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ABSTRACT

Two major factors in updating the skills of
professional personnel--motivation and organizational climate--are
integral parts of the concept of lifelong education for updating. A
principal determinant of motivation is said to be achievement
motivation; a professional must be highly motivated in order to
maintain competence throughout his career. It is stated that
achievement motivation can be developed in persons as well as built
into jobs. Organizational climate is defined as organizational and
management practices that arouse motivation, condition attitudes, and
shape behavior on the part of its members. A high organizational

: climate is seen as emphasizing the following characteristics:

achievement, concern for excellence, emphasis on problem solving,
high reputation for work performance, appropriate training,
supportive and friendly atmosphere, and initial job orientation. The
relationship between supervisor and subordinate is seen as crucial in
the professional development of the subordinate. Three types of
supervisors are identified: the innovator, the administrator, and the
inactive supervisor. On-the-job learning is considered an important -
variable of organizational climate, as is the stimulation provided by
peer interactions as well as interaction with superiors and

-subordinates. It is believed that a company should have a written

policy that reguires updating for its employees. (DB)
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When setting out to write about keeping up-to-date, one is vulnerable

ED 069938

to the obvious criticism that he may himself be becoming obsolete, a
| .
victim of the process which besets all living organisms — growing old.
The author wishes to disarm his‘critics at once by admitting no iﬁmunity
to the inexorable process of aging. One needs only to be required to use
P ) glasses Eor reading fine print or to miss a few soft spoken words of a
convérsation'to be forced to admit that his sensory processes are going
into a decline. However, having made this admission and this disclaimer,

ve can proceed on hopefully to resist or modify the debilities broughf on

by the passage of time.

——

During the working years of ; ﬁrofessional man or woman — roughly
between the ages of 30 and 65 — a critical issueiis whether or not a high
level of competence and creative productiviéy.can be maintained against
the eroding effects of time. A highly trained person must constantly renew

| his knowledge. The goal is not merely to keep knowledge already acquired
dﬁring'the period cf formal education. Much more than this -— for past
knowledge may become outdated — the aim is constantly to recharge the

batteries which motivate and trigger self-renewal by keeping abreast of

ne&lknowledge that is constaﬁtly being added by research and publication.
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€§3The decline of “competence in professional persons which -often accompanies

the passing of years is‘not inevitable: or necessary except in the presence
p S y

of i1l health or oﬁher extreme debilitating factors. Obsblesceﬁce is a

normal though decremental process that nevertheless responds favorably to
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The half-life of a professional's competence can be descriﬁ
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updating efforts. What is needed for middle-aged persons is a new image
of education — life-long education in which the learning process is

continuous and unbroken. In familiar terms, this is continuing education

but with a new and dynamic meaning. The range of educational agtivities
for updating should cover‘a whole spectrum which essentially comprises a
self-education'program: reading,.worklng on projects that stretch one's
capacity to the limits, conversation, discussion and argumentation with
colleagues, meetings, seminars, and courses in formal classes, studying
by correspondence or television or by other media.

- Professional updating is concerned with the imparting of needed new
and different skills, as well as expanding on previously learned compe=
tenéiés so as to incorporate therlatesb developments in a professional
field. Updating is of special concern to technology-based organizations
where organizational success is highly dependent on effective utilization
of the most advanced technologiesl In our rapidly changing business
environment, updating is increasiﬁgly rccognized as importaat for managerial'

and technical personnel. g -

This paper will discuss the factors identified with updating. To
provide a background for this discussion, the notion of the half 1life of

the professional, the meaning of obsolescence,;and symptoms and causes will

be presented.

The Nalf Life of a Professional

.
RN W L
A useful measurc for estimating the extent of obsolescence :in various

.

professions is the concept of half-life, a term taken from/puclear,physics.

\

ed as the time
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after completion of professional training when, because of new dcvelopmeﬁts,_
practicing professionals have become roughly half as competent as they
were upon graduation to reet thé demands of their profession. Dr. Edward C.
Rosenow, Jr. (1), Vice-President of the Amcorican College of Physicians,
recently estimated the half-life of medical knowledge Eo be five years.
Professor J. Lukasiewicz (2), of Carlcton University imn Ottawa, has stated
that while the half-life of a 1940 engineering graduate was twelve years,
it has shrunk to five years for today's.graduate.

