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INTRODUCTION

=

The importance of the utilization of applicable knowledge by more than
one organization is now being more frequently recognized as éﬁ economic factor
~1in our society. In like manner the degree of utilization of the outpuf of
research and/or engineering acfivities is directly related to the extent to
whfch that output is adopted.

.The factors inf]uencing the flow of information, technology, innqvation,
and knowledge from a source to a user has attracted the interests of researchers
during the last decade such that several bibliographies have been prepared
covering the major works in this area, (Havelock 1969, Sovel 1969), anﬁ»
conferences dealing witH the sub;;ct have been orgam'zed.]’2 ‘

Perhaps the justification for further analysis of this problem is that
there appears to be a new surge 6f fnterest by many organizations to attempt
to enhance the utiljzation of available knowledge by an overt act cf estah-
1fshing bétter and more efficient information exchange facilities. uOne example
of this effort is that of the National Technical Infarmation Service, which
. has made avaiiable a computerized search service of the abstracfs of over
300,000 government suppc=ted research and development projects (NTIS Report,‘
p. 3, 1973). | |

Another example is a pub]icationlby the National Science Foundation
(Anuskeivicz, 1973) which is a survey of-éurfent Federal technology transfer

and research utilization activities. Several Federal departments, commissions

]'Throughout the remainder of this paper the word knowledge will be used to
represent the aggregate of the terins; information, technology, innovation and
knowledge. '

2 Some examples of conferences are: University of Denver, Snowmass-at-Aspen,
Colorado, 1969; Battelle-Northwest, Seattle, Washington, 1972; Pennsylvania
Office of Science -and Technology, Harrisburg, Pennsylvania, 1972; George R
Washington University, 1973.



and/or activities that have taken overt:action to implement an office of
technology transfer are identified and a contact in thezform of.a name and
address is given. Similar programs‘to catalogue and make.aVai]ab1e knowledge
in order to enhance its utili-ation are in\brogress at the State ]eve].]

It seems that the expanded interest in more extensive utilization of
existing knowledge may have been generated from several independent actions,
however. Two that are readily identifiable are, (1) the President's Message
to Conﬁress on Seience and Technology in March 1972 which declared: "Federal

research and development activities generate a great dea] of new techno]ogy

. which could be applied in ways wh1cb go well beyond the 1mmed1ate mission of

the supporting agency. In such cases, I believe, the government has a respon-
sibility to transfer *“he results of its research and development activities

to wider use in the private sector--" and (2) the Accounting Office (GCA)
Report of Deceﬁber 1972 which recommended: (a) that a government-wide poTicy
for technology transfer with guidelines be issued to Federal agencies to
implement a formal, active technology transfer process; and (b) that the
Secretary of Defense establish a policy and procedures to encourage more

extensive application of existing defense technology to civifian problems.

FORMAL vs INFORMAL COMMUNICATIONS

Documentation, search facilities, and distribution channe]s, are signi-
ficant elements in the methodology model that considers and describes the
process of the flow of technical informatioﬁ from the source to the user
which 1is presented as Figure 1. Formal communications are identified as a

separate segment of the model Qf methodb]ogy of technology transfer and

1 Some of the stabes with programs are: Pennsylvania, Massachusetts, Michigan,
California, North Carolina and Kentucky. :
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utilization. It seems important, however, to recognize that there are a
. number of inforha] factors which are presented as a behavioral and/or socio-
logical segment in the same model. These factors contribute heavily to the
success of the utilization of knowledge by an organization. For example:
"Practicing technologists prefer to use their peers and fellow employees as

directories for information" (Knox, 1973, p. 416).

Knowledge flow enhancement fact?rs Utilization

of knowledge

user/receiver
organization

Source of
knowledge

'Forma] factors

supplier
organization

Informal factors

Figure 1la.

- A simplified model indicating the movement of knowledge
from the Source to the User/Receijver.

Knowledge flow enhancement factors

Formal factors

Procedures for dissemination of
storage, indexing and retrieval : .
of knowledge.

Utilization
of knowledge

user/receiver |
organization

Source of
knowledge

supplier
organization

Informal factors

Interpersonal communications and
contacts, personal beliefs and . -
feelings about a knowledge source,
perceptions about one's organiza-
tion, supervisors and peers.

Figure 1b. S,

The knowledge flow ehhancement factors are defined here
according to the classification, Formal vs Informal.

3



&

There have been a small number of studies conducted which examine the
- extent of the use of.formal vs informal knowledge flow enhancement:factors.
Formal knowledge f]ow enhancement factors are defined as publications and
documeniad information and the processes enabling thei: dissemination, storage,
indexing, and retrieva];‘ﬁnforma].knowledgé f]ow enhancemgnt factors are
defined as interpersonal communications channels of face to face contact,
telephone, te1egraph, messages, wriften correspohdenqp and interpersonal
be]iefs,.feelﬁngs and perceptions. Four such studies,'Giock (1958) of 77
scientists, Auerbaéh (]9652 of 1375 scientists, Rosenbloom and Wolek (]967)
of 3200 scientists and engineers, and Graham and Wagner (1967) of 326 managers
of research and development projects, agreed within a few pércent that the
communication channel usage was divided, informal 55% aﬁd formal 45%.

These studies showed that the interpersonal or informa]:channels play .

a fundahenta] and important role and are utilized by individué} scientists and
engineers in a majofity of -the instances in their daily. information obtaining_

artivities.

LINKER-STABILIZER FACTOR

| in thenstudy by Creighton, Jolly, and Denhing, 1972, the p}edictive
model of the methodology of technology transfer attempted to more precise1y
identify the specific factors of fhe knowledge f10w~enhancement mode]l.
Fiéure_Z presents their model in a modified form that attempts to felate each;
factor to either the soJrCe_or the user/reééiver organization.

