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"The only irreplaceable capital an organization possesses is the knowledge and ability of its people. The
productivity of that capital depends on how effectively people share their competence with those who can use
it."

-----Andrew Carnegie

ABSTRACT

The concept of knowledge management concerns the cr eation of structures which combine the most advance d
elements of technological resources and the indispe nsable input of human response and decision-making.
Dataquest predicts that by the year 2000 companies will be spending more than $5 billion globally for
knowledge management services which includes system s integration, consulting, and outsourcing. While
knowledge management is generally discussed within the parameters of the business world, its implicati ons for
educational resource questions are equally relevant . With technology in a constant state of change, a rational
course of action for the field of education is to l ook to the business environment for guidance in mak ing use of
this technology. Businesses and other organizations  have much to gain from improvements in the educati onal



use of computer technology, from elementary grades through the university level.

The discussion will cover the clarification and def inition of several terms including information, kno wledge,
data, computer-based training, filtering, and dista nce learning. This paper reviews key principles for  creating
and maintaining the knowledge base, and resources f or teaching and learning. Various elements of knowl edge
management in the business environment are addresse d by discussing the sources that present them, and,
where relevant, applied to the education context.

INTRODUCTION

"We now know that the source of wealth is something specifically human: knowledge. If we apply knowledge to tasks we already
know how to do, we call it productivity. If we apply knowledge to tasks that are new and different, we call it innovation. Only
knowledge allows us to achieve those two goals."

- - Peter F. Drucker

A useful understanding of knowledge management in a ny context requires a clarification of what is mean t by
knowledge, and how it differs from information. The  information environment that we live in has and is
undergoing extreme change given the variety and she er volume of data that is readily available. This v olatility, a
natural outcome of our growing and changing technol ogy, requires a re-examination of how we look at an d
process resources (Hibbard, 1997). Dataquest predic ts that by the year 2000 companies will be spending  more
than $5 billion globally for knowledge management s ervices such as systems integration, consulting, an d
outsourcing, compared to just $1.5 billion in 1996 and $900 million in 1995.

A keystone to understanding how to approach this va st ocean of data, which seems to come at us from al l
directions, is the distinction between ‘information ’ and ‘knowledge’ (Breen, 1997). Information, in al l its forms
and packages, cannot necessarily be considered a us eful part of the knowledge base that businesses des ire. It
is often easy to mistake flashy gimmicks and trappi ngs as part of our knowledge wealth, and consequent ly risk
a waste of time and energy due to a lack of, or a g ap in, the process of verifying, transforming, or d iscarding the
many inputs to an information system. This filterin g process itself may be a technical procedure, a hu man
action, or a combination of both. Information, then , is considered raw data and appears in many forms from
many sources. It may be anything from cryptic lists  of coded data arriving from a database somewhere, to
simply unverified responses off of the Internet. In formation can become knowledge either through some
transformation process that makes it useful, or a d iscernment process that discovers its usefulness. T hus it is
believed that data are raw facts, that information is formatted data, and that knowledge is formatted
information.

The definition of knowledge management appears in n umerous variations but a common thread does seem
apparent. Knowledge management is commonly defined as an attempt to put processes in place that captur e
and reuse an organization’s knowledge so it can be used to generate revenue. "By definition, knowledge
management is an attempt to contain a massive amoun t of information, organize it logically, and make i t
accessible to the right people, on time" (Dunn, ed. ,1997). A definition more specific to a business or ganization
may be more concise, "the process of capturing a co mpany’s collective expertise" (Hibbard,1997). This
collective expertise of a particular organization i s only one part of a more general definition, which  also
includes any source of useful data which can be acc essed, such as the Internet, and used in the regula r
workings of that organization (Davenport, 1997). A process-oriented definition looks at the policies a nd
practices that facilitate the implementation of kno wledge management. "Knowledge management is a way o f
doing business" (Angus, Patel, and Harty, 1998). Kn owledge management caters to the critical issues of
organizational adoption, survival, and competence i n face of increasingly discontinuous environmental change.
Essentially, it embodies organizational processes t hat seek synergistic combination of data and inform ation
processing capacity of information technologies, an d the creative and innovative capacity of human bei ngs
(Malhotra, 1998).

