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EXECUTIVE SUMMARY

This study is an exploration into the extent and degree of technical
obsolescence among program dedicated scientists and engincers within
the DoD. The study also looks into the types of programs available
for upgrading of these scientists and engineers and their value in pre-
venting obsolescence. This exploratory study is based on a question-
naire which was sent to the program directors of 35 programs within
the three Services. Both major and minor programs were surveyed.
The response rate was 80%. The study addresses the following specific
hypotheses:

(1) "Obsolescence is a problem and the degree of obsolescence

is high."
(2) ""Training programs are being pursued by the Services to
upgrade their personnel. "
g;..d ’

The results of the study indicates that Lthju.--.t hypothesis is not
supportable. From the response r«-('ci\'v(l)obsolcsc('n('o is not a

/8
problem., This is in direct contradiction to several other studies
performed on scientific and engincering personnel which showed that
it was indeed a problem. The resolution to this apparent contradiction
lay in the theory of the technical manager. Respondents to the survey

felt that their scientific and enginecering personnel performed more as

e
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technical managers utilizing a large contractor base of theoreticians

and experts. This type of arrangement does not require the technical
manager to maintain as detailed a theorctical base as he would require
if he were performing the work himself. In fact, the program managers
indicated that their technical management capability was actually
enhanced rather than obsoleted.

The results of the survey do suppor.t the second hypothesis. The
results also showed that utilization of these programs is low. This
finding is supported by other studies which have shown that engineers
do not make use of the programs made available to them for improving
their technical expertise.

The major impact of this study is that it should generate further
studies which would cxplore narrower hypotheses in greater depth.

A similar questionnaire should be sent to the scientiste and engineers
of the program offices to determine if their perception of the situatic

is the same as the program managers, Over the long run, a study
could be undertaken using a control group to determine what the

effect is on an individual's performance as he moves from program

to program, and whether obsolescence created by his long association

with the previous program is a factor in his performance.
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CHAPTER I

Introduction

As a result of the cost overruns and schedule slippages pre-
dominant duril.qg the 1960's, program management has become the
generally accepted method of conducting business in the DoD. Given
the three factors of productivity: materials, money, and manpower,
program management has focused primarily on the conservation of
the first two: materials and money, but what of the third, manpower?
Perhaps program management can conserve numbers of people
required to meet the objective of the program, but what of the individual
himself? Is dedication to a specific objective over a given time span
in his best interests or the long term interest of the DoD?

The purpose of this paper is to provide a preliminary exploration
into the effect that program management has on the technical value of
scientists and engineers who are dedicated to a program office, and
to further explore whether steps are being taken to counteract any

adverse effects. Specifically, this study paper will attempt to answer

the following questions:

(1) 1Is technical obsolescence of scientists and engincers in

a program office a problem, and if so how significant
a problem is it?

(2) Are programs in existence which these scientists

and engineers ca vail themselves of {0 maintain
technical currency, and what use is made of them?
1




: In a recent article (1:16), the value of a technical man with
perhaps forty years of future cimmployment was valued at close to $1
. million. Allowing such an individual to lose his capability is a
corporate waste.
That techunical obsolescence is a reality and the effects of it on
the individual were brought hoine by Alvin Toffler in his best seller
Future Shock (2:25-35) in which be points out the accelerative thrust
{ of technology feeding on itself and the generation of journals and
articles in the scientiiic field which keep doubling every fifteen years
and mounting at a rate of some (0, 000, 000 pages a year. A study by
Steven B. Zelikoff (3:3-14) analyzed the obsolescence rate of engi-
neering education in different disciplines by analyzing changes in
curriculum. He found that in 1950 the 507 obsolescence point was
reached in ten years for chemical engineers, and six years for

electrical enginecers. By 1960, the six ycars had dropped to 3.5

y years. The upshot of this study is that in order to keep our technology
a(:celm'z\.tim,_:, ever incrcasing numbers of engineers must be sacrificed
or some method found to projong their value,