One of the behavigra] factors identified in the Creighton, Jolly,

Denning, model described in Figure 2 is the linker. The linker referé specifi-

cally to the person to person aspect of technology transfer. People who are

9
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Knowledge Flow Enhancement Factors

~ 1 Linker (in either organization) >
) A .2 Supplier Se]ectibn Process for Project B
: 3 Supplier Method of Information Documentation
Source o ] 4 Supplier Information Distribution System ]
knowTedge 5 Supplier Technical Credibility v
supplier Formq] Organization of User/Receiver user/receive
erganization Technical Capacity of User/Receiver ] Qrganizatio

Reward for Utilization by User/Receiver
User/Receiver Willingness to be Helped

WoOoON

Figure 2. ' ©
Predictive Model of the Methodolegy of Technology Transfer from "A" Supplier
Organization to “B" User Organization where Factors are Associated with

Supplier or User. The one exception is.the Linker Concept which has a unique
relationship. S ' ’
&

likely to contribute to the technd]og} fran;fer process have been determined

to be more than just people who are interested in néﬂ ideas and implementation.
These key individuals‘havé characteristics that may be described as different
from their colleagues. They are inhovative, willing to accept ﬁ%sk,:active'in
multi disciplines, have more information‘contacts, have a high credibility

with peers, cosmopolite, and oriented'toward‘oytsﬁde information sources, |
(Baker 1967, Holland 1972, b. 40, Rogers‘and Shoemaker 1971, Blackwé11 1969, -
p. 19, Allen 1969, p. 18, Bell 1963, p. 91).:.A person with these and other -
‘related characteristics has been identified as a ']inker‘-(Rogers and Jain
1969, p. 3, Farr 1969, p. 1, Havelock 1971, p. 7-16, Creighton, Jolly, Denning -
1972, p. §). | | o

‘ When the predictive model of the methodology of technology transfer from

thg'supp]ier d}ganfzation to the user organization was developed, the linker
concept attracted more attention than the othervfacﬁdrs for several reasoné.

10
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- The linker concept seemed to act as a bridge between the»souréevof kncwledge

and the user/receiver of the knowledge. The bridge concept suggested that

tﬁe Tinker concept was dynamic|rather than passive to the extent that it could
perhaps be responsible for and|.explain modifications of béhavior patterns and
changes in perceived barriers to the flow of technology utilization. The
formaj definition of a linker Fs (Cre%ghfon, Jolly, Denning,h1972): An
indivfdua] who- through his ow& initiative seeks out scientific know]edge, is

an early knower of innovations, and acts as an intermediary between the source

of know]edge.and the individuals or organizations who put it to use. (See.

Figure 3.)
A
‘Source of User of
information or »{information or
knowledge knowledge
B
Source of User of
information or ={information or
knowledge knowledge
C “l

User-of
information or
knowledge

Source of
information or
knowledge

Figure 3.

" The linker concept suggests a third party may be important in the transfer of
information/knowledge from the source to the user. This linker, however, may
be independent or may in-fact be a member of either the Source or the User
organization. ' “ ’ v
’ . | 11

- . 6



Several early researchers have recognized varfous forms of the linker:
) concept. D1fferent names and a range of def1n1t1ons have been applied.
Examples of names used are: great man (Glock and Menze] 1958); scientific
troubador (Menzel 1964, Hodges and Nelson 1965); internal consu]tant (Allen
et al 1963); techno]og1ca] gate keeper (Allen, . Piepmeﬁer-and Cooney 1971);
and opinion leader (Lazarsfeld et.al ]948 Katz 1957)..
It is 1mportant to recognize that although the term 1inker 1mp11es a

. third party between the source of know]edge and the user of know?edge,'he

\\

" need not be part of an independent organization (see Figure 3.}.. The-iinker
may be a member of e1ther the source of know]edge organizaticn or|the user of
the know]edge organization, but probably operates best if he is a]1gned more

c]ose]y w1th the user organ1zat1on (Doctors, 1969, p. 101}.

.. LINKER-STABILI'ZER STUDY - . o :

When the net balance of e fort expended in order to accomplish technolog}
transfer was eva]uated it became apparent that the behavioral. factors weretfar
less understood and far less quantified than the procedure for dissemination,
storage, indexing and retr1eva1 of knowledge. This awareness was the prime.
force that supported the justification for the f1rst study of the linker con- °
cept by Creighton, Jolly and Denn1ng in 1972, which had-the tlt]e, "Enhancement"
of Researgh and Deve]opment Output Ut111zat1on Efficiencies’ Linker Concept .;
Methodology in the Technology Transfer Process.” In this study 1t was hypothe-
sized that there_ex1sts a re]at1onsth between the output eff1c1ency ut111zat1on

| of research and deve]opment and the behavioral characteristics.of the individ-

ua]s in the user organization. Linker and stabilizer type performance were defined

| and a methodo]ogy for 1dent1fy1ng such 1nd1v1dua1s was formed 1nto a measuring

12
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instrument. The instrument was administered to 1726 Naval Gificers within
the Civil Engineering Corps. A response rate of 65 percent (1128 usable
returns) was recorded. These data were analyzed and validated by personal
interviews of those whose scores indicc . extremes in the characteristics
intended to be measured.

