’ t h o u  ‘, , m ;  i t ;

A i m ~ s ’ ’ u ’ > c l j x  1 . T h a t  t o ’ ’ ’ t a r ’  ci i’ s ’  ~u \ - : - l : ’ t H  5 - 5 ’ :  S u b : c s  ‘ - m i t  q’: r ‘ t y r i d

t -a m I t -  ty th ee - s no t  uspp e’si  i- t e u  a’ a a is  Sue a i i i  I i i :  e i ’> t ’~ s o t  u :  si  a is s 
~~j s j ’ s u  m l  , ‘ m i .

l l ov :e ’v cr , a s  p s r ’ u l s -d u - s i t  i c c  i r e ’ p ’ s ’ v i s ’ s s r ; c i ,  - ‘ t s r , i s  e - e  ~ S , i  I :‘ i~~ - t ’ , , , e  c m

u~v a i l a b i l l ’ -; and  c : t i l i y s ’ L j e u i i .  l a x l y  t t u ’ r c c’ I i L  o f  ( i ce  r e ’ s : , o~~m : m i s ’ : t t : ; c i s O  a~~id

— 
m u ’ ’’’ s - n ’s  v- - i ’ ’ ’  u’ ’. ‘ ‘ t s ’ l s h t -  i n c h ’ :‘b a I I s ’ - ‘~ m , u i  .“ b -  c ’ s, ’ ’,’-

s ou n d ‘,‘, ‘o l ’ , :  ic t t l i e - , i i ’ > : :  [b e t s ’  p i ’ o i g i ’ u : u m : a . O:ti ’ ’ : - c  t s r  b u t t  m o o r

the  iii i l i , ’ ;, t s o c n  (i~ i i - ’ ” - - p r :  ‘a n t s  i s  ( I c e  c t ’ i t o  ‘ia  ui ~ s - H lo~~ e l c ’ o -  I (lie

ps - m a c n  ( i s  u l t ’ i r 5 l .  1 h ~- m a s s , l s - ’ - c j I s t ’ f l t  c - r U t ’ s : ,  c iv o n  u r i s t h i u t  t h e ’

I c : ’ ’  t m  s i c  - s c  I s ’ ’ :’ ’ 1 , ’’ ‘ 5  a ’ ’ ’ c - 
~~~

- ‘ ‘ ~ ‘n t  r a ’~~- 5 ’a 5 ; u r r  I ’: - - ‘ : r  ct — t i  t ’

I’ l ’s: 



appl icable  to i t .  A l t h o u g h f u r t h e r  s t u d y in to  tIn ’ qu e s t i o n  ~ s regards

the m e a n i n g  of r e l a t e d  wo u l d  hr  r o a ui r e d , some i n f e ren c e s  c , in  he

d r a w n .  If the t r a i n i n g  r o d s  t he  job i e i  s it e d , a r ,a ‘n e’ II’> e n  i n de e d  al lo ’s- ’ U ’>g

our s c i en t i f i c  and eng i n e - en  ng p e r son n e l  t o  up g r ad e  t l t e m n e ’ l  c’s and

p r e v e n t  obsol c - s c e n e s ’  w h e n  the  p r o g r a m ’> ’>, and C C ) f l c u r r c ’ntl y the job ,

a r e  d i s b u s m n i 4 ’d’f It tvoulcl rw ’- i i’ t h a t  ccc 1 , t c mt . t st r i v e  to allow ’ our

s c i e n t i f i c  and e n g in e c ’r i n g  
~~~

‘ - m ’sonne : l to pu r s u e  n o n —j o b  r c ’ h u m s e c l  t r a i m s i : ’ ’~

o b j e c t i v e s  if  t h ey  us  cc i ndc ’ s -d to P c’ f r u i t f u l  co n tr  : c i u h u  us ’ s to the  next

g e n o - r a t i o n  of s y s t s c ’ : m i S to P c ,’ acc 1ui r t ’c l . }-‘o r c ’ x a n c r U c ’ . sh o u l d  t l ’ >c ’  p e ’ > ’ s o ’ i s

w o n -  i s I c i  t in an in f r a r r r l  a c ’ s - h e r  i’o s r  a s - i j s s j l ”  t a l :’ 0 C o ur s e  ‘>51  i n f r a r e d

th e o r y  or sh o m b ci he  Pc’ t : - h i i s g  c o m a e ’ : -  a m i s e r a. c l t r - ’ i l c u : ,sv t— - 1’ich app em-

to T i ’ ’  II~ i , ’v t o [i i , ’ i m e ~~t t 5 c ’ i c ,’ u - l i O i  ( i i  \-, s ’ ’ t a u l l  t v ?

It  w a s  f e l t  in h 5 r e  s e t h - ” a U , c s t  : u ’ r l u :’pa t b m s - r s ’ v - a s an  : n l o n i m ’ > m i l  i t ’ s - I l i O c I

of upci i - u ’  d i  ag t b ’  i ’ d  - c - ’  m e - c  I h - c s  I s i s  H ~c a r m s  t i u i 1~. s ’ s~ - C i t l ~a a a I n ’ ’  ‘s e - I  p u n ’

p r i s m s ’  o n p r c ’t - e n t i o n  of o b i s ’ c l e i s u : s ’ : ; c - c .  Th i s :  r e s u l t s  a t ’ t h e  i s U r ’ i,’CV

j i i dj ~~~ i ’ : t s ’  t h a t of l i s t ’  t ! u i a ’ c ’  s s : s ’d a P i ’ : ( u t - u  the ’  i i ’  t r ~~i rt u i t r ,  t u b  r o t a —

t i o m i , : -nd  t t : ’ o s I o - ~~t u - s u :’ 1 e - o i t~ i c i  k s” ’:  tpa ’ ’ c : i : x  I , : : : : m t  i~~b ‘ s t  ‘ : iu ’ : ’H s

s r ‘I sc ’ s - t i  t a  t c , oc ! i i e - s~ 1, I , ’ ’~~ t : ’i’ 5 t : t m : ’ . I a s  - c t \ ’ — t t ’ , ’O r C F i ) O ’ s ’ i u  - ‘u

of 1 t c , ’  t ti,~~- i ; t i ,’ _ c - i I i m t  u i ’ s e : c  s i t e d  l1 u ’ s  m - ’, ’ , ’ r s i a , ’c I it  :s~ i u 1  ti l e: l’( ’fl . t l i ’ > ; f l

i n r c c - a t , ’ d  01) r o t a t i on  a t  p C i ’ i t i i rS s i - s u i t - c  t I m ’ s ’ >  t s r , ’ y t ’ : t l ’  m i n d  O lu d

( d u O  ‘a s  b i t - O f  u u : r : s n - ,-b n s , , : ’ c - s ’ t  r ’ m i t a t b ’ : r  s ’  t h t ’ r -  ( c c  ‘ - r : i ’  v e s r u ;  a~- n e u ’ m t ; c u i

p i P  a ’ S - I  r u  So ‘ ‘ e s ” P u i ~~s’ ’ s ’1 t ’ he  r u ’u c ! : : d s ’ r I  f i t -i ’ ~~‘ ‘ s ‘01 : b o s s :  i s  m a s t

