‘2008 ERIES JOURNAL

Journal on Efficiency and Responsibility
in Education and Science

2008 ERIES JOURNAL VOLUME 1 ISSUE 1

Table of Contents

Mulej, M.
THE CONTEMPORARY SCHOOL AND KNOWLEDGE MANAGEMENT 1
Kolman, L.

K-MAPS OF HR SELECTION PROCEDURES AND THEIR POTENTIAL USE
IN THE IDENTIFICATION OF TALENTED STUDENTS 20

Doémeova, L.

CONTAINERS OF KNOWLEDGE AS A BASIS FOR KNOWLEDGE MAPS 27
Chroust, G.

KNOWLEDGE IN EDUCATION - A PROCESS VIEW 32



ERIES

-ulll'nal

JOURNAL ON EFFICIENCY AND RESPONSIBILITY IN EDUCATION AND SCIENCE

Aims and Scope

The Journal on Efficiency and Responsibility in Education and
Science aims to publish perspectives of authors dealing with issues
of efficiency and/or responsibility in education and related scientific
disciplines. The focus is on topics such as:

e theory and methodology of pedagogy and education;
e theory and methodology of science;

* human resources and human relations management;
* knowledge management and knowledge engineering;
* systems engineering and information engineering;

* quantitative methods.

The journal accepts quantitative, qualitative and experience-based
full research papers, short communications or review studies.
Applications and case studies introducing and describing impacts
of new theoretical approaches in real conditions of practical case are
also accepted.

All papers passed a double-blind peer review process.

© Faculty of Economics and Management, Czech University of Life
Sciences Prague

©Authors of papers

Published by the Faculty of Economics and Management, Czech
University of Life Sciences Prague

ISSN 1803-1617 (electronic version)

Editorial Board
Editor-in-Chief

Jaroslav Havlicek,
Czech University of Life Sciences Prague, Czech Republic

Members

Peter M. Bednar,

University of Portsmouth, United Kingdom

Peter Fandel,

Slovak University of Agriculture in Nitra, Slovak Republic
Jana Hanclova,

Technical University of Ostrava, Czech Republic

Ludék Kolman,

Czech University of Life Sciences Prague, Czech Republic
Stanislava Mildeova,

University of Economics, Prague, Czech Republic

Eva Milkova,

University of Hradec Kralové, Czech Republic

Zdenék Molnar,

Czech Technical University in Prague, Czech Republic
Antonin Slaby,

University of Hradec Kralové, Czech Republic

Tomas Subrt,

Czech University of Life Sciences Prague, Czech Republic
Eva Vanéckova,

University of South Bohemia, Czech Republic

Roman Zuzak,
Czech University of Life Sciences Prague, Czech Republic



Journal on Efficiency and Responsibility in Education and Science :n I Es

/‘—/
ISSN: 1803-1617 :
mlll' Ilal

THE CONTEMPORARY SCHOOL AND KNOWLEDGE MANAGEMENT

I
Mulej, M.

Abstract University of Maribor

The school of today faces circumstances that differ very much from mulej@uni-mb.si

the ones in which the current educators have been educated as
students, especially in the countries that are new members of the
European Union as EU-27. Therefore, in order to manage knowledge
in their school of today, one must understand the socio-economic
development trends and their impact over the school as a subsystem
of the emerging innovative society in which the innovative business
leaves little or no room for the routine-loving behaviour of previous
decades, centuries, and millennia. This contribution summarizes
a dialectical system of this development trends and the resulting
newly required attributes of the contemporary schools and teachers,
but it does so on the level of provocation for readers’ creative and
innovative thinking and action rather than on the level of any final
answers. The Bologna Process seems to be an underused opportunity
for innovation of higher education in Europe.
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Bologna process, education, innovative business, innovative
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The selected problem and viewpoint of
consideration

By definition of their role in society, schools exist to provide
knowledge for people to live on it in the context of their socio-
economic conditions that keep changing today much more
and much more rapidly than ever before. Hence, schools
must — permanently — acquire (new!) knowledge, select their
preferential part of the available knowledge, choose preferential
methods of delivering it and of making/helping students
acquire it, as the long-term basis of students” employability and
viability. This process may be called knowledge management
of a specific type, while the term knowledge management
has many contents all way from very qualitative analysis of
human behaviour and means (e.g. Houska and Berankova,
2006, and several other contributions in the same journal;
Jurse, Potocan, 2006; Potocan, Jurse, 2006) to very technical
considerations of computer work (e.g. contributions in Part 3:
Knowledge Systems Engineering, Part 4: Data Mining and Text
Mining, in Gu et al, editors, 2006). What is knowledge created
and used for by knowledge management today? The topic of
knowledge management was well delineated in OECD's study
on knowledge-based society (Pavlin, 2005) one must study
the impact of knowledge on the socio-economic development;
traditional economic categories, such as labor and capital no
longer explain social and economic phenomena well enough.
Authors make a nice and clear distinction between knowledge
and knowledge management in a knowledge-based society and
economy, but the definition, that knowledge creation, retaining,
refining and using are involved in knowledge management
(Edwards, 2005, 9), does not necessarily imply using knowledge
for the invention-innovation processes that are crucial in the
contemporary times in which the innovative business and
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innovative society prevail. (For a brief elaboration on this topic
see: Mulej, Zenko, 2004; Mulej et al, 2005, a, b; 2006; Mulej,
2006; Mulej, guest editor, 2006; here a next step of discussion is
provided.) In these conditions, the content and way of working
of the school must be innovated in order for the school to help
society, in which and for which it works, to be contemporary
rather than obsolete, hence to help population to have a good
life and work life. The school aspect of the innovative society
(in making) is what will be discussed here, therefore.

1 Four development-economics contexts making
the dialectical system of conditions for the school
of today to be contemporary

Consideration of the selected topic along with the law of
requisite holism (Mulej, Kajzer, 1998; Mulej, 2007; etc.) is helpful
(Figure 1). For it, four development-economics processes
might be important, here: (1) the general market development
reflecting the general socio-economic development, (2) the
market development after the Second World War, (3) the
development of the basis of societies’ competitiveness, and (4)
the development of the education subsystem of society. They
exist in have influence in synergy, of course.

< >

Requisite holism/
realism (a dialectical
system of essential
viewpoints)

Total = real holism/
realism (a system of
all viewpoints)

Fictitious holism/
realism (inside a
single viewpoint)

Figure 1: The selected level of holism and realism of consideration
of the selected topic Between the fictitious, requisite, and total
holism and realism
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1.1 General market development reflecting the general
socio-economic development

To make the long story short, see Figure 2 (new, after: Mulej, in
Mulej et al, 2000):
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Education is

Basic
Viewpoints fl:tlon/s The necessary
pr: dv:ce;:)ln skills of most Education
Type of Market and people
consumption
Producers’ Minimal skills, Education is
own mostly acquired | limited to power
. by experience, holding people;
1. RANDOM cor;lsumpt.lon 1 growing as higher education
MARKET ZQChZicaeswna humankind provides general
of ran. dgom grows in number | knowledge
surpluses and needs / with little
requirements specialization
Education is
divided to three
Growing levels: primary
production for shop-floor
2. SELLERS’ / for poorly Specialization workers,
PRODUCERS’ considered, and narrow secondary
PREVAILING known/ thinking grow for middle
POWER = unknown, along with managers,
PRODUCERS’ customers, industrialized tertiary
MARKET who lack production (higher) for
impact over power-holding
suppliers people; narrow
specialization
growing
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services and
conditions of
life

Growing equally divided;

impact of Specialization inter-disciplinary
3.BUYERS'/ customers keeps growing, insight grows
CUSTOMERS’ requiring so does biased more in practical
PREVAILING satisfaction / application need than in
POWER = total quality of | of science, curricula of
BUYERS' products and | causing need for | any level of
MARKET services, and interdisciplinary | education; many

conditions of cooperation more humans

life are included in

higher education
Same as before,
Increasingly . but world
. Growing . .

organized wide official

/ legalized awareness documents
4. STATE / impact of f:‘;glf‘.fn « | andactions
GOVERNMENT | customers o frhumalnkli)i ds urge schools,
SUPPOR:FED demandlr}g one-sided impact governments
BUYERS total quality over e.o. nature and businesses
MARKET of products, 8 as well as

and its dramatic
consequences for
humans’ survival

humans to be
more holistic; so
does a part of
market

Figure 2: Development of market relations and its impact over
education

Conclusion from Figure 2 asks the question: is the school of
today requisitely holistic to be contemporary in terms of the
last — 4th in Figure 2 — phase of the development of so far? If
it was, most probably there would be no need for UNESCO
to exist or for European Union to issue documents about the
innovation-based society (EU, 1995; EU, 2000; EU, 2004; etc.)
or for Europe to launch the Bologna Process (Zgaga, 2004;
Jurse, Potocan, 2006; Potocan, Jurse, 2006), etc. Knowledge
and knowledge management need adaptation to the current
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and future reality urgently. But documents about the Bologna
Process, which Zgaga has collected and commented so well, do
notmention, atleastnotexplicitly, innovation, systems thinking,
and interdisciplinary co-operation as crucial contents of the
modern curriculum, although EU requires them in documents,
to which the Bologna Process is closely linked (see: Zgaga,
2004, 7, 48-49, 179-273). The document about employability
(see: Zgaga, 2004, 334-336) mentions trans-disciplinary capacity
(limited to master level only), which is coming close, perhaps,
to interdisciplinary creative co-operation capability, but not
requisitely holistically in terms of our practical experiences.