The results of this research may be most easily summarized by studying
Figure 4. Figdre 4 clearly shows that the popu]ation has a distribution
approximating a normal distribution of the characteristic being meafu;ed.
Those displaying very strong linker characteristics are shown on the right
with the division line between potential linkers and linkers selected as 1.83
standard deviations to the right of the ﬁean‘

Those persons whose performance scores p]acedvthem in the opposite polar
position were chosen to be called stabi]iiers and were identified as 1.83

standard deviation to the left of the mean.]

REPLICATION STUDY

One of the most severe limitations to the initial research study was

that the instrument used to identify the linkers and stabilizers had been
administered to a population unique-in that they were all Naval Officers. This
limitation to the study was recognized and to some extent corrected by a Naval

Postgraduate School thesis study, (Claassen 1973). Claassen administered an

! Care should be exercised in making any assumption about the individual classi-
fied as a stabilizer. It is true that their characteristics are the polar
opposite of the linker, however, their value to the organization has not been
studied for this researzh. It ?E'intuitively believed, however, that they
supply a critical stabilizing force that is necessary and desirable in order to
maintain the organization equilibrium. It can be logically argued that either
an excess or a deficiency of linkers and/or stabilizers could be sufficiently
disruptive as to destroy the effectiveness of an organization.

13
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mployees to the questionnaire which was intended
rer-linker traits.

Histogram of the scores of the Government Service e
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instrumenf, only slightly modified, from the Creighton, Jolly, Denning study
in order to make it appropriate to the civilian sector, to a sample of 2954
persons seiected at random from a parent population of 4464, GS 8 and above
civiiians working for the Naval Facilities Engineering Command. There were
1598 usable returns received giving a response rate of 54 percent. A histo-
gram of the Claassen study is presented as Figure 5. Claassen concluded that
discriminate analysis showed that it was not possible_ to dietinguish between
the two populations. Claassen stated that there was some indication that
linkers in the two populations studied reached linker qualifying scores
through different channels, however, no analysis was made in his study

€

(Claassen 1974, p. 39).

" DY_OBJECTIVE

The concept that it is possible to qualify as a linker or a stabilizer
through different combinations of performance appeared to justify further
examination. Further, the'brigina1 raw data were available from tne two
studies that have been cited. Thie paper, then, is an in depth analysis of
the similarities and differences of preferences and performance of respondents
thaf resulted in similar total scores that fell with{n the range'classified
as stabilizers and/or linkers. The objective of the ana]ysis was to develop
some reasonable support for the belief that, "the distribution of the linker-
stabilizer behavior cheratteristic has a general base in terms of_technica]]y

trained personnel and is not unique to a select population.”
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COMPARATIVE ANALYSIS OF LINKER-STABILIZER DATA

The method of scoring the response of the sample populations was to
sum the scores from the individual questions in order to obtain a linker-
stavilizer score. A copy of the complete instrument aiong with the scoring
code is given in Appendix C for the Government Service Employees and in
Appendix D for the Naval Officers. Each question had a maximum possiblie score
of five for the perfect linker. For the analysis used, fifteen questions were
considered apprcpriate such that a perfect score would have been seventy five.

The initial combarison of the scores of the fwo sample populations of
technically trained personnel, in terms. of their linker-stabilizer behavior

trait, gave the following:

Mean Standard Deviation
Naval Officer ’ 43.518 6.340

Government Service Employee 42.728 7.742 .

When tested statistically the hypothesis must be rejected that these
two sample popu]ations were from the same parent popu]ation.] C]aassen-(]973,
p. 30) did not comment_on a stativtical comparison of the difference of the .
mean of the two sample populations, but rather concentrated his effort in -
order to shéw that the instrument was able to satisfactorily identify the

Linkers, Potential Linkers, Middlemen, Potential Stabilizers, and St;bTITzers

in each of the separate populations. Hence by using multivariate stapwise

]'Using the assumption that X] and X2 are normally distributed and that
g, and 0, are known. Then 2z = 2.82. Hence P(z>2.92) = 0.0018. This
then indicates that there is only a 0.0018 chance that the means tested could

have come from the same population.
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discriminate'ana]ysis Claassen {1973, p. 31) was able to show that the "...
statistic was highly significant at 2 critical value of 0.99 in both cases,
leading to the conclusion that the test grouped the subjects very well L

Histograms of fhe two populations have been given in Figure 4. and
Figure 5. In addition individual histograms of each of the questions are
shown in Appendix A of this report.

" The non-parametric statistical tests Chi-square and Kolmogorov-Smirnov
were used *to attempt to identify similarities and differences in the djstri-
bution of the responses by the"Naval Officers and the Government Service
Employees to the same (or equivalent) individual question. These two sta-
tistical tests, when app]%ed to the score distribution of the individual
questions, gave Tittle or no discrimination in terms of ideatifying responses
that Qou]d desﬁribe the similarities or differences of the two sample popula-
tions. ' |

After extensive analysis of the histograms, Appendix A, it became
apparent that an approach that could prove useful was to, aggregate the
questibn respohses by summing only the pefcentages falling in the three
highest response positions of each question. -The argument for thi§wapprdach
was based oﬁ the concept that in a contingum the precise answer was nof as
important as the 8eneral magnitude of the answer. Or stating in anq;her way,
the trend is more imdortant ther “he specific position on a continuum.

This. approach was applied and.fhe sums of the top three percentages of

five possible responses to each question were determined.] These sums were

]The percentages associated with the answer to response 3, 4, and.5 were
added togetner to give the aggregate score.