I ‘I



u s e d ,  On- th e — j o b  t r a i n i n g  at ;  de f ined  by the j ob being s u f f i c i c ’n t h y

chal letn g i u ’ > g so t h at  t he  i n d i v i d u a l  w i l l  i t - ,; ru  am id m a in t a i n  c ur r c -n c -y

th rough  j ob c o n t a c t  has  been  d i s c us  sod pr s :c’ iou sl y and u-a s p n i m ; o e r i i y

fel t  to provide ’  I t t O c l e c  i-ate g m i n s  in n ’> a i n t a i n h i i s r , pu ’ o f i c - i e im ~~y .  Th e  t h i r d

m e t hod  — p r o f i t s  a ional  cen t  u s s:l — fe ll  i m u t e  wlirs L ap }ie - a r o d  to be a 110 nit -la I

d i s t r i l ;u t i c c n  ( i . e. , e i g ht - i’ e t ’ i ) i e - S ( J e t t t s S  f 5 - 1 t  it c- - us a h ig h , s e v e n  m i t  i t  ‘ ra t s

low- and  the  i~ €’ t t 5 5 5 ~ mtd er  s a id i t  t ans  mode  r a t e

I h e - s e  i’ e ’ i s i,t }ts r - u u c ’ u s r  i u m c ’ o n e l U S i \ ’ c  a s  [s m’ a s  ; t i s s i-’ ’ ng a a t : - t r  i’ i t d ’ ’e-i

abou t  t h e ’ v a lue ’  O s’ pr o ;’; ’ s s i o u a I  to  t i -- c s f c’ i u n j o n : u l  u a n b c b ,  T h e  u: ( zu i r ’ t m m - r : ’

can  he m a id s ’ , l s ( u ’ ,- ,s ’ ve ’l’ , t h a t  c’oy i t a , c  d o e r s  oc t - c i a  and when t i e d  in  c ’bth

th c ,’ q s u u ’  at  ion a f f r i  ~‘r: u ’ ul I c ’ a i o si a urce-  ~h , - d5 ,  ‘,c Per  L it lbS I - i  u~ u c O  of  Icc ‘ s t y  - cm l i t ’

r c sp o t c ’ l e - r c t a  ( s  ? , s i )  i u ~~~ri a r m ’ - ’ t C ’ m m : n t t l I u t  t o e  p :’ s f ’ : S S c S t l t O l s c e i ’t ~

m i tc cs ’i I d  a m v u s ’ar  I i ’ s ,  I th i c  uu i -a v Pc ’ t i n -  u ’ > c o :  t ac - c o p t e r1 ~;c~~t bc ’- -d

of pr ~‘ ve n t i i t r ’  I ’  - c - i :  s i c  u s I t :  a t , ’ S ( c m  - c e. I di f t P , : i’ t urN ’  ‘ ‘ ‘ O i l S  el I - a c e  a

li e ’  clone to oi , - t 5 - t i u i i m s e ’ i f  h i t s ’s h s ’s l g o ’  i - : r ’ ’ i ’( :  I i ’ , c i a - i s ’  a s  t~~o u uts , ~‘nd

sec ’ c i i ’ > ’ I I v  c i a -H i ’  a l i  is: t b u i r c i - o l , o r  r u n s  : ) i ’ u i  s s n t r i i m a ,I  l - O c ’i t ’ t \’ f l 5 o ’ C t ’ > b u ’ :~

t r c ’ : ,  I , ’’ o t~ a ~ ‘ • r ’ ,h a : : \ a - h I ’ I t i - u ’ I c a u c  n . ,  t : ; ’ s - cl a :~~ 1 c r u , i r , n l  ~~s ’ l ’ e - ,i~ ’’, : , e - .

— -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



CIIAP ’I ’El-i VI

- Otl ’,e r F in chin ci  a

The onl y si g n i f i c a n t  f i n d i n g  c f  t h i s  r e s e ar c h  e t t h i c ’r  than  thos e ’  s c- I

o u t  in t h e  P~’~ P°~~~ 
cvas t i m e  i t O ’ t s O m t  of t e c h i ’ > i C S i l ro am ’s :  m : c’rm t c ’n t .  Sev e r al

p r o g r a m  n ’> a m i a g e r r - ’Pt t h e i r  c o m s i m n e n t s  se c t i o n s  r e f e r r e d  to t h e i r

t e c h n i c -u i  p er s o n n e l  as pe r f o ’> ’n ’> ing  we i-b as- t e c h n i c a l  m a n e - g e  i-s 5~ c

opp osed f u  p e m - f on i t t in g  u c t r a i r u i t t s ’c : - t cr ,I  f~m m m o - t i a r m s :  ( i .  0 ,  , p e r s e i r - s t u i n g

ca l c - u l a t i o n , u , d o i ng  re s e c or c l i , e t c . ) .  T h i s  in  b u c c l f  ir i m o t  a s t a r t l i n g

f i n d  wi l e - s  cvi’ e c n m r i d u ’ r  t h a t  i ’ s : u ’ , - t g u u vc ’ t’ ;t n i s : t t  S c  i s n i e m . ] f o m n c t i u n s  u s c ’

r e l m i t e r l  to m i t o m ’ > i l c s c ne -  - u i t t u ’ a t  ( o r  s ’ f f o r t ~ a n d  th u s  1i’> e c o s n n o t u - ’t ic ’ n m l

( c c l  u ’ i c u t i  it ’s : m : c a s ’ s ’ r  i s  a n m ; t s u’ :- ( f a l l  u - c t  i t ’ s i - b - , ~H i s  ‘ H i d i n g  a:

c u s i ’ > c e ’ u-a s; t i  H 5 -  p m ’ o r : i ’ m m s s  ss: :: u t a ’ o ’ r :  ‘a l t ec  r i i s c i a ; e r  ( - - , j ~ ~o l t  t h a t

t , ’ c - h - m n i c u ’ i m ; t s ’ :’s ; u e - e s r s m  ci t “ a s  u s r t ’ u s : s i I v  c - : t m : s t ’ , r e d  m ’ u u t i s s ’ r  t i e - s i t  o l s a O l ,  I s

‘I he m u u m h i e r c i t i o n  t f  I t t ’m s  : : ‘ a u : m ’ e- l o t t e - i d a  t i c  s c n m u —  a ’ :r ’st o :’t of t I c ’ L u ’ _~t

h l y m t s ’ t i s ’ : s i S , I ’  : u t  a i , c s s i s ’ S C s ’ s m e c ,’ s u ;  t o - o i l s  m i t . m l i i i  S r i ;  c l  ~‘ s ’ 1 ’ j f t  i , i~~

i I : r o ’,s: ’h t h i s  a l u : c i ’: , e s - m i d  h , ,  u t  ‘ i a - s i b  o t m u c ’ ~‘;; c; : t ’ t p -  r c e i \ i  t c

hi’ a p s’ s ‘ l i i  o: 1 5 5  ‘ I i ’  Cu ’ 0 1 5 5 -  u ’  - m a a : 1 : : :  1 C , s t s - ”  u s ’ ’ ’ , c - I  ~~~ i ‘ ‘ 1  i S n ’t  i S  i i )  15 5’

s e P t ~ ~~i’~ 5 m t e - t t i i  5 ~~~~ , ‘sr - ‘ ‘~~ ‘ s ’ - t ’ , :  ‘ ‘ ‘ - ‘ ‘oc t  u i ’  t s c l u m u c :, l  P s O t i  -

n e- cs , b s c t ’ c - P y  not , r c u t c u ~~m ’ i m ’> c t  t i c s :  s I ~~’a H c  o ’ Isa 1~~t i s - a l  i : m u u c c ’ l c r l t ’ t ’  v, - i t l i i r ;