However the definition is phrased, the various disc ussions of knowledge management revolve around the
technology issues or the human issues. Both are cri tical ingredients of any solution, converging where  the
solution leverages the information stored in people ’s minds—tacit knowledge—and the information stored  as
hard data—static knowledge. From the technology sta ndpoint, software products to service and facilitat e the
knowledge management objectives such as text search  and retrieval engines, software that organizes
knowledge into hierarchies, collaborative/groupware  software, data mining and interviewing software ar e still in
relatively early stages of development. This elemen t, however, is of secondary importance to the human
element. To arrive at a stepping-off point for this  research, the end-user perspective, that identifie s cultural
issues as the largest obstacle to implementing know ledge management is used (Hibbard and Carillo, 1998 ;
Davenport and Prusak, 1998). Regardless of the tech nological solutions being sought, the changes,
adjustments and the understandings required of both  business and education users represent the subject  of
this paper.

PURPOSE OF THIS RESEARCH

The main issue with knowledge management is where d o executives get the insight they need to run their
business and how do they formalize that insight. Ma king use of diverse and changing resources has two main
objectives. One, in order to substantially benefit from the available technology in the classroom or o ther
educational setting, the resource material to be pr esented and manipulated must be available. The educ ator
should be able to efficiently, if not easily, locat e and access the needed resources in a timely manne r. So to



begin with there is the goal of providing the libra ry of information and materials, or ‘knowledge’. Th is array of
knowledge is by no means static, so maintenance of the system, involving reorganization procedures and
continual development of information sources, is ne cessary.

The other essential objective relies more on the hu man capabilities of analysis and decision-making. T he
knowledge base must be combined with the ability to  effectively and efficiently filter the tremendous amount of
data and information so that what is left is truly meaningful packets of knowledge. Software and machi nes can
accomplish this to a point, but the human input and  control in the system is the critical component. T his, too,
should be a continuous and ongoing process, both fo r the education and business arena. The intent here  is not
to examine the technical aspects, but to consider t he cognitive process needed to develop a useful fra mework
in which to manage our store of knowledge.

LITERATURE REVIEW AND SYNTHESIS

The intent of the literature search was to find a s ignificant link, of a technological nature, between  the education
process and the business arena. This was motivated by an interest in what possibilities the future hol ds for
educational technology, and with the assumption tha t advances in technology are currently and will con tinue to
be a major driving force of change and development in education. One assumption quickly confirmed was that
the largest sector of education, the elementary thr ough high school levels, are significantly lagging in facilities,
equipment, and implementation policies. Trade schoo ls, commercial training programs, university progra ms,
and in-house corporate programs are equipped at a m uch closer level to the requirements of current pra ctices.
A commonly held view among secondary education, hig her education, trade schools and business sources i s
that the management and use of technological resour ces is applicable and necessary at all levels of ed ucation
and business. Most discussions of technology educat ion included consistent references, in one form or
another, to the concept of knowledge management . Sources focusing on the secondary and university level
expanded the importance of the use of this technolo gy to all areas of education, and either implying o r clearly
stating that the structure of education will be sig nificantly altered in the near future.

The literature found to be useful can be organized into three categories:

1) defining knowledge management, 2) rationales and  implementation for knowledge management, 3)
educational needs resulting from knowledge manageme nt, and 4) the use of technology in education.

The definitions of knowledge management range from narrow, utilitarian views to much more conceptual a nd
broad perceptions. Definitional elements pertinent to the education perspective include the distinctio n between
information and knowledge, and the procedural aspec ts of this resource. Understanding the difference b etween
information and knowledge, and how to transform one  to the other, answers the question of what a knowl edge
base can be. A complete definition, however, also i ncludes the connection between the system and the u sers,
or just how the system is used in a given environme nt. An organization’s intellectual capital, as some  authors
refer to it, is the complex and ever-changing mix o f information resources and the workers themselves.  "To
conceive of knowledge as a collection of informatio n seems to rob the concept of all of its life....Kn owledge
resides in the user and not in the collection. It i s how the user reacts to a collection of informatio n that matters"
(Churchman, 1971; www.brint.com).

Rationales for knowledge management and its impleme ntation are often discussed together in the chosen
literature. Productive utilization is the reason fo r the existence of any technology, so providing a r ationale
without the capability of practical implementation is not convincing to the audience of these sources.  That the
need for knowledge management is technology driven is a commonly expressed view. The glut of informati on
produced and distributed so effectively by technolo gy must be received, organized, filtered, re-packag ed,
distributed and re-cycled. Individuals and organiza tions are motivated by either the desire to take ad vantage of
greater resources, or the fear of significant loss and waste from not being able to efficiently use av ailable
resources. Technological solutions to these needs a re in the beginning stages and the applicable param eters
impacting the solutions are still being discovered.  Of more interest to this paper are the human consi derations
for implementation. "As human beings we distinguish  ourselves from other life by generating and applyi ng
knowledge. .... Self discovery is a powerful way to  assimilate and appreciate new knowledge" (Dove, 19 98).