.The facfor vhich figures most prominently in hastening obsolescence
is the rate of cﬁange in the discovery and application of new knowledge.
Professional people, well-trained in their specialties, are finding their
knowlédgc and methods out of date after only 5 to 10 years on the job.

Not only does one have to keep abreast of his own area but what is going on

in related fields.

.

In order to keep abreast of new publications, accordiﬁg to George and
Dubin (3), 20% of a professional's working time shoﬁld be devoted to.
updating. Chapanis (4) estimated that a compulsive, well-versed engineering
psychologist would have to read 30 or 40 articles, hooks, theses, and
techuical reports every day of the year merely tolkeep abreast of:the
current literature. If the psychologist has difficulty in kcepi&g up wiéhin
his fiéld, consider the lot of the biologist or the physical scientist in
which new information is added to the field in vastly greater amounts. For
instance, the number of entries in Biological Abstracts (5) rose from

40,000 in 1957 to about 110,000 in 1967, and Chemical Abstracts publisﬁed
about 244,000 in 1967.

What Does Obsolescence lMean?

A

At the present tiwme, only descriptive and operational'ﬁefinitions of

obsolescence have been advanced. Comparatively little experimental work

3
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has becn done. Most of the inquiry and literature to date has coms from

empirical inveefigations ?n.enginecring, medicine, and management. However,

several investigators have focused on factors underlying obsolescence.

Burack and Pati (6), Mahler (7), and Shumaker (8) have definead obsoleseence

in terms of ‘a reduction of efficiency of performance over time. Durack and
F Pati found that obsolescence exists when there is a discrepancy between
. job needs and managerial ot professional capabilities as a result of
inhov;tion;.or wben the knowledge and skills of a manager are not sufficient
te accomplish hie job. Mahler described managerial obsolescence as the
failure of the once.capablc manager to achieve results that are currently
expected of him. According to Shumaker, obsolescence is a reduction in
technical effectiveness resulting from a lack of knowledge of the new
techniques and of entireiy new technologies that have dsvelopad since the
acquisition of the individual's education.

In the ficld of engineering, Zelikoff .(9), Mali (10), and Siefert

(11) uee the word obsolescence to mean the erosion of the applicability
okanowledge. Zelikoffghnalyzed cetalogue course offerings- for five
engineering colleges“%rom 1935 to 1965.et five-year intervals. By identify~'
ing courses that were dropped ‘and courses that were added, he.developed_
engineering erosion eurves for five areas of enginecering. Figure 1 shows
the potential obsolescence of knowledge in chemical engiueering as neasured
by the number of course additions and'deletioes in the curriculum. The
steeper curves in later years represent the rapid increases in techﬁological dfﬁ

/“‘
§4
X

" advancement. - For example, for the class of 1935, the percentage of

applicable knowledge in 1965 is about 15%; for the class of 1960, it is

about 45% in 1965.
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Anotlier approach to the definition of obsolescence has
by Mali in the form of an obsolescence index (0I):

current knowledge understood by engineers
OoI =

current knowledge in the field

been advanced

.
This equation is based on the rate of change versus time. A high rate

of technological obsolescence is related to a high rate of growth. The

grovth curve expresses the exponential rate of technological obsolescence.

Sicfert defined obsolescence for engineers as the measurement at gome

point of time of the difference between the knowledge and skills possessed

by a nev graduate of a modern engineering curriculum and the knowledge and

skills actually posssessed by the practicing engineer who ray have completed

his formal. education a number of years ago.

Ferdinand (12), Worgrea (13), and Mahler (7) found several types of

obsolescence for the purpose of identifying the nature and causes of obso-

lescenve among engincers and scientists. Ferdinand described three types:

professional, areal, and ex-officio. In his opinion, remedial programs

could be more cffectively implemented once the type of obsolescence was

determined. Norgren classified the major types of skill obsolescence as

technology-based and product-basad. Mahler had numerous categories of

obsolescence, the most important of which were those of ability and attitude.

It is apparent from the foregoing review of attempts to describe

obsolescence that a behavioral definition is still to be developed. There

is a critical nzed here for experimental work.

Symptoms and Causes of Obsolescence

The causes of professional obsolescence are many, and a number of

interacting factors appear to be involved. Several authors, have pointed

out that certain attitudes, behaviors and motivational patterns are

symptomatic of obsolescence and hence provide guidelines for detecting it.