( I s i s  r u e l d  a ;  s - p ” c P -s 1 t t y .  I ’ - ’ : ’  - i l  m ’ ; ’ s ’ ’  ‘ “ n c r ’ ’  s ’  I s - c h i l i  c c l  m ’ > i ; , i : ’, ’’ r j~

P s s ’ s - u - s o  i ’ , i c s , ’ d u s ’ s  1 i ’ , ‘ a r ’ s ’ ‘ t i f f  s o ’ e l i  s , ~~~~s - ’ - t s s : i :~ u ’ s ’ r u c  s l u r 1



_ _  - - - -  - -~~- ‘  ~~~~~ ‘~~~~~~~~~~~~~~~ -‘- ‘ --~~~~ 

s c i e n t i s t s, a b r o a d  but  s h m c u l l c ’ c v e  i’ t i c- p h i of l-cno ’,t ’h e ds ’, e m a y  be r cqu i  r ed

to e f f e c t t ve) y n’t z s n ’ :c t e h i s  p u ’ o t ’  i ’ant  i’ m t t h ’ > c ’ r  t h a n  the  l i c i s - r ow  hu t  d e c -p

degree  of I c m i o v , ’ l c :dgc  r e qu i r e d  by the ’ p u r i s t .  

— - - -~~~~~~~ -=- - - - ~~~ - -  .-‘- -~~ - -~~ - ‘ - —‘ - , ,- -~~~‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



CI J A J
~

TER \“I!

- Sumfl’m u c r y  ;mnc l  C o u ’> c J u s i o i ’ > s

This  exp l o r a t o r y  e f f o r t  t o d et e -r r u i i n e ’  w h e t h e r  o b s ol c ’s c e n c - is

a prob lei -s i  w i th in  Dcl’) p r o g r u m ni s , and  if so , a - n c - - a  t a k i n g  steps to

c o u n t e r  it? a it im o t i rhi m a t  c oruci  U:: i ’ u P555  pc i in iecl  n u t  sonic m I c e -r e  s r t i  n

t r e n d s .  The m aj o r  I m v p o t h t ’si s t l s m s t ’  c u b s o i c - ; -  c e -n e - c  i s  a p r o b l e m  was

not a up ;  s -  u i ’ t s ,’eI P5  t he ’  cP ,t us . The a c’ cu n d 5’ ’;’y Im ’~-p c i t tc ’ :  Si 5 that  for i ’> ’>s o i

p r og no lflS ar c  in o c t i s  t o n s-c to c a s t  sPa Ic oh s - o l e  s co nc e  w’a S S d i p p o r t u : ’cl .

One could , P c ,- lc’d t o  s o n c l c m J c  f r c c c t :  t h e , d c - i , - H , m u t  o ’a :olesc’ c - r u c c  j 5

n ot a p r o 1 t c i i i  l~~, ’(’ ; i u s , p  t’ st t i - c u s s  pc’ m ’ 5 ’ s l ”  ( o i  O v a  c a er e  i t .  t I o v ,’c ’vo r,

cc’hen O t - ~~ lo~~b a ms t tb’ , e ~e”,-: ~n:s’c’ ’ a t ,  s ’ s of - - ‘ 1 5 5 ’ : a s ’ - i s ; ’ 1  s c i e’n t i a t s ’ c- -h o

d u s  Or  w iut s  c ,o ’,t ld pa ; ‘ tic  
~~

y u 5 - , - I t ’ s  e - : - a l ’  y -r c ;’ ; usu i ’ m a , b ce  t e ns  m u  c be - u t’s

h~) l S  C O f l ( : ) u m r u l i c l c .  J - ’s i s ’ t i : s - r  s to o l ’ , r~~’s - d ’ ’ a c : 5 : t5 ’i ’ : : : i s c  i f  t I c’ i’ is , a

c a u se  ari d t i l e- c t  ( y o u  of s’ sH u i t s s ’ r s : - ; u : ’, ) h a t ’  ‘ on a ’ ,- , i I ; s l u i h t l v  of t r ’ - i c : i t ; g

J’J r o g r a r ss u m ’>cl ob : o l c a c s ’ : s c c ’  H ~~~‘- ‘
~

T im e :  c e n t r a l  t s ’ u c l c t i c ,  u m : : m ”  i i  ( u s  t i c -  st - c o n s -  t o  t H -  e ’ l u a ’ o l c s  C’ s m (  c

(]S m o ’ i s I c e ; t  I r s s m t - s I : o n  ( ]  ] c : i s a f l i t -  ,- ‘ e - l i , sr  u c’ ’ m ’ s ç i s i d , ’ H u t  ~~~~~~~~~~~~~~~~~~~~~~~~ 
~

( u t u t - ( ) h ( ’ s c c s i c( ’  a n - h  us m e ’ ’ : s s s ’, I ’ e  of P ; - h s s ’ : : i d  i a -cc ,’ P en pt’ ’ ;  i d o ’cl w i l l :  t h e

c; ’ s s ’ r : t i s i m ’ s n a i r e .  I s t - - t o a i : i i u g l c f  i s , ;  t I t l e -  : ‘ : i s i c ’ c t  j s s , h l e ; ’ I  so - i t  l e a s t  I t O

o - h t ’ I ’ u r u c s  of t o ’ c - ( , : s j t  s i t  s ’ ,  s i t s - s - c  ‘ ‘ ‘a ’:

I P 

a: ::: . r:i~~ PI1~~~ ~~~ ~~~~~~~ ‘1 ~1~a



P r o f e s s i o nu s i  o b s oles ce nc e  — cc-hero t e c h n i c a l  k n ow l e d ge

of the i n c l i v i d u m c l  ‘ 5 a i-ca of s-~~ & ’ i 1 : 1  i Z ; s t i O n  doe ’ s no t  i m c c j u d c -  the s t ;  te

of the art k n o w l e d g e  and t s ’c h n i que S.

Job ob sol es C c - m i t e  — w’he rc  ti n’ i ndi ‘rl d ual ‘ s l cmuov , -J e d ge is not

su f f i c i e n t  to pe r  o u r m  ( I r e  c u r r e n t  ( c u s P s  a s m - u g m i e s i  t o h un .