1.2 Market development after the Second World War

The process in Figure 2 was very much accelerated after
WWIL. In this period, but with limitation to the most advanced
economies, the oldest two market types showed up, mostly,
only in the period of the post-war reconstruction, and were
replaced very quickly by the most modern market type (i.e. the
phases 3 and 4 in Figure 2). See Figure 3 (E¢imovic et al, 2002):
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Market & Social Enterprise’s Ways To | Type of
Decade . . .
Requirements Meet Requirements Enterprise
Cove.ri.ng of post-war Supply anything; Supplying
1945- conditions of scarcity, supply does not yet .
rebuilding, etc. exceed demand Enterprise
Suitable price (as Internal efficiency, i.e. | Efficient
1960- .
judged by customers) cost management Enterprise
Suitable price X' Efficiency X technical Quality
1970- quality (as judged by & commercial quality .
customers) management Enterprise
Suitable price X quality Efficiency X. technical Flexibl
. & commercial exible
1980- X range (as judged by uality X flexibili .
customers) quality ty Enterprise
management
Suitable price X fo;lgﬁr;zr)c(igchmcal
i Innovative
1990- | quality Xrange X eq | quality X flexibility vany
uniqueness (as judge X innovativeness Enterprise
by customers)
management
Efficiency X technical
Suitable price X quality | & commercial
X range X uniqueness X | quality X flexibility Sustainable
2000- o . .
contribution to SD (as X innovativeness Enterprise
judged by customers) X sustainable
development

Figure 3: From a supplying to a sustainable enterprise — and a new
definition of the concrete contents of requisite holism

! X denotes interdependence. No attribute is avoidable any longer for a longer-
term success. The original table (Bolwijn, Kumpe, 1990) did not contain X, but
+. The sign + denotes that interdependencies and resulting synergies are not
considered; elements are only summed up. Experience shows summation is an
oversimplification. The original did not contain the decades of 1950 and 2000
either.
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Conclusion from Figure 3 asks the question: is the school of
today requisitely contemporary to meet the society’s and
economy’s need for humans’ capacity to behave as sustainable
enterprises and other business systems? If it was, and if it
had been so for long enough period of time so far, there
would hardly be any need for the Club of Rome outcry that
humankind is endangering itself by its mistreatment of its
natural environment, followed (and thus made official for the
entire humankind) by United Nation Rio Declaration of 1992
and many more documents urging humankind to diminish its
consumption of energy etc. (for our summary see: E¢imovi¢ et
al., 2002), including the ones published in May 2007 (e.g. Petek,
2007).

Volume 1, Issue 1

1.3 Development of the
competitiveness

Several years ago, Porter published his model of development
of the societies’ basis of competitiveness in four phases (Porter,
after Brglez, 1999), from which we have developed the model of
five phases, including values etc. in Figure 4 (Mulej, Prosenak,

basis of
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societies’

2007):

Development Economic basis of the Values - culture — ethics —
phase of given development norms typical of the given
economy phase development phase

1. Natural Natural resources and Modesty, solidarity,

fa;ctors cheap labor, hence poor collectivism, tradition

life for millennia

preferred to innovation

2. Investment
in modern
technology

Foreign investment,
mostly; poor
competitiveness in global
markets; neglecting of
natural environment and
health

Growing social differences
based on property/
inheriting, local competition,
individualism, ambition to
have more and become rich
(in tangible property)

3. Innovation
based on own

Nations/regions live on
own progress, attaining
growing competitiveness

Social differences based on
innovation, higher standard
of living, global competition,

capabilities and standard of living Z:E)Ciiigilgecii?t)eendence/
People are rich, happy .
owners, no longer Complacency, consumerism,
4. Affluence ! no more ambition to have

needing hard work for
new progress

more and hence to create

5. Requisitely
holistic
creation

and social
responsibility

Material wealth suffices;
effort for it to be renewed
and for spiritual wealth
and healthy natural and
social environment

Ethics of interdependence
and social responsibility,
hence ambition to create;
diminishing of social
differences to the ones
caused by creation, including
innovation

Figure 4: From misery via one-sided investment and innovation to
affluence and from there to (perhaps) requisitely holistic creation
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Conclusions from Figure 4 ask the question: is the school of
today requisitely contemporary to meet the society’s need
for innovation and other creation that is not one-sided, but
requisitely holistic? If it was, documents cited above would
not be necessary, and success of innovation projects would
not be under five percent (Nussbaum, 2005); nor would the
general success of the invention-innovation processes be under
two percent (Likar, Fatur, 2007), neither would problems
of humankind’s natural environment be so terrible as they
are. Criteria of efficiency would no longer be economic only,
because they can explain less than 50% of success (Grayson,
O’Dell, 1988; Levitt, Dubner, 2005) but more holistic, including
e.g. happiness (Hornung, 2006) and other aspects of well-being
(Diener, Seligman, 2004)." Life must make sense; hence owning
things alone is not enough, once one can cover one’s crucial
material needs.

For good and bad practices see e.g.: (Afuah, 1998; Basadur,
Gelade, 2006; Buijs, et al, 2007; Business Week. 2004; Chesbrough
et al, 2006; Collins, 2001; Collins, Porras, 1997; Daghfous, 2007;
Davila et al, 2006; Dyck et al, 1998; Fujs, Mulej, 1993; Gloor,
2006; Gu, Chroust, editors, 2005; Hippel, 2005; Hrast, 2007;
Hrast, Mulej, Knez-Ried]l, editors, 2006; Huston, Sakkab. 2006;
IBM, 2006; Jaruzelski et al, 2006; Kuhelj Krajnovi¢, Pibernik,
2006; Lee, Chang, 2007; Lee, Gandolfi, 2007; Lester, Piore,
2004; Leydesdorff, 2006; McGregor, 2006; Nakamori, ed. 2005;
Potocan, Mulej, 2006; Rebernik, Mulej, 1992-2007; Rebernik et al,
2003-2006; Reich, 1984; Rogers, 1995; Rosenberg, Birdzell, 1986;
Years ago I received from somebody the following statement by the philosopher
Ralph Waldo Emerson: 'How do you measure success? To laugh often and
much; to win the respect of intelligent people and the affection of children; to
appreciate beauty; to find the best in others; to leave the world a little better,
whether by a healthy child, a garden patch, a redeemed social condition, or a

job well done; to know even one other life has breathed easier because you have
lived — this is to have succeeded.
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Senge et al, 2004/2005; Stokes, Carr-Chellman, 2007; Schwartz,
2006; Tapscott et al, 2006; The Economist, 2006; 2006a; 2006b;
2006¢; Wren, Greenwood, 1998; Zenko, 1999; Zenko et al, 2004;
Zenko, Marn, 2006; Zivko, 2005; Zivko, 2006; etc.).

1.4 Development of the education subsystem of society

In addition to remarks about education in Figure 2 we could
state, that, in history, the primary education has become normal
as a tool of enabling shop-floor workers to take orders from
bosses, once the industrial and urban life started to develop.
Secondary educationstarted tobecomenormal, whenthefactory
equipment started replacing humans and needed professional
maintenance and service to work well. Higher education has
existed for eight centuries, which means, that universities have
ahistory of splendid isolation from the producing world (Kobal,
2003). Then, along with the development of manufacturing
industries and resulting specialization, universities changed
from ‘communities of studying colleagues’ to profession-based
special schools, allowing for less and less room for free thinking
(Pogacnik, 1994) and inter-disciplinary co-operation, which is
now officially recognized as a failure to be corrected (JurSe,
Potocan, 2006; Zgaga, 2004), e.g. with the Bologna Process.
Still, documents about the Bologna Process do not mention
introduction of more studying of the invention-innovation
processes and systems thinking, which would be the way
of correcting the failure of so far according to the EU Lisbon
documents about the future of Europe saying that Europe must
become the most innovative area of the world. (See: EU, 1996;
EU, 2002). This mismatch of two crucial European policies
may explain a part of reasons for the Lisbon Declaration to be
found an unrealized dream (Competition, 2004; Vilfan, 2006).
Authors of documents and politicians may have overseen that
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its point is the innovation of culture rather than technology
only, which has taken two generations or about 70 years in the
transition from the pre-industrial to the modern life (Mulej,
1994). It can perhaps happen more quickly now, once people
have already become used to the modern speed to some extent,
but the current generation is the first one ever, anyway, to face
this speed of change. Thus, the embedded experience calls this
speed un-normal. This relates less to USA, which is a product
of the most entrepreneurial Europeans who had left Europe
in search of a new life, and more to Europe, in which the less
entrepreneurial and more routine-loving people are making the
culture in terms of the circle in Figure 5. (Potocan, Mulej, 2005;
Potocan, Mulej, Kajzer, 2005; Potocan, Mulej, 2003; Potocan,
Mulej, 2006).