18

13



then tested using the statistic Chi-squaré. The pairs of questions which gave
a significant Chi-square at the 0.05 level are underlined and are used as the
basis of difference statements. This information is shown as Figure 6. Three
questionhpairs, GSO01/NAV002, GSO13/NAVO14, and GSGW4/NAVO]5 do not have a
response design that can be considered a continuum, In their case only specific
responses could be compared. These question pairs, answer values, and Chi-
square statistic are shown in Figure 7. |

The results presented fn Figuré 6. and Figure 7. may be generalized
under two headings, 'Characteristics that are Different' and '"Characteristics
thét are Similar.' These will both be discussed, The characteristics that

are similar will be presented first.

CHARACTERISTICS THAT ARE SIMILAR

It may be postulated that areas can be identified in which the linker-
stabilizer behavior trait distribution, whether a technically trained Government .
Service Employee or a technically trained Naval Offiéer«will_be very similar,

To some degree this observation may be explained by a recognftionbthat
the initié] technical training of a Civil Engineer is basically the same and
h the option to become a Naval Officer or Government Service Employee is a
secondary constderation that has lim“ted impact on the inftia] behavioral

pgttern formation.

>

For many of the questions thg analysisAtabulated in Figures 6. and 7.
indicated that the responses could haQe come from the same population. - These
'quéstions are listed here in detail in order to support fhe general hypothesis
of the research that is: The distribution of the linker-stabilizer behavior
characteristic has a general base inrterms of technically trained personnel

and is not unique to a select population.
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GS NAV CHI-

SUM SUM SQUARE

GS002/NAV003 )
Hears about new work related
developments socner. . 8.9 79.5 0.51
GS003/NAV004
Three or more non routine work -
related ideas per month. 44,2 58.2 3.37
GS004/NAV005 '
Attend three or more professional :
meetings per year. 46.9 27.6 13.5
GS006/NAV007
Sought further information 3 or more
times in last wmonth, . 47.3 57.3 1.75
GSOUB/HAYD09 - '
Sabordinates or pzers came to. you for
information 8 or more times in month. - 35.4 35.1 0.003
GS009,/NAVO10
Reguiarly read. 5 or more journals,
magazines or newspapers. 58.0 60.9 0.13
GSOT0/NAVOT1. .
Hold membership in 3 or more work
related organizations. _ 16.0 19.4 0.60
GSOT1/NAV012 : '
Social aspiration upper-middie _

- class or above. 88.5 94.4 0.37 .
GSO012/NAVO13 '
Medium risk or akove in use of
work related new products. 94.5 90.9 0.21
GSO15/NAVO16 .
Recommended to coileagues 3 or more
new ways during last month. -~ : 45.9 36.7 2.31
GSO16/NAV017
Accept mediumor higher risk when _
involving risk and security. ' 62.4 7.7 1.2
GS017/NAVO18
Cautious to eager to.adopt . _
new ideas. _ 94.9 96.7 0.03

Figure 6.
- Summation of Three Top Responses to Questions

Shown here is a tabulation of the sum of the percentages falling in the three
_highest responses to a question for questions whose answers are a continuum.

The value of the Chi-square is given. The 0.01] significance for Chi-square is

6.63, 1 D.F. Those questions exceeding this value are underlined. The Govern-

ment Service Employees are compared to the Naval Officers, i.e. the Naval Officer
- response was selected as the expected value.
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GS NAV CHI-
VALUE VALUE SQUARE

GS001/NAV002
Placed highest credibility on
personal knowledge. 40.0 46.1 0.81

GSO001/NAV002
Placed second highest credibility
on experimentation. 35.7 29.8 1.2

GS013/NAVO14
Depends on the literature
as information source. 24.6 53.6 . 15.7

GS013/NAVO14
Depends on personal experience
as information source. 37.6 7.6 118.0

GSO14/NAVC1S ) A
Mutual work related interest with .
people doing similar work. 10.8 51.7 32.36

GSOT4/NAVO15
Mutual work related interest with -
fellow workers. A ‘ 51.7 14.7 93.13
Figure 7.
A Comparison of Selected Responses Only

For questions that were not a continuum, in the simplest sense, selected
discrete answers were compared. The value of the Chi-square is given
(.01 = 6.63, 1 D.F.).
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Twelve of the fifteen questions support the above stated hypothesis.
They are:

GSO001/NAV002
The type of information upon which the respondent placed highest

credibility was, first, personal knowledge, and second, experimentation, for
both the civilian and military personnel.

GS002/NAV003
The feeling as to the time when one learns about new work related

developments is at the same time or considerably before for both population

samples.

GS003/NAV004 '
When the percentage of responses for persons supplying three or more

work related project ideas are compared, the responses from the separate
populations are similar.

GS006/NAV007
The estimated number of times that a technical person felt that he

) sought further 1nformat1on in the last month, of a non-routine nature abOUL
his work, was most often three or more times- for both popula’ion samples.

GS008/NAV009 ‘
Individuals keporting a frequency of eight or more for the number of

times that subordinates, peers and or'supervisors sought further information
through'direct contact was similar for both population samples. |

GS00S/NAV010 ] )
The number of journals, magazines, and newspapers which were regularly -

read by the téchnica] personnel was most often reported és five or more for
both population samples.

GS010/NAVO1T
The distribution of the membersh1p pattern of work related organ1zat1ons,

for those holding membersh1p in three or more profess101a] organizations, was
very similar ‘for both popu]at1ons samples.
_ - ' | 17
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GSOT11/NAVO12
The social aspirations, within the next ten years, for all of the

respondents was sharply peaked about the upper middle class.

GS012/NAVO13 3
The risk willingness jnvo]ving~the use of new products in the work situa-

tion was perceived to be medium to high for both groups of technical persons.

GSO15/NAVO16
The number cf recommendations to colleagues of new ways to do things

during the past month was reported to be mostly one or two by both population
samples, and was similar for both population samples for three or more recom-
mendations per month.