Th e- a u t h o r  cc -u s )‘i m ’ i s t u a a i k  s a t  c”  ( ‘ s l e d  in (P c ’  d e ’ g m n - e ’  of prof e ssional

ob s - o l c s c c m : c ’c’ h u t  bc ’] i c’vc’ s h i s  r c c e ’ i vs ’d : s m us mv , ’c’ i’” s m ’ cc p r o b a b ly  g i v e n

in r e g a r d  t o  job o h s o l c ,’s - ee ; ’ sc ’e a i r  ; ‘ ‘ c m c : h t  ( i s i s  i f  n e s s  c’s ’i ’~~~ i : ’  Psi~~ f r o m - it t h e

d at a  r c c t ’ i v e ’d .  ~-‘c d c h i t ’ s s s ~~] ) y ,  o a t h s  i t t  a- t : l t ’ u ’m F U ; ’ ( -  ot C ) l s ; - s s h i ’ Sc  ( ‘nc ’ , j i

co u l d  be ( h i l f i c u i t  o i l ’  t in ’  ;‘ s ’~~ : u m u s o h ’ c ’  ( i i  u s s m s w ’ c ’ r (t n, c~c c s t  b u s t  en

of o h s o l ’c ’s’ ( :scce [c ~~m s - s t b ’ s m s 1 ] .  I” crc’l l , e r  r t ’ : d .  c o  id  1 - , - pc - i’ [ ‘srm e ’d  in

t i n ’  a r e a  01’ obs~~l i t , - ; a c o c a i ts ’ :  o ’ e - f ;  - I c o n  1:c’ us :b ’i u ; ’  dd ;t  m l  c~~:e s- L i e n s

Oi l  b u i l t  t y p 5  of ( u l , a c , u l c ,  a C s ’j i C t ’  c r d  c c ’ , a u s m l ; ’  H~~5 ‘ ‘ ‘ ‘ ; ‘ r L e ’ C i :  O h s s , l e a c n 2 ; ’ i s

ae ; m i n s t  a p t ’ o — ’ l a s ’ c h  s i c - s - I ,  m e l ,  I ) , i t ’ ’; ’, ; ’ ::, ,5 u s j ~ ’s’ ,~~ sn ~5)  h i ; ,~~~ ’ c ’ s n - c  P a l l ’ ,’

i m i - , ’ ,a d u r ’ ’ cI  n u b  c sb S O l , - s - C s ’ ! m s  c ’  r u s t i c - i ’  S O a r s  I 5 , ’ S i c ’ s s ; , o ’ t l d ]  (~l , s e H e ’ S ’( c i m O s ’ .

v i ’ s i ’ r - , ’: ’; : / , s i i  s i f f  ,, I s  t s ’ i t -  ‘c r 2 s u i t  , 5 ; i c ’ ’ ’ i  e l m :  i ’: 5 c ’ t ~~. 0 l f o

ni - m u  s o r t ’ ~
, s ’ o ’  I t ’  : :~~~~, ,~~ ~~~~~ i ~~ s - - ‘ - ‘ba I c c : : ’ 

i i  ‘ ‘ 1 l ’ O c , s  , 1 , c ,s  5’ 5’ ‘:~ a -

5 0 ’ S  ti 1 t t i n s ,  i - r ’ , s m s  a ~m ’ ‘ : - rI ; ‘ e- ’ ’  - :5 ,  c c’ t I c ’  -, c - l ’ s , ’ “ s b  to ’  i t s -  u s ’  i - 
- ‘

c i i ’  j i s ’ o t  i i ; ! , ,  ( b e d s .  ‘ ‘i a ~ ‘ e -  s ) 5  f u r l L - m ’ a t ; ; ’ ’,- \ c s ’ m r l - : I u s ’ ( l i e s  j u t S ” t  i i -

m a - f i n n  ci ’ O c t l u r i :- ’ u r  I l l s - u ’ s  ~u ; t ’ j s s ’ 1 5 ’ d5n r c , - ’  o f 
~~~~~~ 

o ’ u c H ’ - a a - i  ( ‘ l s : ( ’ l s ’ .-~-” o ’ 1 t C s ’ ,

s , s  ‘ I b i s ’  r , ; r c  - - 1 ’  ‘a s o :  H~~- r : U c 1 : - m s  I i  i cm , s  t o :  h: , , , f s ,  1) 0 a h ( c S m , ’ -

s : — . — .  t ’~ ’ u ’ ’ ’ -  s ’ ~‘‘  ~~: ‘ ‘ u m m ’ m  ‘t t , ’’s ‘ ‘ ; ‘ s ’ s ’ ’ ’’- ’



School ISP time fi ’ m c ii’ue , cc-ould be by u s i n g  a co n t r o l  g r o u p  of DoD

p r o g r a m  eng ine-c  m’ s and s c i e n t ist s , m e a s u r e  the i r  p c i ’f :srn ’manc e  as

they  tt ° f r o m  p m ’ e ) g r a u m i  t o  p r o g ram  and  d e t s - n i ’nins-  i f  they  expe r i e n c e

job obsolescence as they mo’:t’ t oo! if it is d i r e c t l y ; i t t s ’ i b u t ;~bJ c  to

p rof c’ssic u i ial ob s :t ,lc: s u’ c r t ce’ as a result cu th eir i t ,  St a ss i g n m e n t .

In s c un i l na r y ,  t i m e r e s u l t , : s -- f  th is  s t u d y arc in esse nce

f rom a s I m i l e - t i  ca -i c- icv 5p o in t hut a ,~ a ny  exp l o r a t o ry  e f f o r t  s h o u l d , it

has  ge nc ’i ’ a it e d  a r c, ’ a ’s  f c c  f u r t h o -r  i n — d s ’ n m h  5 ( 5 0 1 1’ t i s a t  c o u m l d l c ’u , d  ( c m

conch s- i c-c r e s u l t s , if obso le s  cc - ’ice i s  a s i c t n i f i  c an t  pi’oblc- ni , on’ in

Del) r oust  r e c o s t n i z e  it c o d  t a - I - c’ s i t  sor e s  to m i r c ’ ~ ’ent  Or  c i rc ’mmis t - : c - s i t  i t .

Pc ’ i ’ b m : s ] u : u  o n e  so l u t i o n  c o u l d  be r c ’ t  u ’ : ’ i m c i n g  of pc- i ’s o sc ine ’ l  01; a f u l l — t i t t a

h : ;s i m ; l ;c , - t ’ , - : e - e m i  r s s ) ; ’ n , t s s  m~ t to  P i ’a l i a i ’ t s s .  1 (1) r ’ :l h a c i - a i n  n 5 n : : : n s- ,’, c a

oce ’ u r n i m r  t l u a o s c , : g t , s s s l  1 1 , 1 1 , s t o ’  c,  ii i l l  ; - f f o :’d (a - ‘- i  t ! c o :s ’  ~c’e r ( P m

l i c ’ e C s : s : c ’  s ” : s s u h i  t u .  ‘lb  ho - ; eisa t o -  lo u i s ’ s : !  in  a- 5 ’’e - - 5  - c t : ’ ’ i m t  s u s ~ u d e  by  ( 1 s t -

l a t e  CIr  - i d e - s  P1 . S’:!;\- , c b  5, 1  s t e ’ s 1 c s u i r t ’ r : s s : ’ ’

You  c a - m i  t u b  s s ’s ’,’:a v it’r v P s u i l d s  m i s ’s , c- ’’’P’sm i u e ’ , ; t  c tsr!
n u l l s ’ , s t  h ’u ’:s ’ re m t ’ v  m e n  a - n s a  j ,

~ , ‘ m i ’  i c u i ] o c

u s ; ’ i i i ( ’ a 1~~’ o ’H s ’s ’ ’ s ’ l (~~) i : ,t ) c ’ r s \ ’ . s s - : 4 5

1 - 5 1 : ’ ; , ; s n ’c Is ’s ; ’ t i e  f : : t s : i ’ e i s -  (ha ’  a, c, P , , - H s : - ,’ . ‘H is ci’ e’:,l i v c - 1:-d ent

: o t m s t  1’( ’ i’c t ~~c ; , c d , s s e t s  a t  a t i  : : ‘ : ‘u s - s ’ u ’ ” \  t s r ’” a - “ :  l o s s , i i  n r : u c ’ i h i  i s  I i ’

h oc- ; s s - s o t r s ’d . S eh , ’:u s b 1 s U ,- s ,s i t ’  a t  - ‘s ’ ’ s ’ s s - m ’,t  iS  es’ s - r i  1 5 1 c m ,: u sp : i r C sp o  cc’his -o

ap sp h i e-  t o  11 , ~ p i ’ u i t a m’ - ~’ hs , i S , h , ’so ’ r , S ’ of d e l ’s r : sc :  m i s s  c l a i m :  a f u u t u i ’ e t l , l ’ e ; - I .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~ 4lI~
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1. B ranscomb , L. M . , ‘Stu’ If Obso lc ’s c- e-nce — Its Ccs st  and P r e v e n t ion ’ ’

Res ea rch M a isa ’s St e c u t e - n t ,  i’s l  ;t re-h 1973 .

A br ief  oyervic’ o,’ of m a i n ta in in g  an inc- - s t r ’s m ~’nt
in people.
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An e-x c c- ] l c i it  t r ’ c ,a ,tisc on the effect of ever increasing
t e c h n o l og i c a l  d e c - e l c ; p u i i o ’ n t a  C s ’ s  c ’ i v ih i z a t i cc n .

3. Zel ik off , S. B . , - ‘On t h e  ( ) i s s o l e  s e c - m i c e ;  O s m o !  P a - t r u m  m i  ~~~ of Pan  i sn ’t -  r in g
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4. L a n di s , 1- ’ , , 1E n n i : : c r ’r i : .  - ( ) i ’ s s a I ’ ’ a s, s ’ c ’ o ’c’ u n d C n i i t i ” s n i n c ’  Ed so  s t b ’ s r ’’

p i’epas’ u -d by  I I ’  O l f i c e  i f  U : sP ’ o - r : i t y  :‘s, 1fub ~~’s , ~‘ P u ( , o s n c r l  - ‘a

a - n d  ll~’s :’s s  c ,‘;CI’ Oj ; , I , - l  m a C s at c i  i”P ’v-: l ’ c ’ i ’P Um i i c ’-: m ’ s - i m ’,’, h i t ,  ‘m u s  m b ,

Ju l y 1’ ’ u - 7 , J t , C n s , t ’t  “Ps . C — t 7 —  1.

A t 1 c ’ ’ s’ ’ m u s : ’ i s  i n - , - - , g s s t l c n  in t o  l i c e ’  S e - s  h o u o !~~ of i’e t s i ’ v , a J
of c ’  5 , , : ( ’ c r t u  m in i ( t i ~ m i c ~~r e e ’  of r i  c u c s r se ( o t  t b ~~ - e - s ’  p r O s s s ’ a i t m s .

5. D a l t o n , Ci , Vu ’ . , a s - s I  i t m a , : , , i :  m o m , F , I i , , ‘A ~~ c,- e’I~ ’ r ’~ s t , e -  - ‘ ,‘ Ob s ( c l c ’ a m

of O t o l e ’ s’ E r m ~~i s s c ”  c’s ’ , 11. - t o e -  ad ‘ s , ua : ;-; ‘ t i t ’ ,’, ,  h - c a t - G m  1 1 7 1 ,

A i l ’ c ’ u s l : S ; s cm ;  : i ’ 1 I c ~ sds , o f o h ’ s - l u g  i c ’ s ; ’  g a p
p ago’ a~ u s  s s ’  :‘ fO l ’ l t s  u s : , ’ 0 .

“- . I~~s - v s - i , (H  r i  . 
- ,b I 

- 
- 1 : ,~~~~~ ,

‘ , , 
;~~~~~

5
~~~~