Individual values Culture = values shared by

(interdependent with « many, habits making them a
knowledge) rounded-off social group
! T !
Norms = prescribed Ethics = prevailing values about
values on right and wrong | <« right and wrong in a social
in a social group group

Figure 5: Interdependence of values, culture, ethics, and norms

The circle in Figure 5 matters for knowledge management
because of interdependence of knowledge and values (Mulej,
in Mulej et al, 2000, and earlier, since 1974; for an English
presentation see e.g.: Mulej, Zenko, 2004).
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1.5 Conclusions from socio-economic development
views at school of today

All four processes, which are summarized above, are having
their peaks of so far in a more or less crucial synergy, today
exactly and cause the pressures of the most competitive ones
in the global market over the others:

¢ The demand is lagging behind supply very much (except
for the most innovative authors, entrepreneurs, products
and services!).

e Therefore companies that are the most developed as
sustainable enterprises are best off among all competitors;
they may be reaching beyond innovation due to the market
pressure alone and kind of predict the phase 5 in Figure 4
to be a probable future.

e And they are so because they have innovated their
management to develop and activate creativity and
creative co-operation of their members best and most of all
competitors.

* They succeeded to attain it because they have managers
and co-workers with the most developed ethics of
interdependence leading to their will and capacity of
interdisciplinary creative co-operation, including across
hierarchical level.

e They have combined technological, managerial,
organizational, and technological innovation to innovate
their business programs in time.

* And all these attributes in synergy lead to the best level

of their requisite holism, causing the least failures in their
business and personal lives.
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Last, but not least, all these processes have their synergetic
outcome in what Florida (2005) calls ‘the rise of the creative
class’: it is no longer the working class that makes the biggest
contribution and the biggest share of employment, because
the creative class has grown from 5 to more than 30%, while
the working class has fallen from 40% to less then 25%, and
the service class makes the rest, but does not earn much either
because it only creates preconditions for the creative class
to work to the benefit of the entire society most of all. The
outcomes of the rise of the creative class are best in areas where
they have attained the highest 3T: tolerance (for difference in life
style etc.), talents (attracted by tolerance from other areas), and
technology (investment, because there are talents). Discussion
at 27th PODIM in March 2007 in Maribor added a 4th T: time
— for the laggards to catch up and innovate their cultures; this
is in line with my law of two-generation cycles (Mulej, 1994)
above.

There is one more process of crucial importance for the topic
of this discussion: universities have become mass institutions
rather than elite ones like in older times — see Figure 6 (Zgaga,
2004, 11-12):

Index of
rowth Percentage
Students & of
. Students of .
Country in in 2000/01 | number students in
1975/76 of generation,
students | 8¢ of 19-21

Germany | 1.334.000 | 2.084.000 1,56

Finland 90.000 280.000 3,11
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Greece 117.000 478.000 4,09

EU-15 5.647.000 | 12.820.000 2,27

Slovenia
1981/82 16,8%
Slovenia 44 8%
2003/04

Figure 6: Some data about numbers of students

Due to the diminishing numbers of births the numbers in
Figure 6 will become essentially smaller in the coming years,
although the percentage may remain high or even grow. This
matters because the number of schools competing for the same
potential students has grown, which requires schools, especially
the ones with lower investment in equipment, to face a severe
and growing competition (Jurse, Potocan, 2006; JurSe, Tominc,
2007). Masses of students face specialization of jobs requiring
schools to adapt their knowledge management processes to
individual demands, which require these processes to reach far
beyond the usual teaching or even reading the lectures with a
passive presence and poor creative involvement of students.

There is another new component of competition between
schools: Europe has less and less borders, and knowledge
has less and less boundaries, both in terms of contents
and accessibility, while the cultural, linguistic and similar
differences between nations and regions in Europe should
survive as important treasures (Zgaga, 2004).
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2 Impacts of the rising innovative society and
business over knowledge management in schools

The summarized processes cause the schools’ task to match
the innovative business and fit in the innovative society, as
summarized below (Mulej, 2007a; enlarged after Mulej et al,
1987) much more than most areas of the new EU member states
seem to consider:

Innovative business can be simply defined in the following ten
sentences:

1. In principle, every cost is unnecessary. In reality it is so, if
we work smarter, not harder, and produce innovations.

2. Today, every product and process becomes obsolete, sooner
or later. That's why we must know their life cycles, do
research, do development (connecting research results with
the daily needs and practices), create other inventions and
make from them innovations as a new, useful / beneficial
basis of survival, on a continuous basis.

3. Survival and therefore both good and poor work is
everybody’s business. Nobody, neither the superiors nor the
subordinates, are entitled to be irresponsible and to oppose
or to disregard innovation in their own life reality.

4. Therefore let us continuously, all the time and everywhere,
search for possible novelties! Only a small portion of them
can become inventions. Some of them will be registered
as suggestions. From some of them, by research and
development, or connect and develop concept or other
ways of ‘open innovation” (Chesbrough, 2003), sometimes
something both usable and new might be created, a
potential innovation. Customers will accept only a fragment
of them as useful / beneficial and worth paying for, hence
making a benefit to both customers and suppliers, therefore
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deserving the name of innovation. They can be diffused,
too, to support survival by business success.

5. The entire business policy and practice is innovation
oriented, not just a fragment of it.

6. Results pay, not efforts. Hence, let us work like the clever
ones, not like fools. Diligent stupid humans are dangerous:
they do it wrong all the time; so do clever bandits.

7. These six sentences no longer apply to the producing part
of the organizations only, but to all activities and all parts of
life in all organizations.

8. The effort must be broadly disseminated and permanent,
because the pressure from competitors is permanent.

9. For competitiveness the quality must be systemic, which is
impossible without continuous innovation.

10. Systemic quality includes price, quality, flexibility,
uniqueness, and care for natural environment, and all of
them as a dialectical system (see Fig. 1 and 3 above).

The innovative society differs from the (foregoing, historically)
routine-based society:
e [tappliesall achievements of development of the worldwide
civilization.
e [t accepts and applies its own and foreign inventions and
innovations rather quickly.

e [tapplies foreign knowledge to upgrade its own knowledge
in order to effectively develop and use all the technologies
of production, organization, education, etc.

* On this basis, it attains both a high international
competitiveness and quality of life.

e Its inventiveness and innovativeness, both as attributes
and activities, reach the West European level, so do their
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preconditions (at least!). innovative way in order to produce innovation and live on
it. Hence, private ownership is not enough for success, if

owners are not entrepreneurial.

e The creative co/workers, scientific and other inventors and
innovators are well appreciated because they are the most
useful co/citizens and co/workers. 7. Education and other societal subsystems, which are not

economy and business, but rather create human resources,

circumstances and preconditions for them to flourish,

and therefore also support innovation rather than routine

growing to routine-loving.

* The uncreative individuals are in trouble, especially the
ones under-using their natural and learned capabilities.

The dialectical system of attributes of an innovative society

includes, therefore:
Several crucial differences of the current situation and trends

from the ones of young times of today’s educators are arising
from the above summarized situations and trends, such as:

1. A contemporary, creativity-based, and creativity-and-
holism supporting, democracy (i.e.: bosses listen and make

synergies) both in the entire society and all organizations
from families on. e Current teachers, professors and managers, including

. A contemporary, creativity enhancing market in which,
as well as in the democracy, innovative persons and
organizations prevail and reign.

. A contemporary perception of ownership, which tells
clearly the responsibility and includes creative and
innovative ambitions rather than seeking rent (as an
income based on owning without creating) only.

. A contemporary perception of innovation, which says that
innovation is every beneficial novelty accepted as such by
customers and granting the suppliers a suitable profit /
benefit, too.

. A contemporary way of running the business, the
innovative business, which continuously strives on
innovation of any kind.

. A contemporary perception of entrepreneurship, i.e.
innovative entrepreneurship, which means that not
every owner of an enterprise is an entrepreneur, but only
the one who combines his or her business factors in an

Volume 1, Issue 1

government officials, were students in times when the
innovative business and innovative society have hardly
been a topic of research, and even less they were included
in teaching, or a prevailing practice. Today innovative
business and innovative society are a prevailing situation
and trend to which the new generations are condemned
with no choice due to the global market without isolation
behind national or other borders. The alternative is even
worse: living in terms of the first or second phase in Figure
4, rather than in phases 3, 4 or even 5 in Figure 4.