This is all well and good but what does it have to do with the
program management philosophy? On major programs of ary duration

scientists and engincers bhecome dedicated to meeting the objective of

fn]('.r ‘. \ (2‘1’.?'?1.".’]2. Ji] “:l‘\' ‘()0 Comoe l]« d 1O f!n' PIrogram. }l“\' sQ
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doing

¢, they are limiting themselves into a narrow band, aad in a
sense marching down a tunnel bounded by the project itself. When the
project is completed they emerge from this tunnel but are apt to find
that they are unfamiliar with their location. Changes have taken place
in technology which makes the state of the art of their project outdated,
or as the Zelikoff study showed; obsolescence of their discipline has
occurred while they were preoccupied by their project. In essence,
they are hit with some degree of '"future shock', so to speak. In
some cases, these engincers and scientists are returning to functional
organizations after an absence of several years and will have to re-
establish themselves with a handicap of partial obsolescence. It must
become increasingly important that both through the organization's
and the individual's collective efforts we can decrease the degree of
obsolescence and thereby increase the value of the individual to both
the organization and himsclf,

This study involved a literature scarch that indicated that the
arca of technical obsolescence had not been satisfactorily explored.
Much mention was made of its existence but little of its extent. The
exploration in this study was done primarily by questionnaire

[Appendix 1], sent to the program managers of thirty-five program

offices within the three Services. The response rate was 80%.

w




In Chapter II, the literzture found on the subject of technical
obsolescence will be discussed and the results of these studies with
the questions left unanswered will be laid out. In Chapter 111, the
method of data collection and analysis will be discussed. Chapter IV
proposes the primary hypothesis for testing: Obsolescence is a
problem and the degrec of obsolescence is high.

Chapter V proposes the secondary hypothesis: Training pro-
grams are being pursued by the Services fo upgrade personnel,
Chapter VI will review the implications arising out of this study as
a result of information obtained., Chapter VII will present the con-

clusions of the study and suggest arcas for additional research.
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CHAPTER II

Review of Related Research

A literaturc search on the subjects of technical obsolescence and
training programs for its prevention presented sparse results. A
DDC search conducted through the Defense Systems Management
School library yielded three potentially applicable reports out of sixty

read-outs. Upon receipt of these reports, it was discoverecd that they

also were not applicable to the study. A search of the business

periodicals index resulted in the a forementioned studies in Chapter

I, which were primarily pointing oul the existence of this potential

problem of obsolescence. A finger walking exercise through the

y of Congress Card Catalog entries of obscolescence, training,

Liibrary
engineers, personnel, and management yviclded nothing.

Jt became rapidly apparent thet if any work had been done in
trying to determine the extent of obsolescence or its impact, it was

not within readily available resources. This has led me to conclude

19
1

tliat this arca of technical obsolescenc

for exploration., It was with this void in available literature and the

1imitine academic time frame that this paper will attempt to lay a

basis for opening up explorations in this area.

n
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e is primarily a virgin territory



CHAPTER It

Data Collection and Analysis

The primary method of collecting data for this exploratory effort
into the impact of technical obsolescence was by mailed questionnaire.
Thirty-five questionnaires were sent to program managers in the
three Services. Twenty-eight questionnaires were returned providing
an 80% responsec rate. Of the thirty-five questionnzires, fourteen
were sent to U, S. Nevy program managers of which twelve were
returned, ten to U. S. Army program managers with all being returned,
and eleven to U. S, Air Force program managers with seven being
returned. Additionally, of the thirty-five questionnaires, thirteen
were sent to what the Services defined as major program offices and
twenty-two were sent to minor program offices.

The returned questionnaires were tabulated by questions
answered just to determine if any trends were immediately noticeable
[sce Appendix 2]. it was found that there appeared to be a central
tendency on opinion gquestions to move towards the answeres ""moderate"
or "some'. When the questionnaire was originally designed, it had
been hoped to overcome this central tendency by providing an even

number of choices thereby precluding choosing the answer in the

middle. 1If the questionnaire were to be used again in the future a




rewording of the choices would have to be considered.