’ a - - i ’s -c  a, . - c  ‘

110 m nil  u P !  1 s - i i ’ - Ct 5 :- s ’: ’ ’ :  5 a ‘ 1 5  , t - 5’: m ’ s  a ;  , , i , , s ’

A e c u u s ’ s 1 ; l m  I s ’ l~ u m s , ’ ’ , s ’ o - h  i ’ s ,  ( P t ’ V O i ’ i i ) C S S ; ‘ l n ’ c t e -  Of a c r e , - i - e l i
l i l an a t ’ r ’ r ’ s , ’ t :S  j O  m S n  - t r y ,
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DEr -A~~T1.~EN T OF DEFENSE
b’’ - . , H, D rr ” rNsE  SYST EM S M A S u A C  c c i  - mr  SCHC 5OL

, , 5 ron- i- E3ELVOIR , V I R G I N I A  220G0

DSI’IS-PMC

Dear Sir:

I ant condi: UI ng a surv ey of :-ejor proci s’::si off  ces i-:i thin DOD as an i n d e p s a d~ i’t
study pt ’o~ec L for the D e:- ~e Sv c , ae ’~is !- Pndg”t-:an t School ~t Fort Belvoir .  V i rg in ie .
The nature of the stud y is t’,;o- - i”old:

(1) To d -2 tc s ’, ’’ino if sd pat ill as ’id ea ’u i r ai ’ in5’ pcrs o”eel ex~erience
Su 5 : pOr l: i Ic- j  ‘~ S~~e - C ’  f i c~ l O t ~~m~~t O t d I  rojdCt;  ~mnd

( 2 )  To dai ,et l i rm o ii’ f ur-  , ‘,‘l s m - h i s ’ ~r iFrcr , ’~1 prnnr~; s  c , ’, l S t  to dv v ~ l cp
a n d  i ’ i , ; j r i t a i n  t ec imnic ’ i l ‘,-caa r t i ~ t 1,1 S C i ? s a t i s ’eS ~ s t m s ~~ ~ i c ~~l i i e :P s ’S .

[‘ ‘1 case p a a C- ,: r ; Sm , c ; Us ~ ,,s: :  ‘, m - C t ’  Ut iC’  ct i h ]  21 ,20  (
~ae’st i  o C O  i I’e a i a  ratu:’n

i t  j
~ t he-  i - a t y r - c- ’j J ci ’r H,2nh rc- ;d y a ; m ’ !a ls upc .

Y~sL1 ~~ i;’?;H- d t ’2 l lH,Oi’Lc ,,Ct to t iiL, ,, C 2 s ’2’’! of CL, :’ S L 1 Y V C \ ’ . Of cou rse -~ a l l
r O V l i C - S ~r~_’ a:u: ’b hh r t , t i , : I  s c :~ t i e _s i u - - m s j h c c,- t v ,- m m  s t i l l  be i _ - he  w i t h  y e ar  p ej a c t /
p u p a a f f i c e .

,
t~~ 1~~~~~~ 1 a l l  e _ t a ” ” _ s r ; ! Q ,; : e _ t l a ’ n c ’ a i r ” s , thay ‘ p’ not fully cover the rpe_~’ e _ ’ d a r t s
pe l r ’ t. of ‘. 1 - , , ’ , 1 h _ s ,’ s i _ s e _ i n _ s a d  a i’-Pj n ,  p _ s c - _ s  ft _ s r ‘our f _ s r  _ s L c r  c_ u :;nt, f
fc ’i U a - m c  ,H- i ‘,‘ , p l c _ s t e  d u ~Cl t t ’ -r: .- ‘ : t _ s~~ ~~t ( ,  

~4;_s~~ ; t ’- O \ ’ i _ s i L e - .