Current quantities of available knowledge and sources
of knowledge are by far too large for anybody to absorb
all of them. Thus a narrow specialization of knowledge
is unavoidable, but so is also the requisite holism of
observation, perception, decision making, and action,
requiring the requisite holism of knowledge. The latter
requires interdisciplinary creative co-operation, because an
individual trans-disciplinary knowledge with a requisite
depth is impossible.
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¢ Current knowledge grows so rapidly, that in many

professions and scientific disciplines, it is hardly possible
to leave school with knowledge that is not yet obsolete,
although is has not been obsolete while studied. Thus,
there is the a permanent dilemma what is worth studying
and what is worth teaching:

o (1) The applied knowledge to be used quickly after
graduation, which allows little time for theoretical
background and resulting adaptability to the new
trends showing up all the time,

o (2) The basic principles of the deep theoretical
knowledge, which can hardly be used soon, but
helps better in a longer term, if it provides a solid
basis for creativity and adaptability of current
students as the future professional, not the mere
facts only.

An additional dilemma includes the distribution of
subsystems of knowledge to be covered in primary,
secondary, and tertiary education, which build a pyramid,
but should notinclude too much repetition, while providing
a profession after the secondary school as well as after the
tertiary one, because a half of graduates from secondary
education do not enter the tertiary education and are in
demand in the labor market or do net feel able to finish a
tertiary education successfully, but rather as drop-outs.

A further dilemma results from the finding and experience
thatentrepreneurship as an economic attribute, meaning the
interest and capacity to live on and for innovation with an
entrepreneurial spirit, is crucial for many more individuals
today than ever before, when the innovative business and
the innovative society have not prevailed as they do today
(In Europe, 94% of all organizations employ less then ten or
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nobody, and less than one percent employs more than 250.
On average, an enterprise employ 6, and the larger ones
have units. This means that about 40% of all employed
people, including owners, must have the entrepreneurial
spirit or support entrepreneurship and hence innovation.
(For details see: Mulej, 2007b)).

In the current innovative society it has become clear that
a technological innovation is important, but far from
enough. One can even live better on a very good business
style innovation dealing with a less innovative technology,
than vice versa; experience is summarized in the literature
cited above.

It has also become clear, that eight decades ago Alan
Mogensen had been right, when he required managers to
view their co-workers as creative persons who offer much
more, when managers do to not order them as persons
deemed unable to think and create; managers should rather
collaborate with them as a team of specialists different from
each other and therefore complementary. (Mogensen, 1981;
Mogensen, Rausa, 1989).

Thus, for employability of students (of all 3 levels and
all types of schools) a narrow profession is crucial and
not requisitely holistic, neither is a superficial general
knowledge so, nor a profession with no entrepreneurial
spirit and capability of creative co-operation with other
because they are different, not despite of their being
different.

The market to be served by school has no longer only the
component of the government that used to establish and
finance it in the name of the society at large, but there
are many more and quite diverse market components
including:
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o Potential students from schools of one level below
in the same or other countries;

o Students who have enrolled, but have the right to
switch to other programs, schools or universities in
the same or other countries;

o Employers with who students will try to get
jobs after graduation, and may express their
requirement — both conservative and innovative —
now addressing the future, both in the same and
other countries;

o The general society, no longer represented
by government bodies only, but also by non-
government organizations, both in the same and
other countries.

e All these market components may express short-term

or long-term interest and other values — cultures — ethics
— norms (Figure 5) and related given and required
knowledge.

Knowledge of all of them may consist of mastering
routine and of invention-innovation processes. Thus, their
knowledge management processes in the form of teaching,
education, practicing, workshops, discussion, application,
virtual and real action, using books, internet and other
sources of data, messages, and information, may include
both vertical and lateral thinking and their combinations.
(See: De Bono, 2003; De Bono, 2005; De Bono, 2006).

Knowledge of students as future professionals may have to
include all types of inventions’” and innovations” contents
(concerning business program composition, technology,
organization, management, business methods, creativity
and co-operation methods) with all types of consequences
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(incremental, semi radical, radical in either making or
marketing or both of them), and with all types of duties
(inside the job duty, outside it, partly outside it) and
outcomes (new processes, new architectures/compositions
of given or new or partly new components of products and/
or processes), individually tailored to various degrees, etc.

e Etc.

All these and similar requirements of participants of the

innovative business and innovative society put quite many

new requirements on the teachers’ capacities and values

considering:

1. Contents to be included such as basics, facts, instructions for
sources to be detected in libraries, journals, books, public
press and other public sources, internet sources, etc.

2. Methods of transmission and of acquiring both knowledge
and values related to the innovative rather than routine-
loving business and society.

3. Ways of rather equal-footed co-operation of teachers in
their work with students.

4. Ways of co-operation of teachers who work at the same
time with same students, but on different topics, between
which links can be established, but are not, if there is a
poor co-operation and mutual information of teachers,
and hence the potential synergies are missed, quite
probably.

In the catching-up countries and areas, such as the ones of
central and eastern Europe who have not belonged to Europe-
15, but do belong to Europe-27, the above findings receive some
additional weights such as:

e Catching-up requires additional speed, or it does not
happen.
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¢ Catching-up requires de-memorizing of quite some long-
established habits, values, and insights, which have been
rendered obsolete in the course of changes in the recent
past.

e Catching-up, anyway, requires keeping one’s identity.

e With all troubles, which accompany catching-up, or would
show up anyway and tend to be ascribes to changes rather
than to obstruction to changes, including innovative ones,
one should not forget that the European Union has been and
still is created as a peace project: this is the longest period of
peace in Europe ever, and the first period in which public
pools show that peace in Europe is taken for granted.

And lastbutnot least, the resulting summarizing question reads:
in which time frame and with how many students per teacher
can dilemmas from this list be solved? There has, obviously,
never in history of education been a shortening of time available
for education. It is resulting now from the Bologna Process.
Great Britain is said to provide the model (Zgaga, 2004), but
what about her model of the student per professor ratio, etc.?

3 Some conclusions

Knowledge management in schools reaches beyond the
traditional teaching as conveying of the established knowledge
by lecturing, what ever technology is applied such as overhead
projectors, power point, blackboard or paper work. It reaches
also beyond workshop and discussion style, if the later is
limited to the established knowledge with no or little new
creativity of students. It reaches even beyond changing the
role of students from passive addressees to active and creative
participants of the education and learning processes, because it
includes development of the students’ and teachers” absorption
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capacity for the permanent influx of the new knowledge and
their adaptation to the circumstances of the innovative business
and innovative society. It tends to be much more complex than
ever before and to demand teachers to de-memorize times of
their splendid isolation in the academic life, which used to exist
in times when science was worked on in monasteries (only).
Schools are in market, actually in markets of several types that
expressseveral types of pressures, to which schools mustrespond
creatively and with requisite holism, or perish. The Bologna
Process seems to be an underused opportunity for innovation
of higher education in Europe, because it tackles comparability
much more than modernization matching the current socio-
economic development of Europe as an innovative society,
which Europe has decided to be, but with a poor success so far.
Educators that have experiences education of yesterday which
is history due to the current speed of changing must educate
students of today to be professionals of tomorrow, which tends
to be very different from the one of today and even more from
the one of yesterday.

13



Journal on Efficiency and Responsibility in Education and Science
ISSN: 1803-1617

References:

Afuah, A.(1998) Innovation Management Strategies, Implementation,
and Profits. New York. Oxford University Press.

Basadur, M., Gelade, G. A. (2006) The Role of Knowledge
Management in the Innovation Process. Creativity and Innovation
Management, 15, 1, pp. 45-62.

Bolwijn, P. T., Kumpe, T. (1990) Manufacturing in 1990’s -
Productivity, Flexibility and Innovation. Long Range Planning,
Vol. 23, No. 4.

Brglez, J. (1999) Razvojni potencial majhnih gospodarstev v razmerah
evropskega integracijskega procesa. Maribor. Univerza v Mariboru,
Ekonomsko-poslovna fakulteta.

Buijs, J., v. d. Meer, H., Fisscher, O. (2007) Editorial. Creativity
and Innovation Management, 16, 1, 1-2.

Business Week (2004) 75" Anniversary Issue. The Innovative
Economy. Business Week, European Edition / October 11.

Chesbrough, H. W. (2003) Open Innovation. The New Imperative
for Creating and Profiting from Technology. Boston, Ma. Harvard
Business School Press.

Chesbrough, H., Vanhaverbeke, W., West, J. (2006) Open
Innovation: Researching a New Paradigm. Oxford, New York:
Oxford University Press Inc.