Responses to questions 5, 6, 7, 9, 10b, d, 11 and 13 were
analyzed through the use of the Kolmogorov-Smirnov test at the .01
significance level. The results of this analysis and the testing
hypothesis are given in Appendix 4. The other questions were for
informational purposes, and/or cross-correlation purposes and did
not lend themselves to this type of analysis.

Several questions were cross-correlated. Among these were
the questions on the percentage of personnel with advanced degrees

uestion 5] and.the percentage willing to partake in formal upgrading
¢ 2 - ] o

programs [question 8 b, dl; those on frequency of obsolescence

[question 6] and degree of obsolescence {cuestion 7]; freauency of
obsolescence [question ¢ ] and value of training programs [question al;
and degree of obsolescence [question 7] and value of training pro-
grams [question 21; also the question on program need [question 8a] was
correlated to program availability [question 10c] and degree of control
[question 4]. The results of these ¢ross correlations are in Appendix 3.
A comment sheet was provided with each questionnaire to allow
the program manager to expand on his ideas of the subject. Of the
twenty- cight returned questionnaires, nine respondents made use of

thie sheet and provided some more insight into the proposed problem.

~
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CHAPTER 1V
"Obsclescence is a problem and
the degree of obsolescence is high"

The purpose of this chapter is to explore the hypothesis that
technical obsolescence is a problem and that the degree of obsolescence
expcriéncod by the scientific and engineering personnel in the program
office is significant. Of the {wenty-seven responses received to the
question "Considering all the technical personnel you have worked
with or known, in your opinion what portion of them experience pro-
fessional obfvoioscc'nco through a long (two or more years) connecction
with one specific program? "

Only 7. 4% felt that most of the scieniific and engincering per-
sonnel experienced obsolescence. However, 77.8% felt that some
technical personncl experienced obsolescence. This difference was
significant at the 99% confidence level,

Of the twenty-seven responses only 3. 7% felt that the degree of
obsolescence was high whereas 5295 felt that the degree was either
low or negligible. Yet there was no significant diffecrence in the
degree of obsolescence at the 99% confidence level. It is interesting
to note, however, that 37% felt that a training program was very
valuable while 3, 7% felt that it had no value at all., Again, no signifi-

.

cant difference, Th lack of i

138 apparent lack of gignificance between the degree
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of obsolescence and the valuc of a training program can possibly be
explained in part by the wording of question 9. If it had read,

""In your opinion,. how valuable is a training program

for your scientists and engincers in overcoming

technical obsolescence? "
the results may have been more directly related to the matter of
obsolescence. One could rationalize that obsolescence is not a
problem because of the effectiveness of training programs. Yet this
rationalization is not plausible when the data regarding the number of
personnel \x'h().\\'ouid upgrade themselves is examined. Of the twenty-

eight responses to this question, 577 felt that less than 25% of their
personncl would upgrade themselves. Added to this is the result that
57% responded that less than 25% of their personnel had advanced
degrees. These two facls were significant at the 997 confidence level.
This result corresponds with the findings of Landis (4:36) that there
is a Jack of interest in continuing cducation and renewal by a relatively
large percentage of engineers. Thus, it appears that we have in
essence a trichotomy in that:

(a) Obsolescence is not a significant problem,

(b) There is no definite group opinion on the value

of training programs, and

(¢) Few people participate in these upgrading programs.

9
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What is the significance of this trichotomy? It must be realized
that these questionnaires were sent out to program managers, not the
engineers and scientists themselves. The perception of obsolescence
between these two may be completely different. It is extremely diffi-
cult for an individual through introspection to admit that he is outdated,
and it may become increasingly difficult through the psychological
pressures applied in everyday living; such slogans as '"don't trust
anyone over thirty' and the accent on youth further inhibits the
admission of obsolescence in an environment that is gecared to youth
and exploration of the outer fringes of the technical world, Thercfore,
the lack of interest in upgrading can partially be explained by the
technical person's percepfion that he is not indeed obsolete because
he is capably performing that job.