L i  
‘ 

c’, ‘c r _ si I s -C s l y  (- “ s l i d  l m ~’ d ;  ‘u i , ’! , ’ t ,~:c rL’c _s~ a ,! , s i n c e  I a~ under a tight ac ed Ic
si c .”sJ _s 1 c. at H, . cd’txs l -

: t , _ s ’i m , ~, e - s  f i r  - s ’ e l ; - ,

Sin’_ s ’_ srel y ,

,, - ‘  ,. _ _‘, . .—
5,,- - - — - — , m,

~~~~~ ‘-., ,,“ -
‘ 

,.: ,, “ -
,

I i t ~. it1 sD c5 i r t  1,1 ‘- 1 1~ . Lo 5 g 1 1 u ’,’ s
:ts st ’~t ’ - I ‘ s H o t ’ , ,1.  ,ir ‘2 : 2 _ s

I ’ I



l ’ERSONh1’~L D E\ I IL OP \ I 1 - N ’ i  QUI- S’l’lONNAII I E

1. \°u ’ I m a t  G o ve rn me n t  D e par t m e n t / Se r v i c e  c-ontr ols  your pr ogi ’an i/pro jec t

- 
offi -e ,‘ (Ci rc le -  youz- a n s w e r)

- 
‘ a. USA b. 1JSN c, USAF’ d, 1)01) e. Other

2. in wI sat sta i~ ’ of the  a c q u i s i t i on  l i f e  cycle is your p rogram / p r o l c - et ?
(C li -eli ’ s ir e ’  answer)

a. C’ one’epi i lc i  I
In \‘al ida i ‘ 5 5 1

I - ’ nil —S c’:. I c~ I)’ ‘s ’c ’ l o i pn s  ent
d. P ro d u c t ion

C oi’ni i ie -nts

3. 1~~~ ’ ma m i u ’ s - e - j e n i i ’  j c  and  s ’ I s ” j i ’ s o ’ I ’ l ’ l : , L’ 1 i i ’ i ’ ~;ui i f lc l  suppor t  y our  p i ’o e r m s m l
pro ,i ( ’c t  155 m m  p s ’ r l n a m ’ ” - d u s t y ’.’ (C ’ l i - t b ’  v c c lIi’ a s s  n’ s - i ’ )

a. 0— 1 0 b . 1 1—20 (‘ . 2 1 — 3 0  ci.  3 l — - !0 c. M o i r e ’  than  -10

C (u i ’i t S t ’ s  ‘ ‘ t ~ l s:

~-I .  ~\ ~i~ a’ u a- i t ’ s c : s  !-  ‘ I v  ~‘:!s: p m ’ :  ‘ ‘ a  t c~~ t ’ 5 s (H  s ‘ e-c i~’ I i l  i ‘ I c  s u i , u l  ‘ - u : - ; 5 : c ( ’ s ’ u s t _ s

p c l ’ S s s t ; r m ’ ’! ; s I  u ’  unck ’ i ’ yO U i ’ ;~~ ‘°: : ‘ : i s ’ s  5 . a - ; ! i t m  l i i i  - s u i t s ’ , c c ’ s m i t  s ’ ci  ‘,‘ ( ( ‘ I  r o t s _ s

y ou r  :, s s S \ ’ , s u ’)

a. 0-25  -
- i s ,  2 f l - - , _ s0 ’  c. 5 l - 7 , m ’

~i d. ‘i (HI00’~

(‘ o n m s n e n t r _ s :

5 , A : ” s r ’ o s ’ , i m l : i  ‘ s c ’ i ’ - ’ v , H s l  I s s - s , t s b ’ ’ l S m s ’ ,’ I s ’  , : e i c - m s t ’ s t ’ i e m u s h  s

m i s s  i : u i s i ’ j  a ~: ‘ o ’ 55 m c ’  -, t i -  ‘C’t l  m l -  L~ I ’ s s H S m i ~~- S t i l e s , s - m u : ’ ’  i ’m : :~ m~m u - i  / s ‘a

t n a n ’ t~’o:I nc ’ 5t ‘,‘ U l i r - 1 . ’  \ ‘ o s c i I ’  s s m i : - \ ’, c ’ I ’ )

a. 0 25’ ~ , 1). ,!6 1’s O ’ i c ’ . 51 7 n f ’ ’  d. 7 6 — l 00

( ( c l i I l l s - I l  H:

I - 2

____________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~



Personnel Deve lopmen t  Q s t e st i o i mn : s ir e  — Page 2

6. (‘onsi dem -ing all the t e c h i m i e ’~t l  pCi’ s - u o s I I I I ( ’ I  YOU l m Lt \ ‘( ‘  ~v <s i ’ke d  w i t h  or
- known , in  von m ’ op in ion  wli:s I p o i ’t i un  Cu h i s - n i  exp c ’  a I c i  m rs  p i ’ofe-s  s ional

ob solesenm’ s ‘ t h r o u g h  a i c m s g ( two or moot -  years)  t ’o nh icc t i o f l  w i  t im one
s p e c i f i c  program ? ((‘ i ro le \‘cs UI ’  us I t s\ve l ’)

a. All b. Most  c. Sonic d. Nc_ so c

C omments :

7. In your ~p in ic sn , wha t  is  t he  d e h I ’ ’c sf p r ofe s s i o nal  obso1e~~o ’ns : c

of those pe t - s e r e n e - i ’?  (Ci s o l e  ~ 001’ Ii 115 ‘Sc r )

a. I i i  g l i b . 1’\ l  ce-de- i ’ at ( ’  c , I _ ow d. Negi  ig ib l e

(‘ o m n i en t s :

8. ( I I )  lii \‘ t cUI ’  opj n ion , s lm ou l  ci th e - s c i s _ s  a prog I’Ll Ifl feat ’  th e pm’ of es .s ion: I

dcvelopnn ’nt of your ,si ’ j e : i s i i s t s  l u i s t i  c m i g i l ’ ’ : m ’ I’S 2 (C’ i j’ elo ’ yOUF m ; n ~~\~ ( ‘ 1’)

a. Y es In N o

(b ) If you  m o m s s w c _ s i c ’ d  NO , \ V i i \  i~~~u i  ? (C ii’ cl c a-s t u a u I i v  a S  m t p p r o j l i ’ i c l t - )

(I) Pm’o :ls’: ,m ( ) i b c c  i s  s~i - i ~ ’i ’ r ~ u ’ - i n s - : ! ,

( 2 )  P m ’ , i :  ‘ c m  Om ’ : i co ’  ha s s m m s t  l ’ s , ’ ’ - i  ‘ s ” ’ s c  h ,
(3)  ‘l Ime 1’ ‘ oc ’ s : s s ’ s  m ’ c h i I ’ u i  u s,, V 5 ~, l u u t o ’ — O I — t l l O ’ — I c ) ’ t .

( 1 )  _s,i V 5 ( 5  ‘n ( is  H a-n d  s i : ~ i r ; o  o s ’ , : s a m s U !  c i  c l i i  t h i s  os t h e - i t ’  5 V i i .

(3) It . t m s i s e s  t i m e - i n  av, ’m c v  f i ’ s ’ m s t  t i ; - s o t  i c c ’  i s o  m u c h  o f  the t o n s ’ .

((I ) Ot l i c i ’  ( Flc ’mir -a ’ ,sv ’c ’ I : ’ ’- - ) 
__________________________________

( c’) I t ’ you  m m ; m 5 \ ’;s’ ’ m ’ o ’  of ‘i I ’ d , s’, i ’ m t t  i ’ s ’ t l s o , ’ ’ ,’,’:sv i i i  t ’ ;h m c l i  i t  s - m l i , s ~ r I c I  I ’ ’