S
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Malmros (14) described five signs of obsolescence in the engineer: 1) he
became less and less inclined to apply rigorous mathematical tecli:iques to
obtain solutions to his problems; 2) he encountered increasing difficulty.
in reading new techn:i.ca-l papers and felt frustrated because he could not
follow the mathematics; 3) new technical concepts were confusing to him;

4) new tasks and assignments began to look too difficult to be practical;
and 5) contewporaries did not seek lis advice.v Burack and Pati (6) pointed.
out to managers some danger signals which should alert them of creeping
obsolescence in‘t:hemselves. They identified a-number of conditions conducive
to manag;:rial obsolescence: lack of awvareness of change; lack of aptitude
’f f:o learn} out~dated education.; lack of motivation for self-education

M/
. : K
‘ because of age and low level of aspiration} heavy family obligations; i

i
\
desire to maintain status quo; lack of broader education for the development
of conceptual skills; and failure to perceive potential future chauge.

. Some professionals are made obsolete by the organizations in which
they work. They are kept obsolete by the limited demands and rigid controls
which prevent them from enlarging their scopa. A man wmay be required to
overspecialize to the point where he operatéé on a low level of use of his

proiessional knowledge. Or it may be the individual himseif who chooses

a specialization which is so narrowv he becomes unaware of new developments

in the rest of his profession. Further, the mutual expectancies between

the individual and the organization can create or combat obsolescence.
This is what Levinson (15) calls the psychological contract. "What the
person expects from the organization, his experiences in dealing with the

organization, and how much he trusts the organization for need fulfillment

influences his updating."
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FACTORS IN UPDATING
Clearly, the process of updating requives radical changés in educational

and professional thinking, not the least of which is the recognition that
lifelong education for updating must become an integrated part of profes-
sional practice. The traditional concept of education.which is essentially
terminal education — that is, the completion of a formal progran in a
prescribed number of years as adequaZe preparation for a lifetime of work —
. . must give way to a concept of lifelong education as a requisite ingredient

in a professionallcareer. The half-life of the practicing professional can

rarely be extended By a casual attempt on the part of the individual to keep

up with nev developments; the constant pracass of rejuvenation requires a

systematic approacl.

Motivation for Professinnal Updatiag

One of the toughaét problewms in combotting professionalgobsolescence

REN

is motivation; a professional person must be highly motivated in order to

maintain competence throughout his career. An effort in this direction has
?
xwngwmboeﬁ’ﬁade by Dubin (16) and Dubin and Cohen (17). Their model described
the motivation to update as a multi-dimansionéi process comprising psycho-
logical and environmental variables such as achievement motivation,
organizational climate that nurturescreativityt supervisory behavior that:
encourages professiénal growth, challenging work projects that promote on-
the~job problem solving, peer and grouﬁ interaction that allow for inter-
change and seeking of information, and a management policy that rewards
updating.
A principal dgterminant of motivation is achiévément motivation. By

definition, achievement refers to competition with a standard of excellence.

!
Persons who are highly motivated are generally attracted to activities

vhich require skill and excellence in performance.

7
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McClelland and Winters (18) summarized the behavioral charactcristi;:s
of achigvement—orientcd managers. They found that high levels of achieve-
nent motivation ar.c‘: associated with entreprenuri%&l behavior, innovative
risk-taking, and business success. The followiné are éharacreristics of a
person who shows a high degrec of neced achievement: 1) seek and assumz a
high degree of personal responsibility; 2) take modjerc.lte or calculated risks;
3) set cliallepging but realistic goals for himself; &) develop comprehensive
plans' to help attain his goals;: 5) show prefercnce for problem situations
wvhich provide feedback of his performance; 6) seek out business op;ortunities
vhere his desire to achieve will not be thwarted; 7) spend time thinking
about how to get things done bett;ar and take pride in accomplishmeat; 8) show
more initiative and exploratory behavior by continually reselarching the
environicent to find tasks he can solve to his satisfacticn.

Achievement motivation can be developed in persoms as well as l)uiit
into jobs. It is one way of maximizing the unused potential of subordinates.