Examining the results of the questionnaire, it would appear that
there really is no problem; i.e., ohsolescence is not significant;
therefore, it should not matter whether the technical personnel upgrade
themselves in a training program. The indications of studies and
theses would, however, dispel this notion. Obsolescence is a problem
and it is occurring at earlier points in the careers of technical per-
sonnel. Dalton and Thompson's recent study (5) of 2500 design and
development engineers points out that the engineer's performance

peazs biite movdie o lxke AW ey Sl RRANRITER UE SUSEETAINLY: et
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formance appraisal. They also identified a trend toward even carlier
obsolescence. The clear indication is not that a problem does not
exist but rather that the severity of the problem is increasing.

The argument could be raised that formal upgrading is not
required because job content will allow the individual to learn and
maintain currency. In view of the responses received, however, the
validity of this argument is dubious. Ninety percent of the respondees
felt that the job itself as a sufficient means of maintaining technical
proficiency had modcrate to Jow value.

The ability to cope with the problem of obsolescence is limited
by our perception of the problem. Unlike previous studies which have
indicated that it is a significant problem, the results of this study
indicate that prograin managers do not feel that obsolescence is a

significant problem.




CHAPTER V
"Training Programs are Being Pursued
by the Services to Upgrade FPersonnel"

The purpose of this chapter is to explore the hypothesis that
training programs are being pursued by the Services to upgrade their
scientific and engineering personnel.

Prior to exploring the Lstz.b]ishmo.nt of training programs, it
would be proper to explore the need for them, Of the twenty-eight
respondents, twenty or 71% felt that theire should be a program for the
professional development of their scientists and engineers. Of the
eight who felt there should not be a program, five gave as a rcason
for not having a program that their program office was undermanned
and they could not afford the time off the job to allow an individual to
upgrade. Undermanning was also mentioned by scveral respondents
who did feel that there was a need [or the program as being a handicap
to the successful accomplislunent of a training program. Of the
twenty who felt a program was necessary ouly six (307%) favored a
Service-sponsored full-time school and only five (257%) were in favor
of a program office-sponsored program, once again indicating that
unde rmanning is a problem. Personncl cannot be spared on a full-
time basis away from the SPO ner can resources be devoted within

the SIP0O to staft an internal training program,

1Z
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Coincidentally twenty-one respondents indicated that there was a
3 ;
formal training program at their installation in which their scientists
and engincers participated, including five of the respondents who felt
there was no need for a program. This would indicate that program
; availability for thosc who felt no need was not a factor in their decision,
but that rather the pressurcs associated with carrying out the mission
were a more important factor,
i The types of programs available were rather widespread with long-
f
term service schools over a year or longer in duration being reported

by only four respondents. These respondents were equally distributed

among the Army and the Navy, with no indication of such a program by

the Air Force respondees. The types of programs available and the

number of respondecs indicating that type of program are shown in
Appendix 1. That programs are available in sufficient quantity and
variety does not appear to be an issue and the hypothesis is supported.

However, as pointed out in the previous chapter, there is a lag be

availability and utilizetion, Sixty percent of the respondents who said

.
programs were available vted that le than 2 of their pez
sonnel were utilizing these programs. Onec factor that may influence

the utilization of these programs is the criteria used to select the
person to attand. The most frequent critervia given was that the

training must be related to the job but need not necessarily be directly

e =SS ST
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applicable to it. Although further study into the question es regards
the meaning of related would be required, some inferences can be
drawn. If the training must be job related, arc we then indeed allowing
our scientific and engincering personnel to upgrade themselves and
prevent obsolescence when the program, and concurrently the job,

are disbanded? It would appear that we must strive to allow our
scientific and enginecering personnel to pursue non-job related training
objectives if they arc indeed to be fruitful contributors to the next
generation of systems to be acquired. For example, should the person
working on an infrared seeker for a missile tale a course in infrared
theory or should he be taking courses in laser technology which appears
to be the key to the next generation of weaponry?