The educational needs which result from addressing knowledge management simply comprise the second
basic step of the process. Identifying the need is first. To proceed with analysis, decision, and impl ementation,
training and education are needed at every step. Fo rmal response to this need at the business level ma y be in
workshops, in-house training programs, or other for ms of continuing education. Less formal responses r eside
in the implementation and policy decisions made alo ng the way. This is still, fundamentally, business as usual.
In the education arena, however, since technology i s still laboring to break through in a much more si gnificant
way, the implications of knowledge management techn ology can be universal and dramatic (Bennett,1996).

With the related category of technology in schools,  the focus is somewhat more mundane. Nevertheless, for
educational decision-makers to move from the status  quo of current technology use to beginning the pat h to
what the future can hold, something more than just new technology must be addressed. New ways of think ing,
a paradigm shift, perhaps, go hand in hand with the  literature’s discussion of education and technolog y. The
pervasive view is that current policies and procedu res in education may not be capable of harnessing t he
possibilities of available resources. The knowledge  management concept, which has the capability of
reinventing itself to some degree, may what is need ed for what ails education (Perronne, et al., 1997) .

THE ELEMENTS OF KNOWLEDGE MANAGEMENT



Peter Drucker notes in his Post-Capitalist Society that "Every few hundred years in Western history t here
occurs a sharp transformation…" The transitional pe riods between the three great waves of change (i.e. ,
agricultural age, industrial age, and information a ge) are marked by tremendous societal and economic
upheaval. Hope and Hope (1997) use Tofler’s (author  of " The Third Wave") typology to describe the changing
nature of competition in the industrial and post-in dustrial era and suggest a paradigmatic change in t hinking
outside the box that is necessary for managers to s ucceed in the information era. The third wave econo my
places capital in a secondary role and knowledge be comes the source of wealth creation. The Hope broth ers
contend that society is currently in the dislocatio n phase between the second and third wave economies  and
the fault lines between the second and third wave e conomies are momentarily blurred. The organization’ s
strategy will need to be aligned with third wave re alities in order to succeed in the third wave.

The objectives of a knowledge management program wi ll vary in some details from organization to
organization, but how successfully knowledge is acq uired and deployed in an organization and the human
elements discussed here will be instrumental to any  program’s success and a critical source of competi tive
advantage. Figure 1 illustrates the product and ser vice domain of knowledge management. The developmen t of
the technology to create and maintain a knowledge b ase can only be as effective as the decision-making  that
goes into it. "Managers who are ready to take the p lunge into knowledge management will find it’s more  about
changing business processes than about upgrading so ftware" (Hibbard and Carrillo, 1998). The collabora tion of
all members of the organization is needed to fully take advantage of this endeavor. This process must be
entered into with a plan of action that incorporate s all users. It may appear to some that simply prov iding the
technology and allowing access to the available res ources will result in an effective library of knowl edge.
Organizations who are eager to "harness their intel lectual capital" may follow this route without taki ng the time
to consider and take care of the essential elements  and processes (Myers and Swanborg, 1998)

Figure 1: Knowledge Management Product and Service Domain

The data is already out there in abundance and step s need to be taken to process and filter it to the specific
current and projected needs of those who will use i t. With the technology available to us today, too m uch
information, and unusable information is just as de bilitating as a lack of information and resources. In the
education arena, this problem may manifest itself a  school obtains computer equipment, including acces s to
the Internet, without an adequate plan to 1) create  a useful structure to both internet resources and materials
for in-house use by both teachers and students. "Su rfing the Web is still largely a passive consumptio n
activity" (Perronne, et al, 1997). Children and adu lts need structure, and even with the tremendous we alth of
varied resources that the Internet provides, equall y tremendous time and energy resources can be lost without
realizing it. "The Internet can and will be a valua ble tool in education....Nonetheless, the Internet,  by itself, will
not provide the educational revolution needed today  (Bennett, 1996). The business environment is not i mmune
to the same type of production loss for the same re asons, and possibly due to poor planning and struct ure of
the knowledge core. Large amounts of material can e asily end up on servers for no real knowledge-shari ng
reason (Davenport, 1997).