Collins, J. (2001) Why Some Companies Make the Leap ... and others
don’t. Good to Great. Random House Business Books. Sidney,
etc.

Collins, J., Porras, J. (1994) Built to Last. Successful Habits of
Visionary Comnpanies. HarperBusiness. New York.

Volume 1, Issue 1

FRIES
=T -

,utl[“al

Competition (2004, author not signed) Lisbon strategy.
Competition needed for more innovation. Innovation &
Technology Transfer, 4/04, July 2004, pp. 3-4).

Daghfous, A. (2007) Absorptive capacity and innovative
enterprise systems: a two-level framework. International Journal
of Innovation and Learning, 4, 1, 60-73.

Davila, T., Epstein, M. J., Shelton, R. (2006) Making Innovation
Work: How to Manage It, Measure It, and Profit from It. Upper
Saddle River, N. J.: Wharton School Publishing.

De Bono, E. (2003) Creative Thinking. Talk to the 3rd New
Moment Ideas Campus. In Piran, August 2003. New Moment
Ideas Company. Ljubljana (Taped by N. Mulej and her team).

De Bono, E. (2005) Sest klobukov razmisljanja. Ljubljana: New
Moment (In: New Moment, 28, entire journal).

De Bono, E. (2006) Lateralno razmisljanje (Lateral Thinking.
Slovenian edition). New Moment, 30 (entire journal).

Diener, E. and Seligman M. E. P. (2004) Beyond Money. Toward
an Economy of Well-Being. Psychological Science in the Public
Interest. 5, No 1: 1-31.

Dyck, R., Mulej, M. and co-authors (1998) Self-Transformation of
the Forgotten Four-Fifth. Dubuque, Iowa. Kendall/Hunt.

E¢imovié, T., Mulej, M., Mayur, M., with coauthors (2002)
System Thinking and Climate Change System. Korte. SEM Institute
for Climate Change. www.institut-climatechange.si.

Edwards, J. S. (2005) Knowledge Management Systems and
Business Processes. ISKSS — International Journal of Knowledge
and Systems Sciences, 2, 1, March, pp. 9-18.

14



Journal on Efficiency and Responsibility in Education and Science
ISSN: 1803-1617

EU (1995) Green Paper on Innovation. European Commissions,
European Union. www.

EU (1996) Living in an Information Age. People First. European
Commissions, European Union. www.

EU (2000) Communication from the Commission to the Council and
the European Parliament. Innovation in a knowledge-driven economy.

Commission of the European Communities, Brussels, xxx,
COM(2000) 567 final, www.

EU (2002) Innovation tomorrow. Innovation policy and the regulatory
framework: Making innovation an integral part of the broader
structural agenda. Innovation papers No 28. Louis Legrand &
Associés, PREST (University of Manchester); ANRT - France.
Luxembourg: Directorate-General for Enterprise.

EU (2004) Innovation Management and the Knowledge-Driven
Economy. Brussels. Commission of the European Communities.

Florida, R. (2005) Vzpon ustvarjalnega razreda. (The Rise of the
Creative Class. Slovenian edition). Velenje. IPAK.

Fujs, E., Mulej, M. (1993) 21 new attested products after five
years of restructuring: Primat Maribor. Public Enterprise, 14,
March/June, s. 142-147.

Gloor, P. A. (2006) Swarm Creativity. Competitive Advantage
through Collaborative Innovation Networks. Oxford, New York:
Oxford University Press Inc.

Grayson, W.]., O’Dell, C. (1988) American Business. A Two Minute
Warning. New York: Free Press.

Gu, J., Chroust, G., eds. (2005) IFSR 2005: The New Roles of
Systems Sciences For a Knowledge-based Society. Proceedings of the

Volume 1, Issue 1

FRIES
=T -

,utl[“al

First World Congress of the International Federation for Systems
Research, held in Kobe, Japan, Nov. 14-17, 2005. JAIST Press.

Gu, J., Nakamori, Y., Wang, Zh., Tang, X. (2006) Proceedings of
KS572006 Knowledge and Systems Sciences: Towards Knowledge
Synthesis and Creation. Hong Kong, London, Tokyo, Global Link
Publisher, 85-206.

Hippel, E. v. (2005) Democratizing Innovation. Cambridge (Mass.)
The MIT Press.

Hornung, B. R. (2006) Happiness and the pursuit of happiness.
A sociocybernetic approach. Kybernetes, 35, 3/4: 323-346.

Houska, M., Berankova, M. (2006) Specific Type of Knowledge
Map: Mathematical Model. International Journal of Knowledge and
Systems Sciences. 3, 2, 22-25.

Hrast, A. (2007) Druzbena odgovornost je v trendu. Glas
gospodarstva, Januar.

Hrast, A., Mulej, M., Knez-Ried], J., editors (2006) Druzbena
odgovornost in izzivi ¢asa 2006. Zbornik prispevkov. IRDO, Maribor.
On CD (Abstracts in a book, bilingual).

Huston, L. and N. Sakkab (2006) Connect and Develop. Inside
Procter & Gamble’s New Model for Innovation. Harvard Business
Review, March: 1-9.

IBM (2006) The Global Innovation Outlook. Armonk, NY: IBM.

Jaruzelski, B., Dehoff, K., Bordia, R. (2006) Smart Spenders: The
Global Innovation 1000. Online Available: http://www.strategy-
business.com/press/article/06405?pg=0.

Jurse, M., Potocan, V. (2006) Key implications of the Bologna
process for Slovenian Business Schools in the context of
globalizing market for business education. In: An enterprise

15



Journal on Efficiency and Responsibility in Education and Science
ISSN: 1803-1617

odyssey: integration or disintegration. Zagreb: University of
Zagreb, Faculty of Economics and Business, 204-225.

Jurse, M., Tominc. P. (2007) Linking professional competences
with curriculum development in business and management
education. Conference paper (separat). Book of abstracts.
International Conference on Health Care Systems Organization and
Management in Modern Environment — HCOM Maribor, March
10-12.

Kuhelj Krajnovi¢, E., Pibernik, P. (2006) Razvoj inovativne
organizacijske kulture 2z uporabo medijev internega
komuniciranja. Cimos, 352-361.

Lee, M.-Ch., Chang, T. (2007) Linking knowledge management
and innovation management in e-business. International Journal
of Innovation and Learning, 4, 2, 145-159.

Lee, T-Sh., Gandolfi, F. (2007) A tertiary school organisation
on the road to become a Learning Organisation. International
Journal of Innovation and Learning, 4, 3, 290-307.

Lester, R. K., M.]. Piore. (2004) Innovation — The missing Dimension.
Cambridge, Ma, etc.: Harvard University Press.

Leydesdorff, L. (2006) The Knowledge-based Economy: Modeled,
Measured, Simulated. Boca Raton, Fla.: Universal Publishers.

Kobal, E. (2003) Strast po znanju in spoznavanju. Pogovori z velikimi
slovenskimi znanstvenicami in znanstveniki. Ljubljana. Ustanova
Slovenska znanstvena fundacija.

Levitt, S. D. and Dubner S. J. (2005; Slovenian edition: 2006)
Odstekomanija (Freakonomics). Ljubljana. Vale Novak.

Likar, B., Fatur, P. (2007) Sistemski pristop v uvajanju strategije
inovativnosti - primer lesne industrije = The systemic approach

Volume 1, Issue 1

FRIES
=T -

,utl[“al

to innovation strategy implementation - the case of wood
industry, LES wood, 59, 1-2.

McGregor, ]J. (2006) The World’s Most Innovative Companies.
Business Week. April 24: 63-76.

Mogensen, A. ed. (1981 and earlier for decades) Work
Simplification. Executive Conference Material. Lake Placid, NY,
Work Simplification Inc.

Mogensen, A., and Rausa, R. (1989) Mogy. An Autobiography.
Father of Work Simplification. Idea Associates. Chesapeake, VA.

Mulej, M. (1994a) Three Years of Support for a Theory: two-
generation cycles in the transition from a preindustrial to a
modern society. Cybernetics and Systems, 25, pp. 861-877.

Mulej, M., guest editor (2006) Systems, cybernetics and
innovation. Kybernetes, 35, 7/8, 939-1284.

Mulej, M. (2006) Requisitely Holistic Management of the
Invention-Innovation Process as a Specific Case of Knowledge
Management. In: Gu et al,, eds. (2006), referenced here, 245-
256.

Mulej, M. (2007) Systems theory — a worldview and/or a
methodology aimed at requisite holism/realism of humans’
thinking, decisions and action. Systems Research and Behavioral
Science, 24, forthcoming.

Mulej, M. (2007a) The invention-innovation process and
knowledge management. International Journal of Knowledge and
Systems Sciences. 3, forthcoming.

Mulej, M. (2007b) Inoviranje navad drZave in manjsih podjetij
z invencijami iz raziskovalnih organizacij. Koper. Univerza na
Primorskem, Fakulteta za management.