I t s ’  n dP  m l ’ ?  (( I i ’ s ’ !  us s ii cm ’ s ’ s -. a s- u s m u m  ‘ t s p m ’ ia a - )

j  ( 1 1  S, ’ ; ’s ’ 5 , u ’ ” S l s ’ t S c t 5 ’~ ’ ( h  f s : l l — t t s : s s ’  ‘ s i

( 2 )  l h m ~ , s ’ —’~S1 s , l , t ’ i i’’ s ’ s i  p 5 5 5 - t a - m n .

( 3 )  15 i’ s m ’ s ’’ , : ’ cc l ’ i ’ c ’ ’  :- c
~~

m i s : , :; o m r ( ’ d 151’ s ’ :  u -a- n i .
( -1)  V i i r m c ’ l  s t r ims I c r ’ e - ’  m u  p u r l  s 5 1  S } 1 ( 5 ? 1  soi’ed 1 ) 1 5  i L  s u m  in .
(5)  ( ) i i i s ’ Y ’  (M i ’ : :-: ’ 5 0 5- 0 1 K )  

_______

( ‘ s s l  m m  m m  m o m

4

1 -3

_ _ _ _ _ _ _ _ _  _ _  --



Personnel  I) e -vo ’I opn ient  Q ue st i o n na i  i c  — — Pagis 3

9. In your o p i n i o n , h o w  valual )1 (- is a fo rma l  t r a i n i n g  p I ’e ) gs ’ss in f or
you i ’  sc ie s it i st s  and e I s L ~i l 1ec i’S  2 (C u - d o your  an s w em - )

a. \‘ery b. M oderate  c. Li t t le  d. None

(‘ omment  5:

10. (a ) Is ther e  us formal  ti-a in ing  progra in ;st  your  i n s t a l l a t i o n  in
win ch  y our  sc i en t i s t s  and e n g i n e - e m - S  can p am’ t i cpm i t e  ‘? (C iu’clc your
a n s w er )

1. Y e - s  2 . No

(Pc ) I f  you a s iswo ’r ed  NO, ~‘,‘iua t pei- e ’ c s ) l m ’s g e  of vouu ’ personnel  do
you fec- i  woul cI pa- m u  diN ’s t o  in a f o i -m a l  dcve I opmeii t  pi’ogi’anl if i t  were
madi- m m o c ’ e s s i b l s :  to t h i n’s ? ( C ir c l e ’  your  ans i~-e r )

1. 0 - 2 5 -f ’-- 2. 26 -51_ s ;f- 3. 5 1-75 , ’- 4 .  7 6 — l O O P

(c)  if \ o f l l  m m n s w e i ’ e c l  YE S , wha t  type of pI’ c U f l ’ m u  I ’ m ’s iS i t ?  (C irele
as m any  as appr opm ’iu l  t e -)

1. O~ :
‘ dcii v c o u r s es .

2. On d u ty  c o U I ’ S o ’S
3. Ses’~’ ioc ’  s c h s t , u l , - : ( I c s f l -  c t ’  t I ’ : s n  one
4 . l ’o m ’ i n a l  S c - i t s  t s r :  ‘s -

5. P i - s ik - ~~S i m s : m u 1  ~ O, ’ 5 ( ’ u V  m : i s - o ’ i t , S .
6. O i : ” t l s s  - - i s  u .s i~~1 ‘ 5 5 5 5 5

7. M m , m s , ; a e ’ s : ’ s c - c , t m i s ’c ’ s ’ l , m s m ’ n m ’ s i  t P ’ : : m r ’ s m ” s :~.
8. Si , - ’ i u m l m , -: ’ ’ s i  l ’ s , i I u l : ’ s :c ( i s ’ s — i : c s i ’, ,’_ s c ) .
fi , Q u a - c ’ ( l ’ 1 c ’ a s e r~p e ’ o - : : v ) .

( d i  If  v o i 5 i  m u : t ” ’ , ’;c ’i’ t ’ ( I  \ 1 , ~~ , c m m s ’, l s - s u s i f l s : m t ’ ’ i \  ~‘. l s : - t  p s ’ s - c e n l ms a ’c  of \ ( 5 i , ’ ’

Sc - i c ’ Im t i , -S tS ~m i ~c1 u n g s n c c  - s S  pa s - t i c :  ~~ Ic ’? (C i r e - I c  vo ui’ I m n S V ,  c t )

1. 0 - 2 - i , , 2 ,  2 6 - ’ i m U ~~ :-; . i l I - ’~5 ’ l  1~ 7 6 - l 0 0 ~

( - i  Ii  \ s s s s  m : ~~s5\’;~~’ s ’ i - u i  Y1 ’ ’d , - ‘, i ’ u :  s c ’ i c - s ’ u : - u : u  ( ‘ 5 5 1 5 j : s  mo l t’ us ’ stm f o r
s - - i  oh i s  - ‘c ur  1 ’  - t ’~~ 5 I s 1 Ps t’s 5 5 ’ s ) . I t i ’ s  5 rc  m a s t  2 (

~
, i i ’ c’ i s ’ Li S m u  m c u t i \  :55

5H ’ f 5 1 ’  s ! m t ’  : 1 ’ ’ )

1 . I c - s  s t m c : .  a ,‘ s~~,’ ,1 l ’ s ’  a s  ,‘ ‘ m~~i ’ i  i - - 0! s l i t s  v c~ f -1 a a - s t i t s ’  s 5 1 5 ,

2. i 1 ’ s i l t i i I i _ s  5 : s 5 5 : U  Pc - m c  ) m u t s  1 : m s i t s ’  i s i s , 1- u t  l i s t  c i i m ’ e c t l v  a p p l i —
ca-l u ~~

‘

:-~. ‘i s ’ , ’ s o ; s a -~ ii’i U s t  Ii ’ ’ 5 0 ’ I l m ’ i l ,  i~il t t s  1 5 s ’ ’ i n c l i c ’ i d u m s l , : s l d i o ’ u sc i s
u i ’s i ’ s - i c c  i - c l  t : m , ’ - a ,

-L h - t ~ ’. s ’ i s : i I  m’ m s : ~~t i s a - u  ~- w ’ - : ’ u  s l : s s : t  :‘, , U ’ i s a - n i ,
, i .  H o - n i l  a - : ss -os m ) - .~~ - - f l ’ , S I V :  :51!: I i i  t t m m ’ ’ 5 )  r a t -  i s ’ s  / ,s~ t 5 ( 5 5 1 .

( 
~~~~~~~~~~ ‘ i ’ - , ‘ ~ - ;  ‘ s i



Pe , ‘Sunn ( ’I  I ) evc ’lopni  o u t  Quc ’st i o nnmo i i-c — Pu s  ( I t ’ -I

A l though  f o r ma l  a - c a - d e n ’s  1 0 ’  p rogm ’ams gener a  I lv  p rov ide  the  nu o s t
s t r u c t u r e d  c ’ c t m u c a t m s c s s : s l  p rogra ms , i t  is l’ s ’ ( - s s 5 n i z ( ’ c I  t h at  c c i t t - n  i n f c c i ’ m a l
or semi — f o r m a l  p i ’ogs ’m ’s  ms can pI’ov ide l i m e  I ,’~~st i s a -  c ’r d }sang e  of h now —

led ge. (4i~ ’s’n the cls ’l ’ i i u i  t ions  below , p lea- sit  an sw e m ’  the  r e m a i n i n g
q U c - S t i o ) n s.