The next pitfall to consider is perhaps more illusi ve than most as it has to do with semantics and a c ultural
sensitivity. The simple use of the term ‘knowledge’  can have adverse effects on the overall reception of a
knowledge base by the potential users. In a school setting, the term has a more natural fit to the env ironment,
though the negatives still exist through peer press ure of popularity games with students. Strangely en ough,
however, a "peer pressure" of a sort can also devel op in a given work environment, especially if other  buzz
words such as ‘best practices’ or other labels are used. The difficulty here is that labels begin to f ail to describe
what they are intended to represent, and a dilution  effect can take place (Davenport, 1997). This woul d not seem
to be of great significance, depending upon the ind ividual scenario.

Of somewhat more significance is the question of in centives for employees to contribute fully by shari ng their
knowledge. This collaboration issue can have a sign ificant impact on the capture and sharing of knowle dge
within the organization. When the ‘hoarding of know ledge’ has become a natural mode of operation and i t is
perceived by employees to help sustain their value to the firm, resistance to change this habit is nat ural and
difficult to influence. A solution would likely inc lude major changes in some policies and business pr actices to
help facilitate this element. Besides institutional  moves, "Workers must be reassured that they will s till be
valued after they give up their know-how" (Hibbard and Carrillo, 1998). This scenario does indicate ho w
extensive some changes may need to be in the attemp t to create and make adequate use of the knowledge
capital.

The same obstacle shows up in a different way in an  education setting. In the move to make more comple te use
of computing and collaborative knowledge, more task s will be taken away from the teacher and passed on  to
the computer. Though computers have been in many sc hools for quite some time now, the technology is
grossly under-used. One of the strongest obstacles to a move as drastic as this example might suggest is a
natural fear of the teacher of losing one’s usefuln ess (Bennett,1996). Though the education field is p robably not
close to such a major change at this point, the fac tors that can affect some aspects of technology can  be as
real and significant as this description even now.

One more pitfall to discuss is the failure of manag ement to see the need to provide the specialist fun ction to
manage and coordinate the components of a knowledge  base. Since all users are, in effect, contributors  as
well, it might seem that the whole process can be s elf-maintained. Davenport (1997) brings up the myth  that
since "knowledge management is everybody’s job", th en it is reasonable to expect this task to be well in hand.



However, even for not so large organizations, such a system requires considerable attention. "Knowledg e
management will not succeed if there are no workers  and managers whose primary duties involve gatherin g
and editing knowledge from those who have it, pavin g the way for the operation of knowledge networks, and
setting up and managing knowledge technology infras tructures." (Davenport, 1997).

The same principle of expert support for informatio n technology applies to schools as well, and not ju st
colleges. Another significant reason that so many s chools do not take close to full advantage of compu ting
power is the lack of enough technical support posit ions. The same forces are at work though perhaps on  a
smaller scale than most businesses. Also, the effec ts are typically invisible, since what is not there  in the first
place is not easily missed. Evidence of this is see n in the "discrepancies in the knowledge teachers h ave about
technology and networks, which is a real and very s erious issue" (Perronne, et al, 1997).

Business organizations coming around to implementin g workable solutions and adequate support staff for
successful knowledge management is not unexpected n or unrealistic. The costs and benefits of new
enterprises are part of what successful organizatio ns deal with in the course of their day. With schoo ls,
however, the challenge is much greater. Change take s place very slowly. The components involved in
knowledge management perhaps show some hope. These are the very same components needed for the
education system to make a real move into the real use of technology in schools. The elements required  to
create and use a managed knowledge system may provi de a path for schools to begin reaching for the pot ential
that computer technology can provide. "By expanding  our view of computer as tool to computer as medium  that
facilitates communication and sharing, we can funda mentally change the way we think and learn" (Perron ne, et
al, 1997).

With the significant investment in the infrastructu re, man-power, and organizational climate adjustmen ts, it is
natural to question if the benefits outweigh the co sts. Can physical and intellectual capital be separ ated out
from one another and measured? Probably not, but pe rhaps inferences can be made. Some assumptions woul d
have to be accepted. "Clearly intellectual capital is the fundamental input to all wealth generating p rocesses.
Without knowledge natural resources could not be de veloped, and most of the value of manufactured good s
consists in their knowledge contents." (Nasseri, 19 96)

The concept of leveraging a company’s intellectual capital is being approached with the development of
knowledge management practices. A formula for quant ifying the intellectual benefits of this movement m ay not
exist, but perceptive leadership skills do exist fo r recognizing real pay-offs even with implementatio n of this
type of policy. In fact, much of the day to day str ategic decision-making involves strong consideratio n of just
this asset. The list would include: incentives and corporate culture decisions, establishing company-w ide
relationships with external providers and contacts,  what R & D programs are right for this organizatio n, how to
safeguard existing intellectual capital, and what l earning systems are needed for the environment and for
human capital renewal. (Nasseri, 1996)