It was felt by the author that perhaps there was an informal method
of upgrading the individual that had greater impact than a formal pro-
gram on prevention of obsolescence. The results of the survey
indicate that of the three asked about: on the job training, job rota-
tion, and professional contact [see Appendix 1], that job rotation is
not an employed method of informal training., Twenty-two 1'(-?})011"1("114
of the twenty-ecight indicated they never used it and the remaining
indicated job rotation at periods greater than one yecar and one
f

commented on assienment rotation of three to four yvears as normal

job rotation. So it could safely be concluded that job rotation is not
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used. On-the-job training as defined by the job being sufficiently
challenging so t_hat the individual will learn and maintain currency
through job contact has been discussed previously and was primarily
felt to provide moderate gains in maintaining proficiency. The third
method - professional contact - fell into what appcared to be a normal
distribution (i.e., eight respondents felt it was high, seven felt it was
low and the remainder said it was moderate).

These results appear inconclusive as far as making a staterment
about the value of professional to professional contact. The statement
can be made, however, that contact does occur and when tied in with
the question of formal training methods wherein thirteen of twenty-one
respondents (62%) had formal seminars and professional socicty
meetings, it would appear that this may be the most accepted method
of preventing technical obsolescence. IFurther study would have to
be done to deternine. if knowledge is gained by these sessions, and
secondly whether it is retained, or are professional society mecetings

B

treated as a night out with the boys and used for personal peliticing.
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CHAPTER VI

Other Findings

The only significant finding of this research other than those set

out in the purpose was the notion of technical management. Several
program managers in their comments sections referred to their i

technical personnel as performing work as technical managers as
1 < o

opposed to performing straight technical functions (i.e., performing |
|
: |
j calculations, doing research, etc.). This in itself is not a startling 1-
1 |
find when we consider that most government technical functions are
related to monitoring contractor efforts and thus the connotation of
technical manager is a natural fall out of this. The finding of signifi-
1
cance was that the program managers who discussed this felt that
technical management was actually enhanced rather than obsoleted.
' The implication of this finding towards the non-support of the first
hypothesis, that obsolescence is a problem, although not verifiable

through this study, could be that obsolescence was not perceived to
be a problem because our technical personnel do not function as pure
scientists and engineers but rather as engineering or technical mana-
gers, thereby not requiring the depth of technical knowledge within

their field of speciality. Since the government technical manager is

in essence backed up by a large staff of contractor engineers and




scientists, a broad but shallower depth of knowledge may be required
i s to effectively manage his program rather than the narrow but deep

degree of knowledge required by the purist,

———
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CHAPTER VII

Summary and Conclusions

This exploratory effort to determine whether obsolescence is
a problem within DoD programs, and if so, are we taking steps to
counter it? although not conclusive has pointed out some interesting
trends. The major hypothesis that obsol&sccnce is a problem was
not supported by the data. The secondary hypothesis that formal
programs are in existence to combat obsolescence was supported.

One could be led to conclude from the data that obsolescence is
not a problem because we train people to overcome it. However,
when one looks at the low percentage of engineers and scientists who
do or who would participate in such programs, the evidence belies
this conclusion. Further study is needed to determine if there is a

v
o

cause and effect type of relationship between availability of trainin
programs and obsolescence prevention,

The central tendency aspect of the answers to the obsolescence
question [question 6] leads the author to conclude that a definition of
obsolescence and a measure of it should have been provided with the

questionnaire. Further thought on this subject indicates at least two

categories of technical obsolescence:

18




Professional obsolescence - where technical knowledge
of the individual's area of specialization does not include the state
of the art knowledge and techniques.

Job obsolescence - where the individual's knowledge is not
sufficient to perform the current tasks assigned to him.