16



Journal on Efficiency and Responsibility in Education and Science
ISSN: 1803-1617

Mulej, M., Devetak, G., Drozg, F., Fers, M., Hudnik, M., Kajzer,
S, Kavdid, B, Kejzar, 1., Kralj, J., Milfelner, R., MozZina, S., Paluc,
C., Pirc, V., Pretnar, B., Repovz, L., Rus, V., Sencar, P., Tratnik, G.
1987. Inovativno poslovanje. Ljubljana: Gospodarski vestnik.

Mulej, M., Kajzer, S. (1998) Ethics of Interdependence and the
Law of Requisite Holism. V: Rebernik, M., Mulej, M., eds.:
STIQE’98. Proceedings of the 4th International Conference on
Linking Systems Thinking, Innovation, Quality, Entrepreneurship
and Environment. Maribor. University of Maribor, Faculty of
Economics and Business, Institute for Entrepreneurship and
Small Business Management, and Slovenian Society for Systems
Research.

Mulej, M., Espejo, R., Jackson, M., Kajzer, S., Mingers, J., Mlakar,
P., Mulej, N., Potocan, V., Rebernik, M., Rosicky, A., Schiemenz,
B., Umpleby, S., Ursi¢, D., and Vallee, R., (2000) Dialekticna in
druge mehkosistemske teorije ( podlaga za uspesen management).
Maribor. University of Maribor, Faculty of Economics and
Business.

Mulej, M., Potocan, V., Kajzer, S, (2005) Common Sense Of
The Uncommon Sense Called Systems Thinking And Systems
Theory. In: Gu, J., Chroust, G., eds, referenced here.

Mulej, M., Rebernik, M., Knez-Riedl, J., Zenko, Z., Ursic, D.,
Potocan, V., Rosi, B., Kroslin, T. (2005) From Knowledge to
Innovation Society. In: Gu, Chroust, eds., referenced here, and
in: Nakamori, ed (2005), referenced here, pp. 467-474.

Mulej, M., Kajzer, S., Potocan, V., Rosi, B., Knez-Ried]l, J. (2006)
Interdependence of systems theories — potential innovation
supporting innovation. Kybernetes, 35, 7/8, 942-954.

Mulej M., Prosenak, D. (2007) Druzba in gospodarstvo z
etiko druzbene odgovornosti - mozna peta faza druzbeno-

Volume 1, Issue 1

FRIEC
L e

,Qulllal

gospodarskega razvoja? In: Hrast, A., Mulej, M., Knez-Ried], J.,
editors: Druzbena odgovornost 2007. Proceedings of the 2" IRDO
Conference on Social responsibility. Maribor, IRDO Institut za
razvoj druzbene odgovornosti, June (forthcoming).

Mulej, M., Zenko, Z. (2004) Introduction to Systems Thinking with
Application to Invention and Innovation Management. Maribor,
Management Forum.

Nakamori, Y., ed. (2005) The Second International Symposium
on Knowledge Management for Strategic Creation of Technology;
Proceedings. JAIST Press (N.B.: The editors' name does not
appear in the book. Nakamori wrote the preface, which made
us name him in this role here.).

Nussbaum, B. (2005) Special Report. Get Creative! How to Build
Innovative Companies. And: A Creative Corporation Toolbox.
Business Week, 8/15 August: 51-68.

Pavlin, S. (2005) Upravljanje znanja kot posebno raziskovalno
podrodje. (Knowledge Management as a Special Research Area.
In Slovenian). Organizacija, 38, 7, 361-367.

Petek, G. (2007) Resiti zemljo pred globalnim segrevanjem.
Vecer, 05 May, p. 5 (This is a journalist’s report in the UNO
Inrternational Conference on Climate Change, held in Bangkok
these days.).

Pogacnik, J. (1994) Ponoreli kompasi. Maribor. Zalozba Obzorja.

Potocan, V., Jurse, M. (2006) How to create a requisitely holistic
business strategy. In: Mulej, M., Rebernik, M., Kroslin, T,
editors: STIQE 2006 : Proceedings of the 8" International Conference
on linking Systems Thinking, Innovation, Quality, Entrepreneurship,
and Environment. Maribor, University of Maribor, Faculty of

17



Journal on Efficiency and Responsibility in Education and Science
ISSN: 1803-1617

Economics and Business, Institute for Entrepreneurship and
Small Business Management, 173-179.

Potocan, V. and Mulej, M. (2005). Ethics of Sustainable
Development in Corporate Governance. Global Business &
Economics Anthology 2005, 323-334.

Potocan, V., Mulej, K., and Kajzer, S. (2005). Business Cybernetics.
Kybernetes, 34(9/10), 1496-1516.

Potoc¢an, V., Mulej, M., (2003) On Requisitely Holistic
Understanding of Sustainable Development from Business
Viewpoints. Systemic Practice and Action Research, Vol. 16, No 6,
pp- 421-436.

Potocan, V., Mulej, M. (2006) Social responsibility of a sustainable
enterprise In: Rozman, R., Kova¢, J., (eds) 2006: Druzbena
odgovornost in etika v organizacijah. Proceedings of the 7" scientific
conference on organisation. (In Slovenian). Univerza v Mariboru,
Fakulteta za organizacijske vede, Kranj, Zveza organizatorjev
Slovenije, Kranj; Univerza v Ljubljani, Ekonomska fakulteta,
Ljubljana; 41-44.

Potocan, V., Mulej, M. (2006) Ethics of a sustainable enterprise
and the need for it. Systemic Practice and Action Research, 19.

Rebernik, M., M. Mulej, co-chairs and editors (1992-2006)
STIQE. Maribor. University of Maribor, Faculty of Economics
and Business, Institute for Entrepreneurship and Small Business
Management, and Slovenian Society for Systems Research.
Biannual Conference.

Rebernik, M., Mulej, M., Rus., M., Kroslin, T., eds.: PODIM 24-
27 (2003-2007) The 24" - 27" PODIM conferences; Proceedings.
Maribor: University of Maribor, Faculty of Economics and

Volume 1, Issue 1

FRIES
=T -

,utl[“al

Business, Institute of Entrepreneurship and Small Business
Management.

Reich, R. (1984) The Next American Frontier. New York: Penguin
Books.

Rogers, E. M. (1995) Diffusion of Innovation. Fourth Edition. New
York: The Free Press.

Rosenberg, N., Birdzell, L. E. (1986) The Past. How the West Grew
Rich. New York: Basic Books.

Senge, P., C. O. Scharmer, ]. Jaworski, B. S. Flowers (2004/2005)
Presence. An  Exploration of Profound Changes in People,
Organizations, and Society. New York etc.: Currency Doubleday.

Stokes, H. and A. Carr-Chellman (2007) Seed of Engagement:
Design Conversations for Educational Change. Systems research
and Behavioral Science, 24, 1, 91-102.

Schwartz, D. ]J. (2006) The Magic of Thinking Big. Set your goals
high ... then exceed them. London etc.: Pocket Books. An imprint
of Simon & Schuster, UK Ltd.

Tapscott, D., Williams, D. A. (2006) Wikinomics: How Mass
Collaboration Changes Everything. New York: Penguin Books.

The Economist (2006) The new organisation. A survey of the
company. The Economist, January 21° 1-20.

The Economist (2006a) Technology Quarterly [with several
contributions on technological innovation]. The Economist, June
10™: 1-36.

The Economist (2006b) Technology Quarterly [with several
contributions on technological innovation]. The Economist,
September 23 1-36.

18



Journal on Efficiency and Responsibility in Education and Science
ISSN: 1803-1617

The Economist (2006c) Technology Quarterly [with several
contributions on technological innovation]. The Economist,
December 2": 1-36.

Vilfan, J. (2006) Konec blefa glede Lizbonske strategije. Podjetnik,
avgust, 14-17.

Wren, D. A. & Greenwood. R. G. (1998) Management Innovators.
The People and ideas that have shaped modern business. New York:
Oxford University Press.

Zgaga, P. (2004) Bolonjski process. Oblikovanje skupnega evropskega
visokoSolskega  prostora. Ljubljana.- Univerza v Ljubljani,
Pedagoska fakulteta, Center za Studij edukacijskih strategij.

Zenko, Z. (1999) Comparative Analysis of Management Models
of Japan, USA, and Europe. Maribor. University of Maribor,
Faculty of Economics and Business.

Zenko, Z., Marn, J. (2006) Systemic Approach to Innovation —
standards vs. software. Kybernetes, 35, 7/8, 1100-1108.

Zenko, Z., Mulej, M., Marn, J. (2004) Innovation before entry
into the EU; the case of Slovenia. Postcommunist Economies, 16,
2, June, pp. 169-189.