GSO16/NAVO17 |
~ The willingness to accept risk by both population samples was similar

when comparing the sum of the medium to high risk responéesa

GSO17/NAVO18 _ )
Both popula‘.ion samples perceived that their feelings about adopting a

new idea was most often described -by "discreet use of."

" These twelve areas of 1nvest1gat1on of behavior support the argument that
people engaged in techn1ca1 work tend to respond as a un1f0rm c]ass or group in

terms of the linker concept.

CHARACTERISTICS THAT ARE DIFFERENT

In contrast, certain areas of investigation of pefceived behavior were
found to be qufte different between the two population samples. JThe biases of
the respondents in the population samples thag'resuited in a high linker score
tendeg to oscillate among these questions in,a manner that conce]]ed,the
. aggregate difference. These question response d1fferences are important and
produce an 1ns1ght about the expected behavior of the separate popu]at1ons o

The differences found in Figures 6 and 7. may be.genera]ized by stating
several logical sub-hypotheses. 93 :

| | ' 18




Techn1ca11y trained Naval Officers tend to behave differently than
the1r technically trained c1v111an Governnent Service: Emp1oyee colleagues by:

NAVOO5 Attending fewer professional meetings and/or conventions
per year,

NAVO14 Depending more heavily on the literature as a principle
source for 1nformat10n for work related projects.

NAYD15 Centering their mutua] work related interests with people
doing similar work.

Technically trained Government SerVice Employees tend to behave differ-
ently than their technically trained Naval foicer co]]eagdes‘by:

GS004  Attending more professional meetings and/or conventions
per year.

GSOT13  Using personal experience more often as a principle informa-
tion source for work related projects.

GS014  Centering their mutual work re1ated inferests with their
fellow workers.

These,sub-hypotbeses seem to have logical explanations. Naval Officers
tend to have their assiénment changed every two to three years. This high
mobility tends to be a barrier to' the developing of affiliations with pro-
fessional groups that ho]d professional meetings, seminars and conventions.

It also seems logical that the high mobility would tend to encourage the Naval
Offfcer to depend upon the literature as a brincip]e source for information
for work related projects. This same argument may be extended to the Naval

9

Officer's tendency to center his mutual work' related interests with people

doing similar work.]
The permanent nature of the Government Service Employee's assignment

would tend to encourage the development of affiliations with professional -

1 Th1s is a study 'of civil eng1neers and therefore peop]e doing 'similar work'
are here defined as other civil engineers. It should be noted that even
though the Naval Officer Civil Engineer is very mobile, he will most often
have a civil engineering related assignment.

19
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organizations having chapters or divisions Tocated in the geographfc area
‘near his work assignment. This type of membership would logically Tead toc
the attendance at professional meetinés, seminars and conventions. Further
the permanent nature of the Government Service Emplbyee's assignment would
ajso tgnd to encourage the deveﬁopment of a large inventory of job re]ated
experiences. These experiences would be a rich source of teéhnita] expertise
for fﬁtufe problem solving. Finally the more perﬁanent work assignment would
also nurture long standing peer relationships that would explain the concen;.
tration of mutual work related interests with tﬁeir fellow workers.

It seems that the measurable differences in ]fnker-stabi]izer response
between the Government Service Employee and the Naval Officer are reasonably
easy.to rationalize and thefefo;e, do not 6fﬁer a major threat to the hypothe-
ses that, fthe distribution of the linker-stabilizer behavior characteristic
has a base in terms of technically trained personnel and is not unique to a

select population.'

CONCLUDING SUMMARY

Two independent studies'of technology utilization and dissemination-
methodo]og} dealing with the identification of the behavioré] characteristics
of linkers and stabilizers and their relative existence within a group 6f
technical bersonne] have appgared in the literature. (Creighton, Jolly, Denning
1972, and Claassen 1973). The first of these studies (Creighton et al 1972)
analyzed the responses of 1128 Naval Civil Engineering Offfcers, the second

study (Claassen 1973) analyzed the. responses of 1598 Government Service Civil

29
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Engireers and re]ated‘technica] personnel. Both studies successfully identified
the ]1nker and the stabilizer segments of the population sample that was inves-
t1gated Us1ng d1scr1m1nate ane]y51s Claassen concluded that it was possible

to distinguish between the two populations in term of their Tinker-stabilizer
scpres. Claassen further stated that there was some indication that‘the linkers
and stabilizers in the two pepu]ations studied may have reachad their qualifying
scores through different chenne]s, however, no analysis wes made in his study.

The concept that it is possib]e.to qualify as a linker or a stabilizer
bthrough different combinatﬁons of behaviora]uperformance (differ:nt chennels)

appeered to justify further examination ’

| The hypathesis that, 'the d1str1but1on of the linker-+ ' fqzer behav10r,
character1st1c has a ,eneral base in .terms ofhtechn1ca]]y tra1n=d parsonnel

and is not unique to a select population,' waS'se]ected as the hypothesis to

be pfoven.by this research.‘

The success of the research here reported is based on the argument that
in a continuum of - poss1b1e answers to the spec1f1c quest1ons used to identify
the linker-stabilizer characteristic, the precise .answer-was not as important
as the genera1 magnitude of the.answer when 1doking at the similanities and

1
3

differences of the population samples. Or stated in anather way, the trendh

o

is nere important than. a speeific position on a continuum.when investigating‘
~ the agjhegate population sample. | | i |

Each questton had five_hossib]é answers. Using this approach the top
three responses were summed together. When these sums were testee statistically
it was possible to show that twelve questions‘had a similérﬁresponse such that
‘the respondents could have come from the samebpopulatibn. fherexWere three -

questions, when their response was tested, that provided statistical proof

their response was expected to have come from different populations.