The author was primarily interested in the degree of professional
obsolescence but believes his received answers were probably given

in regard to job obsolescence although this is noi verifiable from the

data received. Additionally, without a measure of obsolescence, it
would be difficult for the respondee to answer the question on degree

r

of obsolescnece [question 7). Further study could be performed in

the area of obsolescence investigation by asking additional questions

on both types of obsolescence and measuring the degree of obsolescence

against a provided standard. Dalton and Thompson (5) have essentially

measured job obsolescence rather than professional obsolescence,

whereas Zelikoff's (3:14) study using curriculum changes tried to

measure professional obsolescence. Zelikoff's method, however,

does not consider any upgrading by the individual either through

or informal methods, An areca for further study would be the investi-

gation of methods for measuring the degree of professional obsolescence.
Another area for further study, and this would have to be a long-

term effort bevond the t of the Defense Svstems NManoocem 1




School ISP time frame, would be by using a control group of DoD

. program engineers and scientists, measure their performance as
.

' : they go from program to program and determine if they experience
job obsolescence as they move and if it is directly attributable to
professional obsolescence as a result of their last assignment.

In summary, the results of this study are in essence inconclusive
from a statistical viewpoint but as any exploratory effort should, it
has generated areas for further in-depth study that could lead to

) conclusive results. If obsolescence is a significant problem, we in
DoD must reco.gnizo it and take measures to prevent or circumvent it.
Perhaps one solution could be retraining of personnel on a full-time
basis between assignment to programs. With cutbacks in manpower
occurring throughout DoD, we can 111 afford to let those we retain
become obsolete. The key can be found in a statement made by the

! late Charles M. Schwab of steel company fame:

5 "You can take away my buildings, equipment and

mills, but leave me my men and I will build

another great steel company. ' (6:4)

A

Planning for the future is the guideline. This creative talent

must be retained, even at a temporary monctary loss, if growth ig to

T
3

be assured. Schwab's basic st«lement is even more appropo when

applied to the primary business of defense; meeting a future threat.

2.0
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DEPARTMENT OF DEFENSE

i \'\\ ) ‘,.{'y\'& DEFENSE SYSTEMS MANAGEMENT SCHOOL
\at‘\'\_ .-;‘ 3 i FORT BELVOIR, VIRGINIA 22060
a&::‘,zégéj
e
DSMS-PMC
Dear Sir:
I am conducting a survey of major program offices within DOD as an independent
study proiect for the Defense Svdbems Management School at Fort Belvoir, Virginic.
The nature of the study is two-fold
(1) To dnter;"inn if scientific and engineering personnel experience
obsolescence when supporting a specific, lono-term project; and
(2) To determine if formal and/or informal programs exist to develop
and maintain technical expertise of scientisls and engineers.
- Please take a few moments to answer the attached questionnaire and returt
; it in the return-addressed reply envelope.
You answers are important to the accuracy of our survey. Of course, all
replies are confidential and no i':]tl “ication will be made with your project/
program office.
3 As with all standard questio 7nairns, they may not fully cover the respondent's
point of view. I have included & blank page for your further comment. If
F felt necessary, please feel free to use the space provided.
-
¢ A rapid reply would be greatly appreciated, since I am under a tight academic
* 4 schedule at the School.
: ihank you for your help
8 4
! Sincerely,
“
V/) ‘// \,1' s
“pr® &
Ire ALBERT A
1-1
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PERSONNEL DEVELOPMIENT QUESTIONNAIRE

1. What Government Department/Service controls your program/project
office? (Circle your answer)

a. USA b. USN c. USAF d. DOD e, Other

2. In whatstage of the acquisition life cycle is your program/project?

Lie

(Circle your answer)

a. Conceptual
b. Validation
c. Full-Scale Development
d. Production
Comments:

3. llow many scientific and engineering personnel support your program/
project as a primary duty? (Circle your answer)

a. 0-10 b, 11-20 c. 21-30 d. 31-40 e. More than 40

Comments:

4. Approximately what percentage of these scientific and engineering
personnel are under your program's administrative control? (Circle
your answer)

a. 0=2¢ b, 26-507 Ce  SE=T5% d. 76-100"
Comments:
5 -'\E‘f)!‘()‘,i‘,:‘:.’;h‘]‘.’ what percentage of these scientifie and engincering

personnel possess advance d degrees in science, engineering and/or
management? (Circle your answer)

a. 0-25%  b. 26-50% c. 51-75% d. 76-1007%

Comments:

S S
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Personnel Development Questionnaire - Page 2

6. Considering all the technical personnel you have worked with or
known, in your opinion what portion of them experience professional
obsolesence through a long (two or more years) connection with one
specific program? (Circle your answer)

.
; a. All b. Most c. Some d. None
Comments:
7. In your opinion, what is the degree of p -ofessional obsolesence
of those personnel? (Circle your answer)
a. Iigh b. Moderate c. Low d. Negligible
! Comments:
8. (a) In your opinion, should there be a program for the professional
development of your scientists and engincers? (Circle your answer)
a. Yes b. No
(b) If you answered NO, why not? (Circle as many as appropriate)
(1) Program Office is undermanncd,
(2) Program Office has just been formed.
(3) The Program technology is state-of-the-art.
(4) My scientists and engincers should do this on their own.
(5) 1t takes them away from the office too much of the time.
(6) Other (Plecase specify)
: ; (¢) If vou answered YES, what is the way in which it should be
¢ handled? (Circle as many as appropriate)

(1) Service-sponsored full-time school.
1 (2) Base-sponsored program.
(3) Program office-sponsored program.
(4) IFunctional organization-sponsored program.
(5) Other (Please specify)

Comiments:

T s S E g s

e —————




Personnel Development Questionnaire -- Page 3

9. In your opinion, how valuable is a formal training program for
your scientists and enginecrs? (Circle your answer)

a. Very b. Moderate c. Little d. None

Comments:

10. (a) Is there a formal training program al your installation in
which your scientists and engineers can particpate? (Circle your
answer)

I Yes 2. No
(b) If you answered NO, what percentage of your personnel do
you feel would participate in a formal development program if it were
made accessible to them?  (Circle your answer)

1. 0-25% 2. 26-50% 3. 9L -%5% 4, 76-1007%

(¢) If you answered YES, what type of program is it? (Circle
as many as appropriate)

1. Off duty courses.

2. On dutly courses

3. Service schools (longer than one year).
4. Formal Seminars.

5. Professional socicly meetings.

6. -On-the-job training

7. Management development training.

8. Specialized training (in-house).

9. Other (Please specify).

(d) If you answered YIS, approximately what percentage of your
scientists and engineers participate? (Circle your answer)

Iv 0=209 2. 26-509 S DE=-T5% 4, T6-100%

(e) If you answered YES, what seleciion criteria are used for

sending vour personnel to formal training ? (Circle as many as
appropriate)

1. Training must be directly applicable to the job.
2. Training must be related tothe job, butnot directly appli-
cable.

3. Training must be beneficial to the individual, although
unrelated to the job.,

4, Individual must have promotion potential,

5. The most available individual in the organization.

6. Age of the individual,

1. Other (Pleast necity)




Personnel Development Questionnaire - Page 4

Although formal academic programs generally provide the most
structured educational programs, it is recognized that often informal
or semi-formal programs can provide the best interchange of know-
ledge. Given the definitions below, please answer the remaining
questions.

On-the-job-~training Training received as a function of
; routinely carrying out assigned tasks
and duties. The job is suficiently
challenging that the individual will learn
and maintain currency through the job
content.

Job rotation Moving personnel from one job to
another as a method of providing cross-
fertilization of information.

Professional contact Attending local area mcetings of pro-

fessional societies and/or conversing
with personnel from their functional
organizationto kcep abreast of changes
in thcir field.

11. To what degrec do you feel that on-the-job training is sufficient

to maintain the technical proficiency of your scientists and engineers?