Professor Lyman Porter (19), a psychologist at the University of
California, recently gave a paper at a symposium, Motivation for Professioneol
Updating. At this meeting Porter advanced a theoretical approach forn -
understanding motivation in ptoferional updating by the use of expétﬁancy
theory. How the professional evaluates differt.ant kinds of p’qtcf.utial

revards is significant. Rewards can be intrinsic,’a feeling of accomplish-

ment, self-fulfillment’, or extrinsiec, a pay increase, promotion, favorable

_evaluation, etc. An organization can influence the employee's expectations

1 4

by its actions of rewarding for keeping abreast of current knowledze. The

employee's expectations are influenced by his observations on whether those

who keep up are rewdrded or not rewarded. This involves a matter of trust —
will the orgn'-=tjon reward him for pursuing professional"updating?

[
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An excellent report on the motivation of R.a& D scientists in maintaining.
their scientific competence along with the views of top mnanagement on
continuing education was recently publisl}ed by Renck, Kahn and Gavdner (20).
In another study, iargulics and Raia (21) interviewed scientists and
cnginéers in a‘dya’nced ‘R &D teéﬁr{cgiogy.\\],gboratories and found that the two
activities which best motivated their professional growth were on-the-job
problem solving (42%), and the interaction with colleagues (20%). Dill (22)

emphasized the importance of personal initiative in coping with obsolescence.

Organizational Climace

The major eavirommental factor in updating is organizational climate.
A number of topics will be discussed which reflect high organizational

climate, namely: supexrvisory relationships, on-the-job problem solving,

collecague interaction, and company policy.

Organizational climate can bg defined as organizational and nanagement
practices thﬁt arouse .rnotivat'j.on,' condition attitudes aand shape behavior
on the part of its members (23). A high ocrganizational climate (24)
emphasizes the following characteristics: achircvement - a desire on tha
part‘ of people in the organization to do a good.job and contribute to the
pcrfc;rmance of the compauy; concern for excellence - degeee to wl\ich the

group is concerned with improving individual performance, being flexible,

innovative and competent; emphasis on problem solving - extent to which

group anticipates and solves problems related to group functioning; high
reputation for work performa_:\ce‘— reflects status and reputation of
individual's work group as compared to other work groups; provides appro-
priate training for individuals - degree to which organization provides .
appropriate training for individuals; provides supportive and fl‘f:iendly;-

_ atmosphere ~ degree to which supervisors generate a s.upport':sive and friendiﬁf
| u‘z‘{Em«asphere; initial job orientation -‘individnals are informed on- whni: to

expect when they first start on the jobh.
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Supervisory Behavior

The relationship between supervisor and subordinat?e is a crucial one.
Our studies on engincers and wmanagers indicate that supervisors are not
developing their subordinates' professional growth. In a receant study (25)
ve completed, 647% of 2000 engineers veported that their supervisors took a
nohgonunitt.';.\l attitude towards their education and development. Similarly (26)
in other studies, 51% of 3600 industrial managers and 42% of natural
resource managers reported that their superiors are noncomrittal about their
further training. These findings 'suggest that supervisors are not develoning
their suboxdinates' potex'i;tial to the maximum. ‘Corroboration of these
findings was reported in a recent 1959 National Science Foundation Study (20)
on R &D scientists and engineers: about one-tiird of the scientists and
just uriis one-half of the engineers report attitudes of non-interest on
the parsh nf their supervisors on their pfofcssional developaent.

Landis (27) in an industrial study of enginvers, asked this question:
"How does your immediate supervisor feel about -flircher job-directed
education or training?" Fifteen percent reported "very eucouraging"; 477,
;'soxnex-rhat encouraging”; and 37%, 'not encouraging at all. " e concluded
that it is "the immediate supervi‘s:)r that counts in the developmant of

subordinates. If a boss does no* encourage a man, he will not take further

_course work . . . unless the supervisor is willing to encouraga and accomodate

"'@"

his men in spité of the possibie interferance with his work schedule, few
men will undertake continuing studies.”

The National Science Foundation Study (20) provided further evidence of
the key position of the supervisor. Threes types of supervisors were
identified: the innovator, the administrator, and.the inactive supervisor.