- Ox -i — t h e — j o b — t r a i n i n g  Tr a i n i ng  r e ce i v e - c l  mis  a f u n c t i o n  of
- r o u t i n e - I  v c’s ; c ’x’ v in g  out a s s i g n e d  la - shs

- ailei d i tt i e s .  ‘,l ’I ie t u b  is se t s  f ie ’  i c -n t l  ~
‘

( :I1LL11 (-Iig i ii 5 ih at  the i n d i v i d u a l  v , i l l  i c - a -rn
and r n a i n t s u i s ’ s  c ur r e n c y  t h r o u g h  t h e  j ob

- c o n ten t .

Job ro t a t i on  1\I ovi ng pe s-so i ree -I  fi-om Ofl O 301) to
a n o t h u c ’  r a-s  a s i c i l s s  ‘c i of p 1,0 sv i d 1115 C’ i’O S S —

f c ’ sm’t , i l  1 ass t I C _ s l i  c st  i i i s o i ’ l l ’ I i i l i o l ’t .

P m a - ck - s s i on : i l  c, s i ’ s t mic t  A t t e ’ s s ( l s s ’ sS local  u s c - c a  m e e t i n g s  of p s - n —
f c s s i e c r t m i l  s u s c ’ i e - t i s ’ S  an d /u i ’  CO i l V c ’i ’ S j U t t

~vi lh ’s p e’s ’suss m s m ’ ’ I fi ’ c~~s s ti uc i t ’ - c u ’ s c ’ t m u u s s s s l
oi ’gan i’ is ’ s l i u c s  to  he c-p aft’o ,’ m u u t  of c c h c u s m g c ’ s
in t i I ( .’ i I ’  1 0 1 ( 1 .

i i . ‘in v. I s a -  I ( 15 - a i c - C ’  do you f c’ s - i  t i c ; :  I 0 ) 1 1 — 5 1 1 0  ,I ’  d i  I 5 5 1  i i i ]  515 is s m i f f s  c ’ i on t
to i m u a  1 n t a  in t h e -  t e e  I ’ s t u j  c a l  i s t-oIL ,’ iene’~ csf v oism ’  Sc i s - s i ;  st s and c - i i i ’ s  i ’se-er s’?
(C u - c l  c’ you :’  u s i t s ;  ‘-c u . r ’)

a. h igh  Pc . l~S1 odc m’n lu  Cc , I , ow ci , N i n e-

( t  s I m s l s i c i i i  5:

12 . I l u s a ’ :  c i a - t i  d o  \ ; t s I l  s’ oi i : s ( c ’  \ s s U l ’  : :s ’ a i s s t s m t s m m , s - s i g i i i e e m ’ s  in j i m i s as
us I i’s t  i n i n a  f l i e s  i i c ; s c l  S ( C j s ’ a l o ’  \ ‘ous’ a - s  , 5 m , ,  C ’ s ’ )

a ,  Nc’s em ’ l .  0— 6 r t i ’ , ,s : s t i s s  c. ~‘ — l  2 m o n t h s ” d . 12 s ’ ss~’ s n t h s  01’ fl’l s’s s ’ C

C’ o s n i iu ic ’ i i t -s:

15 . ‘j ’ s s  , . m ~ - , I  4 s - : ’ m ’ s ’ s ’  I s  s 5 m - - s -  s ) t i ) S j s ’ ’ s u ’ m u c - ,~~~~i s 5 i : s t — l , u — i i 5 ’ ( ! u ’ ~~Si o s i 1 L l i  s u c h —

t a - s t  a - f l 51 ’ ’ _ s  ‘- 0 5 5 5 ’ t a -  a- ; l~~: u ’ s s s l s ’ ; : - l u - s - c ’ r S  : s i , - i o ~ i h m ’ s ’  i s ; ’ s ’ ~~~i : ’ s ’ ’c-1 ~~~c i ’ 1 , m , - in
i L  - ‘a, t m  5 -  m s  s i  ci’? It i s ’ ’ ~ ’ ’ a ret ’ s , s a -~:~ v. i ’

a - .  l i i i  Ii Pc. S o s m  5 ’ s ’ s ~ i s  - 5 ’ , 5\ ’ , d .  0mw

( ‘ c s i s l  c m i i  ‘ r u t

I ) , P l o ’ s - : - ’ ’  m m d c l  s ,~ l ( - 5 ’  o ’ e r  - i m ’ s ’ i i t  :s a’ s re 5 1 5 5  V 1 i a - V a :

-‘ 
‘ cS -~~~-~~~~~~~-
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APP 1u N1 ) 1X 2

Tabu l u m l i e i n  ( ‘1 “ ‘s f l b W C i’E

Q u e s t i o n  R e sp o n se s  In An , u v , ’c’ u’ C h o i c e s

1)  a .  liSA I s . USN c. USAF d. DoD c- . O t her
10 12 7 1 0

2) Co i ’ s cep t em uc l 5
V a l i d a t i o n  10
1”uml I Sc:’ l i  I )u _ - ~~t ’ d i p s  cc  nt 1 t u

P r c sduct  s e - i

No t e - :  S o i s s e -  r o ’ ’ s m o s ’s d c - i i t s, sv ci ’s S’s b u s : ; l - c t  p m ’ c u - ; - a m ’c’ss c l ’  kccl
s e - e c rud : u t - ; i S e ’ s , .

3) a. 0 — 1 0  Pc .  1 1 — 2 1)  c. 2 1 — 3 0  ci. 31~~-Ks (t . i \ t c u m ’c tha i ’s  40
2 8 (

~ 2, 10

- 1) ~s , O - Z Sr o b . 2 1 _ h O 5 c,, 5 l - 7 5 ’~
’
~ o ! , 7 ( - l S f l ’i

10 6 7

3) a .  0 - ? ,3~~ i s , 2 e - - 5 1 5 ~, c.  3 ] - 7 ~~~; c i .
16 5 , u I

i i )  a - .  A l ]  P . Mo st  c. S e s m u i e  ol . Non ’ ’
0 2 21 -l

7) a - ,  I: ’ , ‘-, c ’ r . s ’ r - L -  c. ,i m ’ v :  d . :\ e ’ s t l i : ’ u o e
10 I I I

5 -

— 14 : ’)  a .  ‘
~
‘
~~

‘ ‘  I c ,

( P c )  ( i i  l i s a - i ’ , 511 OI~seo - is u u i ci c s s ’ s i s a - n s ’ s e d  2
( 2 )  } ‘r e s p : ’ u s t s s  1) a - ;~~c ] I ? 5  i r ’ : t  h c s s - t  f ’~ s~ ’~~~,~ ’ u 1

( 3 )  1 1 ’  a m ’ s ’  u i i c ch s u c s ] s ’ ; ’v i s ’ ’:i a t ~~’ - ( ) f — t 1 1 s ’ - a~~ i i55
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