(Circle your answer)

a. High b. Moderate et oW d. None

Comments:

12. How often do you rotate your scientisis and engineers in jobs as

a training method? (Circle your answer)

a. Never b. 0-6 months c¢. 7-12 months d. 12 months or more
Comments:

13. To what degree is there outside professional-to-professional con-

4

tact among your scientists andengineers and other personnel working in
the same field? (Circle your ansqwer)

a. High b. Moderate Ceo LOW d. None

Comments:

14, Please add other comments you may have:




APPENDIX 2

Tabulation of Answers

Question Responses to Answer Choices
1) a. USA b. USN e¢. USAF d. DoD e. Other
10 12 T 1 0
2] Conceptual 5
Validation 10
Full Scale Developrnent 15
Production 15

Note: Some respondents, such as basket programs checked
several phases.

3) a. 0216 b IE=ZO el 20250 d. 31-40 ‘e. More
2 8 6 2 10
4) a, 0-25% b.26-50% c¢. 51-75% d. 76-100%
10 5 6 7
5) a. 0-25% b. 26-50% ec. 51-75% d. 76-100%
16 5 6 1
0) A Al b. Most c. Some d. None
0 2 21 4
7) a. High b. Moderate ¢, Low d. Negligible
i 10 10 5
8(a) a. Yes e g
20 8
(b) (1) Program Office is undermanned 2
(2) Program Office has just been formed 1
(3) The program technology is state-of-the-art 3
(4) My scientists and enginecers should do this
on their own 1
(5) It tales them away from the office too much -1
(l} L)Hu'l' (:':(';1:!‘ Sped ll\l ]

o~
—

than 40




8(c)

(b)
(c}

Note:

(1)
(2)
(3)
4l
(5)

w N -

o N

=]

Other 1n :

Service-sponsored full time school
Base-sponsored program 1
Program office-sponsored program

Functional organization-sponsored program
Other (Please specify)

W oo v = O

Very h. Moderate c. Little d. None
1 9 6 1

Yes b. No
20 8
0-25% 2. 26-50%
5 2 1

76-100%

Off duty courses 15
On duty courses 16
Service Schools (longer than one year) 4
Formal Seminars 3
Prolessional society meetings 13
On-the-job training £
Management development training 1]

Specialized training (in-house) 10
Other (Please specify) 0
-25% 2y 26=50% S0 Al 4. T6-1007

12 G ] ]

Training must be directly applicable to the job., 5
Training must be related to the job, but not
directly applicable.

st

Training m

althou

individunl,

ted to the job. ¢
Individual mnust ¢ promotion potential. T
The most available individual in the organization
Age of the individual. |
Other (Please specify) 3

1] cases was desire of the individual




KL, a,  Fhgh b. Moderate c. Low d. None

3 16 9 0
12, a. Never b. 0-6 mos. c. 7-12 mos. d. 12 mos. or |
22 0 0 more - G |
13 a. High b. Moderate C. Lo d. None |

8 1S 7 0




Appendix 3

Question Cross Correlation

Question 5
Per cent with Advanced Degree
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Question 9
Value of Training Program
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Question 6

Frequency of Obsolescence
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Question 5
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Question 4

Degrec of Control (%)

0-25 26-50 51-75 76-100 ] Totals §{ %

Yes 7 3 4 6 20 71
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Appendix 4

KolnmgorOv—SnxirnOv Test
(.01 Significance Level)
Results

Question Accept H | Reject Hy
5 x
6 x
7 X
9 x
10 b, d X
11 S
13

The Null hypothesis (H,) is that there is no significant identifiable

sroup opinion; i. e. that responses will be distributed cvenly across
+ E) 4 }

all choices.

The hypothesis of test (“l) is that there is a significant difference

E in choices (a group opinion) at the 99% confidence level.

Example Calculation

Question 5

O=Zh 26-50 51-175 76-100
Cum Resp 16 il 2l 28
‘Zs(ﬂ;) 57 5 ot 1. 00
~ (x) ) .50 b 1.00
T, 25 il
S
28 use N = 30 S = .01 D = 0.29

-
D 7 D therefore cannot accept I

a e O