Zivko, T. (2005) Ekonomska konvergenca driav Evropske unije
z vidika ekonomskokulturnih orientacij. Maribor. Univerza v
Mariboru, Ekonomsko-poslovna fakulteta.

Zivko, T. (2006) The economic-cultural context of the EU
economies. Kybernetes, 35, 7/8, pp. 1024-1036.

Volume 1, Issue 1

FRIES

19



Journal on Efficiency and Responsibility in Education and Science ':R I Es

ISSN:: 1803-1617  lonns
Journal

K-MAPS OF HR SELECTION PROCEDURES AND THEIR POTENTIAL
USE IN THE IDENTIFICATION OF TALENTED STUDENTS

Kolman, L.

Abstract Czech University of Life Sciences

In this paper the K-maps are understood as a graphical rendering kolman@pef.czu.cz

of a procedural knowledge. The procedural knowledge in question
concerns a possible use of selection procedures commonly used in
personnel selection in the context of human resources management.
Actually, theidentification of talented students mightbe animportant
task in educational setting. If this task could be successfully carried
out by use of a procedure developed in another field, the efforts
necessary for implementing it might be alleviated to a considerable
degree. On the other hand, this paper is about potential uses of
K-maps in the first place.
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1 Introduction

In this paper the K-maps are understood as a graphical
rendering of a procedural knowledge. The procedural
knowledge in question concerns a possible use of selection
procedures commonly used in personnel selection in the context
of human resources management. Actually, the identification
of talented students might be an important task in educational
setting. If this task could be successfully carried out by use of a
procedure developed in another field, the efforts necessary for
implementing it might be alleviated to a considerable degree.
On the other hand, this paper is about potential uses of K-maps
in the first place. In the following text four K-maps are discussed
in the successive order, as follows:

¢ the first K-map deals with a selection procedure based
on knowledge of statistical associations of specific
characteristics of a person (predictors) and performance
of the same person (criterion) in specific task or tasks’
combination, as e.g. in a paid job,

* the second K-map provides an illustration of selection
procedure out-sourcing, when the selection of personnel is
carried out by some external agency, like e.g. an executive
search firm,

e the third K-map considers a different approach to finding
a right person for a job or task, which is based rather on
development and learning, as on selection,

e the fourth K-map differs from the three preceding it as it
attempts to establish a decision procedure for finding out
the best procedure to apply in a case of the identification of
a talented student.
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2 K-maps description

The K-maps introduced in the paper might be thought to be
rather simple. However, they contain all the relevant information
concerning the procedures in question.

K-map 1 — a selection procedure:

The method of development of a selection procedure is described
in sufficient detail in Kolman (2004, p. 57ff) and Arnold (2005, p.
154ff). It starts with job analysis, by which it is determined what
prerequisites the person will have to posses to be able to perform
well on the job. The results of a job analysis will lead to a set of
assumptions about possible characteristics of a person, which
might be considered to predict the person’s future performance
on the job in question. These assumptions should be validated
by means of validation study, in which the statistical association
of predictors and a criterion is measured and tested. Predictors
are measures of person’s knowledge, skills, attitudes, motivation
and other characteristics. A criterion is a measure of person’s
performance on the job. If at least some of the assumptions are
proved to be valid, a selection procedure could be established.
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Need analysis Action to be undertaken

Job analysis Job contends and process
Predictors Assumptions on job
determined prerequisites

Criterion .

determined Measurable job output
Validation study Results of assumptions

testing
Selection method

. . Selection method
implementation

K-map 2 — selection outsourcing:

The executive search firms and the like make their living by
selecting personnel. Because of it some people believe that
these agencies have got hold of some special knowledge, which
enables them to be very good and precise in their predictions
of future behavior of people. However, the only way how to
make valid predictions of future behavior of people is the one
described in K-map 1. Of course, an experienced advisor could
always offer some educated guesses, but the value of these is
questionable, at the best. Some information concerning this
approach could be found in Yate (1990, pp. 56).
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1.} Need analysis Reasons to act

2.1 Outsourcing Contract with an
agency

3.] Accepting results Agency output

4.0 Implementation Business experience

K-map 3 — development:

In some cases it seems to be more appropriate to help to an
employee to develop the skills and knowledge through time
as just selecting her/him from a pool of possible candidates.
This procedure is suitable in cases when the person is already
employed by the company and her/his record of job results
shows some promise of her/his future growth. This approach is
suited when preparing a person to undertake a managerial or a
professional position at the company and in some cases it was
formalized in a specific method. One of these methods is called
mentoring (see, e. g., Kolman, 2005, p. 19). The term “mentor”
was derived from Homer’s Iliad, where Mentor was the name
of an older and wise friend of Odysseus. Odysseus consulted
his intended acts with Mentor and took his advice seriously.
In mentoring an older and higher standing manager acts in a
similar way and the younger, lower standing, person develops
by following the friendly advice of her/his boss.
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The continuing process of mentoring is illustrated in Figure
4. In this diagram it could easily be seen that knowledge is
exchanged, used, tested and that it results in producing some
new knowledge. It would be more appropriate, of course, if the
process is understood as a spiral, not as a circle. So, Figure 4
might be understood as just one turn of a spiral, which moves
further on with every turn to achieve some specific goal in the
end. Even so, Figure 4 is only a partial picture of the mentoring
process. Mentoring is a continuing process of knowledge
transfer, of teaching and learning involving two people. These
two people are bound by a rather specific relationship, which
is based on mutual trust, mutual interest in teaching/learning
and goodwill on both sides. These wider aspects of mentoring
process might be rendered by means of the following diagram
(Fig. 3):

Trust, interest and goodwill — step-wise teaching/learning —
implementing and testing knowledge — personal development
and growth — development and establishment of new
knowledge.

Figure 3: A wider view of the mentoring process
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Feedback and
learning

Friendly advice

Following the
advice

Figure 4: The continuing process of mentoring (one turn of a spiral
of development)
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K-map 4 — decision procedure

Deciding which
procedure will fit the
task

Compare the results
and decide

( Knowledge on N Knowledge on ( Knowledge on N ( Knowledge on h
selection procedures selection outsourcing learning and educational setting
development conditions
o J o RN RN J

(" Todetermine ) ( Todetermine | ( Todetermine )\ (  To determine
conditions under conditions under conditions under conditions, which
which the procedure which the procedure which the procedure should be met in
could be applied could be applied could be applied educational setting
o RN RN RN J

Figure 5: Basic structure of the decision procedure

So far, we have dealt in this paper with three different ways of
how to find a right person for a specific job. The approaches
described differ widely in a number of aspects. Our task at
this point in our discussion of the subject in question is to find
out on prerequisites of every one of these three approaches
and to compare their potentials as candidates for the task of
the talented students’ identification. To do this we will have to
gather specific knowledge on these three procedures and to use
it to determine if and to what degree these three procedures
might be used and applied in educational setting. To be able
to decide what procedure could be used to talented students’
identification we would have to make out about conditions
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and requirements of this task, as well. The knowledge gathered
would enable to determine the utility and/or possible uses of
the procedures discussed. The Figure 5 serves to illustrate the
process.

Another way the procedure in the Figure 5 might be rendered is
introduced in the Figure 6. In this figure we will use once more
the step-by-step pattern of the first two figures.

4 Gathering knowledge on Where and how to find
selection procedure the desired knowledge
2.
! Gathering knowledge on Where and how to find
selection outsourcing the desired knowledge
3.1
Gathering knowledge on Where and how to find
development and learning the desired knowledge
4. Gathering knowledge Where and how to find
on educational setting .
o the desired knowledge
5 conditions
a Evaluating knowledge on Aims and objectives;
selection procedure criteria for evaluation
6. Evaluating knowledge on Aims and objectives;
selection outsourcing criteria for evaluation
7 Evaluating knowledge on Aims and objectives;
development and learning criteria for evaluation
8.1 Evaluating knowledge on Aims and objectives;
educational setting criteria for evaluation
9.0 Deciding and implementing How to reach a decision;

how to implement it
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3 Discussion and conclusions

In this section of the paper we will go subsequently through the
step 5. to 9. of the Figure 6. It will be assumed that gathering
the requisite knowledge is rather straightforward and does not
need to be discussed in any length. As our task in this paper
was rather to demonstrate the utility of K-mapping, as to reach
any kind of final decision on talented students’” identification
we will limit the discussion to naming the known advantages
and constraints of the first three procedures and based on it we
will try to reach the conclusion based on the knowledge of the
educational setting conditions.