Knowledge management systems may be paving the way for more organizations to give attention and effort  to
gain a better understanding of this subject. Skandi a, of Sweden, the Imperial Bank of Commerce in Cana da, and
Hughes Space and Communications are among a few com panies who are actively pursuing such a strategy.
These efforts include establishing a chief knowledg e officer and work on ways to measure and enhance t he
value of their company’s intellectual capital (Nass are, 1996).

Applying this same concept to education, again a li ttle more hope is given to the idea of a more aggre ssive
move to technology. Perhaps the most immovable obst acle is the financial decision that would have to b e made
to provide more computer facilities. Though many co mputers are already in the schools, considerable up grades
would be required to provide the students with adeq uate access to current resources. One cost estimate  is
about $400 per student per year over the first six years. Additionally, various savings would be achie ved with
such a drastic change in the structure of school op erations. "The cost of converting American educatio n to
computerized education is not large under any syste m of accounting that considers what the present sys tem is
costing the nation. In addition, however, actual do llar savings will reduce these initial costs apprec iably and will
eventually generate true savings over present pract ices. In summation, the goal of establishing comput erized
education is not primarily to save money. Nonethele ss, that will be an important result" (Bennett, 199 6).

THE LINK BETWEEN ACADEMIA AND INDUSTRY

A connection is being established between educators  and business leaders, as programs are being starte d
throughout the country to establish connections bet ween what students learn in classrooms and their
preparation for subsequent careers. Business needs graduates who are competent in the use of current
technology, and education needs an active connectiv ity with the current state of technology. The vast
resources being created and distributed through the  concept of knowledge management may provide the
setting in which this connectivity can thrive.

Although the technology and the delivery system are  very important, the human ability to decide what
information to select and use is the crucial ingred ient in the efficient and effective use of technolo gy, whether in
academia or industry. Successful practices, as well  as pitfalls to watch for, in a business environmen t will be
similar to those in an educational setting. Advance ments in computer technology, especially in
communications, creates the need for everyone to be  able to function effectively in the changing envir onment.
The method in which each generation is educated mus t reflect how society functions from day to day. It  is not
enough to simply place the technology in the hands of educators and expect the schools to improve. Edu cators
must be educated in the use and handling of these r esources in the same way as those in the business s ector.



CONCLUSION

The concept of knowledge management suggests the cr eation of structures which combine the most advance d
elements of technological resources and the indispe nsable input of human response and decision-making.  The
mix is intriguing and the challenge of managing the  complex structure has tremendous potential from ei ther the
practical, productive viewpoint, or the human growt h perspective. In a way, the development of a ‘know ledge
entity’ seems to be much like the education of a ch ild, or worker. Both have growing, changing, and
unpredictable potential for innovation, each in the ir own way.

"The management of knowledge is emerging as the cen tral theme in business today. We are beginning to
realize that its application is the distinguishing factor among companies - but we don’t know how to m easure it
or display it on the balance sheet. Nor do we know how to capture and package it so that we can spread  it freely
among employees. Nevertheless we know that it is wh at core competency is all about, and it is what
competition is all about - for it is what the busin ess is based upon." (Dove, 1998).

The above statement can be applied to the field of education as it enters more fully into the technolo gical
advances available to society. The ability of both businesses and educational entities to embrace the concept of
knowledge management will impact the very nature of  how society operates. As the field of education se arches,
discovers, and takes the leap to implement new poss ibilities presented by advancing technology, the im pact
will be widespread. "American education is at a cru cial juncture. ....schools must prepare all young p eople with
a new set of skills and understandings to assure th e Nation’s economic competitiveness." -- U.S. Congr ess,
Office of Technology Assessment (Bennett, 1996). Co mpanies seeking knowledge management solutions are
usually driven by a need for innovation. Continuous  learning is an absolute necessity, as up-to-date k nowledge
becomes the currency of the realm. In order to tran sform intellectual assets into business value, firm s need to
exploit their knowledge by strong collaboration wit h its internal and external community since knowled ge is
dispersed throughout the organization, develop a su pportive atmosphere of openness and trust in order to
effectively leverage their worker’s knowledge for c ompetitive advantage and develop business processes  that
can take advantage of the information technology ar chitecture.
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