<
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The twe]ve questions with the similar response supported the hypothesis
thaf, 'tHe distribution of the linker-stabilizer behavior characteristic has
a general base in terms of te&hnica]]y trained personnel and is not unique
to a select population.' The remainihg three questions were then analyzed.
] A rationale was developed in order to explain away their apparent disagreement
with the hypothesis. The rationale put forward was that Naval Officers have
2@ high mobility in that their assignmeht may be for only two or three years.
In contrast the Go/ernmert Service Employee holds a relatively pérmanent'
assignment. This rationale was ~ffective as a means of explaining the behavior
reported by the three questions that indicated a very significant difference
between the two population samples.

It seems reasonable then, accepting the limitations of this research,
to present the following hypothésis as proven to be true:

'The LinkeriStabi1izer behavior characteristic has a genera] base in

terms of technically trained personnel and is not unique to a select popula-

tion,'
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APPENDIX A

A'famf]y of histograms. Pairs of questions are shown where the pairs
are equivalent questions that have beenhadministered to thg Naval Officers
and to the Governmeﬁt Service Employees. The numbers shown are percentage
respense from a sample. The Naval Officer response was 1128 and the
Government Service Employees was 1598.

The numbering of the questions on the instrument used for the Naval _
Officers and the instrument used for the Government Service Employees were
different. Ffor example, question GS002 is the equivalent of NAVOOé. The
equivalent questions are paired for comparison. | ’

It was decided Qy Claassen (1973, p. 28) that question pairs GS005/
NAV006, GS007/NAV008 aﬁd GSO18/NAVOO1 were not equivalent and were therefore
deleted from the comparisoﬁ analysis. w%th these questions deleted there

were fifteen pairs of equivalent questions that were used for the analysis.
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APPENDIX B

Apﬁendix B is a tabulation of question response percentages and
where appropriate the sum of percentages. These percentages are

tabuTated for all questions.
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APPENDIX C

Shown is a copy of the instrument used to identify
the Linker-Stabilizer characteriétics of the
Government Service émp]oyees. Following the

instrument is shown the 'scoring arrangenent.
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APPENDIX C

GOVERNMENT SERVICE EMPLOYEE
PROFESSIONAL PREFERENCE CENSUS

Please circle the letter which most nearly describes your
answer or reasntion to the question.

l.

Indicate the type of information upon which you would
place highest credibility.

a) Personal knowledge d) Literature - journals,

b) Assoclated staff . books, etc.
c) Vendors and/or trade counclls e) Analysis and experi-
mentation

Indicate which combination of words, when placed in the
followlng sentence, would most accurately describe you:
I feel that I hear about new work-related developments
most of my colleagues.

a) considerably before d) 1later than
b) sooner than e) sSometime later

c) at about the same time as

In the past year, how many nonroutine, work-related pro-
Jects have been completed for which you supplied the
original idea?

a) 0 b) 1-2 c¢) 3-4 d) 5-6 e) More than the above

Indicate the number.of forma’ work-related meetings and/or
conventions which you attended last’year and which involved
personnel other than your immediate circle of colleagues.

a) 0 B)ﬁ 1-2 ¢) 3«4 d) 5-6 e) More than 6

Glven a cholce of the type of work you could perform on
the Job, which would you choose?

a) a proJect with multiple solution methods and a broad
range of possible obJjectives.
b) a project with a specific obJective but alternative

solutlon methods.

c) a pre-defined non-routine assignment.

d) a challenging assignment in which the alternatives
and obJectives are determined primarily by you.

e) 2 pre-defined routine assignment.

41

36 : < h



11.

12.

APPENDTIX C (CONT.) .

In the past month how many times have you sought further
information, other than that of a routine nature, about
a new idea or ideas which you thought to be useful to
your work?

a) 0 b) 1-2 ¢) 3-4 d) 5-6 e) More than the above

For the past 2 years 2 very close friend has had a strong
desire to take a vacation in a foreign country. The trip
will cost about $200C. He can leave anytime within the
next year and could save $2000 or more. in a year. What
would you advise him to do?

a) Charge the entire trip on credit.

b) Save for 3 months with the balance credit.

c) Save for 6 months with the balance credit.

d) Save for 9 months with the balance credit.

e) Save for 1 year and pay cash for the entire trip.

Indicate the frequency with which your subordinates, peers,
and/or superiors came to you in the past month for work-
related information and/or advice which was not a func-
tion of your formal positilon.

a) 1-3 b) U4=7 ¢) 8-11 d) 11-15 e) More than the
: above.

Ind*cate the total number of journals, magazines, and
newspapers which you regularly read:

a) 1-2 b) 3-4 ¢) 5-6 4) 7-8 e) More than the above

Incéicate the number of work-related organizations to which-
you hold current membership.

a) 0 b) 1=2 ¢) 3-4 q) 5-6 /y) More than the above

Indicate the level within the social strata to which you
would aspire to be 10 years from now.

a) Upper d) Middle
b) Lower-Upper ' e) Lower-Middle
¢) Upper-Middle

Mr. C., a civil engineer, who is employed by a medium
sized construction firm recently learned of a new building
material which is used extensively 1in Europe but never
adopted in the United States. The building material
appears to have several advantages 1n terms of substant-
121 cost reduction, superior insulation qualities, and
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APPENDIX C (CONT.)

relative ease of constructlion as compared to its counter
part 1n the United States. '

After a thorough investigation, Mr. C. obtained extenslve
and reliable information on the characteristics, costs,
and advantages of new material. Further, his company
could easlly obtaln exclusilve manufacturi..g rights for
use in the United States.