) . . e
The innovative supervisor "tries to create new opportunitics in addition

to existing ones, to provide ncvel and iuteresting ways for subordinates to

10
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undertake continuing education. 7The inactive supervisor is passive and

noncommittal in his attitudes, He conceives salf-developmant as a responsi-
bility of the employce apart from the working cnviromment. He neithar
stimulates subordinates to pursue additional knowledge nor initiates

continuing education on their behalf. The adwinistrator conceives of his

job as implementing organization policies and engouraging subordinates to

f

use existing resources for self-developient. The type of supervisor

classified as administrator, innovator, or inactive determines the notiva-
s 7

tional level of subordinates. : : /B

On-the-Job Problen Solving :

Anothex importaant variable or organizational climate is ou--tha~job
learning. Margulies and Raia (21) asked 290 R & D scientists and engincers:
"What vas the wost fruitful learning expafianca you have hmi ove‘r the past
year or two?" The wost frequent response was ou-the-job problem solving (42%).
This was described as beiug assiguned to "interesting tasks," "broadening
projects,' and "writing proposals which for?@_ma to dip into the literature
and become current on everything connected with the project." When on-the-
job activities include challenging assignmeﬁts, thz exploration of new
tasks enables tha scientist and engineer to assess his own knbwledge and
fill in his gaps and dz2ficicncies. ' '

In the eangineering context, on—the-job problem solving provides
meaningful learning experiences. Activj.ties such as designing naw equipment,
being assigned new tasks, or completing a project are work Activities that
can be exciting, interesting, and challenging. They provide the success

N

experiences which play an important role in wmotivating the individuals to

kéép up-to-date and grow coutinuously. Responsibility, job.involvement,
and challenging work assignmenis all contribute to the first steps to

continuing education — avarcness of needs and individual motivation.

’

£
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Colleague Interactions

An iwportant part of the organizational enviromment is the-:stimulation

provided by peer interactions among scientists and engincers. Collzague

interactions are a major source of job related learning because they promote

learning, innovation, and the development of ideas. ‘These experiencas cowme

[

from interchange with others, working with manager and experts, talking to

-.
(TN

people or p’ar._'ticipatinlg vn panels and 'cdﬁmi'té.é;s.

Rosenbloom (28) conduéted an interesting study on the flow of technical
information into engineerihg and scientific groups'in indust;rial laboratories.
He was studying technology trau‘sfer, or how new kpowiedge, new understan‘din.g,'
t-rhich'originate:s in one place, gafs communicated and used in anothex place.
He found that most information that engineers in industrial laboratories
acquire cores to them by word of mouth from local sourcas.

Rosenbloon described two types of professionals working in ia.borator:i.es,
each with marked differences in personal characteristics and sources of
information they usc. The people who use sources outside the laboratories
tend to be a fairly well defined group who publish papers, who go to
meetings, who h#ve hiigher education, whg:i tend to be working on the rnore
basic problems. They balong to profcs;:'.onal organizations and report a
lot of .oral communications with other professionals employed in organiza-
tions outside their own. &

The othner group g0 to meetings less frequently, rarely publish and

get their information by talking to other people in the laboratory. A

. person in this group talks to the boss, the man ink‘tihq,next department,

to marketing people, and production people.m H"e'rkc‘éps" up to date by

_tal]iing-rto people in other divisions in his company and by reading trade

P

magazines. The existence of an organizational climate that encouvrages
interation among colleagues, superiors and subordinates, cannot be over-

stated. HMuch learning occurs through informal discussion and consultations.

o N O
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Management Philosophy

Finally, a company should have a written policy that requires updating

for its cmployees. Many companies have educational assistance funds wvhich
By

reimburse employees who underteke continuing education courses, but few
companies make continuous updating mandatory. 1In our study of engineers,
79% reported that their companies had educafional.assistanée programs,
showing the widespread availability of company paymeni: for educational .
éourses, but three-fourths of the engineers reported that this availability
had no efﬁeg“t-iﬁn motivating them to undertake .additional work. Similarly,
half ofwmiddle managers (26) said that company policy on financial aid had
vlittle ;ffect on their decision to undertake furthar'éducatidn. Evidence
derived from these studies also irndicated that taking additional course
work was not sufficiently rewarded in induétry and was nc;t a.requirement
for pro'motion or salary ingreases. The avéilability of financial assi-stance
for self improvement is obviously not a sufficient incentive for updating
in employees. ’

In summary, I have discussed two major factoré of updating: motivation
and organizational climate. Motivation. is a key variable but the process
is multidiéensioual. It involves organizational climate, supervisory
behavior, on-the-job learning, peer interaction, and a' policy which requires

keeping abreast a comsistent activity.
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FIGURE. 1. CHART SHOWING AMOUNT 0F'POTENTIAL OBSOLESCENCE

AS;MEASURED:BY THE NUMBER OF COURSE ADDITIONS AND DELETIOR
INi ENGINEERING CURRICULA. :
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