Imagine that you are Mr. C. Indicate which of the
following would best describe your dpproach to the
bullding material.

a) Recommend that the new idea be utilized in the firm's
next majJor bullding project so as to take advantage

of the substantial cost savings.

b) Recommend that the bullding.material be used in one
of the firm's.small, local bullding projects as as
to test 1ts accéptance.

c) Recommend that the firm construct a non-commercial
prototype. T

d) Recommend that the firm ‘engage the services of an
irdependent consultant. e

e) Recommend that. the firm wait until the building
material has received consilderable commercial
application in the United States.

13. Which of the followling do you tend to rely upon most -
hoavily as a source of information for aork-related

proJects and/or problems.

a) Literature d) Colleagues
b) Sales representatives e) Sources external to
¢c) Personal experilence your organization

14. With whom do you have mutual work-related interests?

a) Fellow workers.
b) People doing similar work outside your organization.

¢c) Community assoclates.
d) Several groups in your locale.
e) Many groups, not necessarily in the same geographilcal

area.

15. During the last month, indicate the relative frequency
with which you recommended to a colleague a specific
item of 1interest on a work-related topic, e.g., a Journal
article, research report, or any information on new ways

to do things. ‘
a) 0 b) 1-2 ¢) 3-4 d) 5-6 e) More than the above.
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16.

17.

18.
19.

20.

APPENDIX C(CONT.)

Assume that for some reason a very close friend is forced
to find another Job. Scme of the companies he has con-
tacted are new and althousgh thelr future success is un-
certain, they offer potential salaries above that which
he 1s now receiving. 1indicate which company you would
advise your friend to Join.

CHANCES FOR COMPANY SUCCESS PROSPECTIVE
- SALARY INCREASE
a) 2 in 10 200%
b) 4 in 10 100%
c) . 6 in 10 ‘ 50%
d) v 8 in 10 : ~ 25%
e) Survival Guaranteed _ 0%

Indicate which of the following best characterizes your
approach to an innovative 1dea:

a) Very eager to adopt new ideas.

b) Discreet use of new ideas.

c) Deliberate for sometime before adopting a new ldea.
d) Skeptical and cautious about adopting a2 new idea.
e) Prefer to only use proven ideas.

What 1s your present position/GS rating?
To what position/GS rating do you aspire?

How long have you worked at the Job to which you are
presently assigned?

Give a brief description of the nature of your Job.
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APPENDIX C (CONT.) -

Scoring f~r Government Service Employee Professilonal Pre-
ference .ensus:

Questilon Number of Points
a b c ,d e
1 5 4 3 2 1
2 5 4 3 2 1
3 1 2 3 4 5
4 1 2 3 4 5
5 4y 3 2 5 1
6 1 2 3 U4 5
7 5 4 3 2 1
8 1 2 3 4 5
9 1 2 3 4 5
10 1 2 3 4 5
11 5 4 3 2 1
12 5 4 3 2 1
13 2 3 1 4 5
14 1 2 3 4 5
15 1 2 3 4 5
16 5 4 3 2 1
17 5 4 3 2 1
45

40




APPENDIX D

Shown is a copy of the instrument used to identify
the Linker-Stabilizer characteristics of the
Civil Engineering Type Naval Officers. Following

s

the instrument is shown the scoring arrangement.
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APPENDIX D

NAVAL OFFICER
PROFESSIONAL PREFERENCE CENSUS

1. Assuming that you were to make the Navy a career, what
would be the highest rank to which you would aspire?

a) Lieutenant Commander d) Rear Admiral
b) Commander. - e) Admiral
c) Captain

2. Indicate the type of information upon which you would
place highest credibllity. ’ '

a) Personal knowledge d) Literature-journals,

b) Assoclated staff books, etc.

c¢) Vendors and/or trade councils e) Analysis and experi-
. : mentation

3. Indicate which word, when placed in the followlng sentence,

would most accurately describe you: I feel that I hear
about new work-related developments in my professional
area : ,

a) considerably before d) 1later than

b) sooner than e) ,sometime after

c) at about the same time

4, In the past year, how many nonroutine, work-related pro-
jects have been completed for which you supplied the

original idea?
a) 0 b) 1-2 c¢) 3-4 d) 5-6 e) More than the above

5. Indicate the number of technical and/or scientific socilety
meetings and/or conventions which you attended last year
which involved personnel other than your immediate circle

of colleagues.

a) 0 b) 1-2 c) 3-4 d) 5-6 e) More than the above

?

6. When you'are on the Job, do you most prefer work that is:

a) concerned with accomplising a specific task
b) concerned with attempting to solve a challenging but
not specifically assigned task T
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10.

APPENDIX D (CONT.)

c) 'concerned with accomplishing those tasks for which I
am indlvidually responsible

d) concerned with the efficient utilization of resources
e) none of the above i

| _
In the past month how many tlimes have you sought further
information about a new 1ldea or 1ldeas which you thought
to be useful to your work? '

“a) 0 b) 1-2 ¢) 3-4 4d) 5-6 e) .More than the above

Mr. E., a clvlil engineer, who 1s married and has three
children recently decided to perform some major improve-
ments upon his house (cost approximately $1,000). Mr.

E. realized that the improvements were not urgently re-
quired but would make life at home more comfcrtable for
the E. family. Consequently, Mr. E. was faced with a
decision as to how he should finance the home improvements
because such seemed to be the sole determlnant as to

when the E's could utllize these 1lmprovements. Indlcate
which of the following financial decislons you would

" advise Mr. E., to make for hlis home 1mprovements.

‘'a) Borrow the necessary money immediately at 18% annual

Interest.
b)- Save for 6 months and borrow the remainder at 10%

annual 1lnterest.
c) Save for one year and borrow the remaining at 7%

: annual 1lnterest.
d) Save for two years and pay cash for the improvements

i1f present Iinterest rates remain the same.
e) Make no improvements.

Indicate the frequency with which your subordilnates,
peers, and/or superiors came to you in the past month
for work-related information and/or advice which was
not a function of your formal position.

a) 1-3 b) 4-9 ¢) 10-15 d) 16-20 e) More than
the above.

Indicate the total number of Journals, magazines, and
newspapers which you regularly read:

a) 1-2 b) 3-4 ¢) 5-6 d) 6-8 e) More than the
above
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APPENDIX D /CONT.)

11. Indicate the number of technlcal, scientific, and/or
professional societies to which you hold current ..
membership. ¢

a) 0 b) 1-2 ¢) 3-4 d) 5-6 e) More than the above

12, Indicate the level within the social strata to which
you would aspire to be 10 years from now.

a) Upper d) Middle
b) Lower-Upper e) Lower-Middle
¢) Upper-Middle ' '

13. Mr. C., a civil engineer, who is employed by a medium
sized construction firm recently learned of a new build-
ing material which is used extensively in Europe but never
adopted in the United States. The building material
appears to have several advantages in terms of substant-
ial cost reduction, superior insulation qualities, and
relative ease of construction as compared to its counter
part in the United States.

After a thorough investigation, Mr. C. obtained extensive

and reliable information orn the characteristics, costs, .
and advantages of the new material. Further, his com-

pany could easily obtain exclusive manufacturing rights

for use in the United States.

Imagine that you are Mr. C. 1Indicate which of the
following would best describe your approach to the’ building

material.

"a) Recommend that the new idea be utilized in the firm's
next major buillding project so as to take advantage
of the substantial cost savings.

b) Recommend that the building material be used in one
of the firm's small, local building projects so as
to test 1ts acceptance.

¢) Recommend that the firm construct a non-commercial

. prototype.
d) Recommend that the firm engage the services of an
" independent consultant firm so as to verify the .

Information obtained and to test market -acceptance.

e) Recommend that the firm wait until the building
material has received considerable commercial .
application in the United States. )
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14,

15.

16.

170

APPENDIX D (CONT.)

. In your experience, which of the following do you tend

to rely most heavily upon as a source of technical
information for work-reliated projects and7or probl ems°

a) Literature-books, government manuals, and professional
trade and technical journals.

b) Vendors-representatives of, or documentation generated
by suppliers or potential suppliers.

¢) Personal experience—*deas which were previously used
by yourself in similar situaticns and recalled
directly frecm memory.

d) Staff-selected members of your staff who are not
assigned directly to the project being considered.

e) .External sources-sources which do not fall into any
of the above categories. .

Indicate the group of people to whom you primarily relate.

a) Officers within your specilalized field.

b) Work-related colleagues (both military and civilian)

c) Community associates.

d) I have a primary reference group but it is people
other than those listed above. S

e) I do not have a primary reference group.

During the last month indicate the relative frequency
with which you recommended a specific i1tem of i1nterest,
e.g., Journal article, research report, or a lead to.

elther to a colleague which dealt with a work—related

toplc.
a) 0 b) 1-2 c¢) 3-4 d) 5-6 e) More than the above

Mr. A., a mliddle management executive, who is married and
has one chlld,. has been working for a corporation since
graduation from college five years ago. He 1s assured of
a lifetime Jjob with a modest, though adequate, salary,
and liberal pension benefits upon retirement. On the
other hand, 1t is very unlikely that his salary will
increase much before he retires. While attending a con-
vention, Mr. A. 1s offered a job with a small, newly
founded company which has a highly uncertain future.’

The new job would pay more to start and would offe® the
possibility of a share in the ownership if the company
survived the competition of the larger [irms.

Imagine that you are advising Mr. A. Listed below are

several probabllitles or odds of the new company's
proving financially sound.
50 °
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APPENDIX D (CONT.)

Flease check the lowest orobabil;ty that you would con-
slder acceptable to make it worthwnile for Mr. A. to

take the new job.

a) The chances are 1 in 10 that the  company will prove
financially sound.

b) The chances are 3 in 10 that the company will rrove
financially sound. ' ' ‘ .

c) The chances are 5 in 10 that the company will prove

financially scund.

d) The chances are 7 in 10 that the company will prove
financially sound. S

e) The chances are 9 in 10 that the company will prove

financially sound.’

18. Indicate which of ‘the following best characterizes your
approach to an innovative idea:

a) Very eager to adopt new ideas

b) Discreet use of new ideans

¢c) Deliberate for sometime before adopting a new idea
-d) Skeptical and cautious about adopting a new 1dea -
e) Prefer to only use proven ideas

19. Blographical data.

a) 'Please indicate the type of organization you are
working 1n at the time.

b) Please indicate the title of your billet and present

rank.
c) How many years have you held your present rank?
d) How many years did you hold your previous rank?
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Scoring for Naval Officer Professional Preference Census:

Number of Points

Question

5
5

1 2 3 4
43 2 1
b3 2
1 2 3 4 5

1 2 3 4
2 5 3 4 1

5
5

A N M T I O

3 4 5
2
3 4 5

2
4
2

1
5
1

~ O o

2 3 4 5.

1

10

11

12

y 3 2 1

5

13
14

2 3 1 4 5

1 2 3 4 5
1 2 3 4 5

5
5

15
16
17

1

3 2

4
4

3 2 1

18
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