K-map 1 — a selection procedure:

The selection procedure illustrated by K-map 1 represents the
only scientifically based procedure of personnel selection. It is
used world-wide and its usability and utility was repeatedly
confirmed. However, there are costs and limitations to it. In
the first place, the procedure costs time and money to develop.
Because of it, it is advisable to use it only in cases where the costs
of development could be covered, which means cases where
hugenumbers of people will be selected. The selection procedure
is not universal — it should be developed anew for every specific
job. Further limitations of the procedure utility are connected
to selection ratio and to probability of the event occurrence. The first
term is a ratio of selected persons to the number of candidates
— in cases where number of candidates is roughly equal or less
as the number of positions to be filled selection would not make
sense. The second term concerns the probability with which the
task could be successfully performed by an average person — if
the job could be upheld by almost everybody; in such a case a
selection would hardly make any sense, as well.
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K-map 2 — selection outsourcing

As was mentioned earlier, the executive search firms and the
like make their living by selecting personnel. Because of it some
people believe that these agencies have got hold of some special
knowledge, which enables them to be very good and precise
in their predictions of future behavior of people. However,
such a belief is not grounded in proved facts. The only way
how to make valid predictions of future behavior of people is
the one described in the previous case. Personnel agencies and
executive search firms sometimes develop selection procedures
of the type rendered by K-map 1. But, as they are business
companies, they do that only in cases where they feel sure the
costs of method development will be covered in not to far future.
In all the other cases these companies deal in educated guesses
of questionable value. There sure are alternative ways how to
predict future behavior of people, similarly as there alternative
ways of weather forecast. In both the cases the alternatives are
unscientific and of no practical value.

Personnel agencies and firms are very strong in one other aspect
of their functioning. This aspect is marketing. Quite often, it
seems, they can sell their produce without its value and quality
having been questioned.

K-map 3 - development

The developmental approach, as exemplified earlier in this text,
resembles cultivation or tuition. It expects there are interest,
motivation and good-will on both sides. This procedure is
grounded in mutual trust and it continues for some time,
developing new knowledge and expertise in the successive loops
of advice, following the advice and feedback and evaluation.
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K-map 4: decision procedure

By means of the K-map 4 we are now about to reach decision
concerning the respective utilities of the three procedures
preceding it in an educational setting. Selection might be
considered as possible candidate, however, it is costly and
limited by other constrains. Actually, it was tried several times
(e.g. for identification of children talented for mathematics in
the 1950%), but with questionable results. Outsourcing seems to
be a fancy idea. In the best case the agency hired to accomplish
the task would have to go through all the troubles of developing
a selection procedure, as described above. Besides, the whole
thing might be put in jeopardy by the business self-interest of
the agency. The third procedure, development, seem best suited
to educational purposes. Its structure resembles rather closely
the educational process. Moreover it should be noted, that talent
without motivation hardly could be found useful. As the K-map
3 takes motivational issues in the account it appears well suited
to identifying talented students and developing their talents at
the same time.
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CONTAINERS OF KNOWLEDGE AS A BASIS FOR KNOWLEDGE MAPS
-

Domeova, L.

Abstract Czech University of Life Sciences Prague

The heart of most knowledge management (KM) strategies was and domeova@pef.czu.cz

oftenisin technologies as data warehousing, dokument management,
etc. The so called ,,second generation of KM* is based on a knowledge
life cycle with both demand and supply side. Many discussions
of KM are on theoretical and conceptual level and that s why many
practicioners do not consider the KM as a significant contribution
to competitive advantage. I tis necessary to make the knowledge
more concrete, readable and user friendly. For knowledge collection
and codification we use knowledge maps — schemas or models
of how we undestand the problems and how we take actions.
The knowledge maps can be expressed in texts, charts, pictures, etc.
The character of knowledge mapisclosely connected withappropriate
containers of knowledge. The containers perspektive is important
in the implementation strategy of organizational learning.
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1 Introduction

The maintenance of sustainable development faces today
not only the challenges of the technical barriers as well as
problem with nature and environment protection but there
are also crucial problems connected with the necessity of
nonviolent coexistence of different nations, cultures, religions.
All enterprises are facing a strong global competition and the
innovation process employed by the firm must be sustainable.
The innovation process both in product sense and in process
sense is based on using and creating knowledge. The knowledge
management (KM) is a systematic approach to knowledge and
experience from elsewhere.

Inmany cases the KM was not as successful as it was declared and
that’s why many practicioners are rather suspicious. The main
reason is by our opinior in over estimation of the supply side
of the KM. The supplies of knowledge in the first generation of
KM are managers and teacher who are presumed to possess the
wisdom needed to determine who should have what knowledge,
and when. The assumption is that the knowledge already exists
(McElroy 2003).

According to this assumptions the KM workers try first of all
to find, collect, organize and transfer the knowledge. The users
(i.e. the demand side in the concept of second generation of
KM) often are not ready or willing to take the active role in
knowledge sharing and transfer.They think that they do not
need the offered knowledge and that this way of learning
activity is a vaste of time and money.

In idea of possibility of organizational knowledge creations has
led to formulation of principles of the second generation of the
KM.

One of key ideas of the second generation of KM are the
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containers of knowledge which are important for knowledge
mapping. The knowledge maps as shared menthal model are
of miscellaneous forms and contents. Because of strong text
orientation of majority of the society other than text containers
are often ignored.

2 History of Knowledge Management

The history of KM as a scientific discipline begins in the 1990’s
and the numer of articles and book has grown rapidly. There are
more theories on how the KM is developing, one group tends
to focus on knowledge sparing, and the other on knowledge
making. According to (Gorelick, Milton and April 2004) there
are 4 phases of KM:

Phase 1: Information to Support Decision makers (prior to
1995)

The focus was on information flu to support decision makers.
Typical applications:

e Executive information systems.

e Data warehousing.

e Process reengineering.
Phase 2: Tacit and Explicit Knowledge (since 1995)
It emphasize the conversion of tacit and explicit knowledge
in order to translace the individua knowledge into public or
collective knowledge.
Phase 3: The Use of Narrative in Organizations (since 2000)
The phase 3 and 4 is corresponding with the term second
generation of the KM in (McElroy 2003).

One of the basic principles of Phase 3 and 4 is that the process
of moving from knowing to saying and to writing (recording)
involves some loss which might be massive. The narrative
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management is managing the process of conversation as a tool
of knowledge sharing process.

Very important is telling stories that describes experiences
and events. The storytelling has been recognized as
important management skill which uincreases insight and
understanding.

Phase 4: An Integrated Knowledge Management Framework

Phase 1,2,3 can be see as a building blocks for an integrated
model.

Definition:

KM is a framework for applying, structures and processes at the
individual, group, team, and organizational levels so that the
organization can learn from what it knows to create value for its
customers and communities. The KM framework integrates people,
processes, and technology to ensure performance and learning for
sustainable growth.

The second generation of KM has according to (McElroy 2003)
following main ideas:

e The Knowledge Life cycle.

e KM versus Knowledge Processing.

e Supply versus Demand Side KM.

¢ Nested Knowledge Domain.

e Containers of Knowledge.

e Organizational Learning.

e The Open Enterprise.

e Social Innovation Cupital.

e Self-Organization and Complexity Theory.
e Sustainable Innovation.
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3 Knowledge Life Cycle

For enabling the knowledge to play role in innovation of
organizations we have to take in mind both demand and supply
side of the KM -see Picture 1. Using the knowledge life cycle
(KLC) we characterize an organization’s current knowledge
processing environment. Using KLC we do not assume that
some knowledge already esists. The cycle begins with the
production of knowledge. The new knowledge generation
is based on natural, spontaneous interaction between people
which leads to formulatin of a knowledge claim.The knowledge
claim raise on the deman side of the knowledge cycle what
means new knowledge is created on the demand side. In the
second phase the knowledge is distributed and shared.

3.1 Containers of Knowledge

The containers are made up of agents (individuals and groups)
and artifacts (documents, computersystems, etc.). Theknowledge
in artifact has been codified somehow, so they bring the explicit
knowledge. The way of codification is not necessarily the text;
not necesaroly linguistic, it might be also music or dance.

The knowledge container holds and reflect the knowledge claim
procuced in KLC. In addition, they can be seen as an interface
between knowledge processing outcomes and the business
processing environment (McElroy 2003).

3.2 Mental Models and Knowledge Maps

Mentalmodelsaredeeplyingrained assumptions, generalization,
picture or images that influence how we undestand the world
an show we take actions (Senge 2006). The mental model is an
internal representation of the situation. It can be expressed also
as a database or mathematical model.
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Figure 1: Demand Side and Supply Side of Knowledge
Management (according to McElroy 2003)

The shared mental model contains shared vision and goal of
a team. Building the shared mental model calls for thinking
together a speaking to each other.

Shared menthal models are hypothetical cognitive structures
that broaden the individual menthal model into a team context
(Orasanu 1993).

The knowledge maps are mental models designed for knowledge
collection structuring and sharing.
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3.3 Organizational Learning Cycle

The organizational learning cycle (see Figure 2) has according
to (2007 Our View on Knowledge Management) four main
phases:

e Mobilising knowledge before and during activities

Knowledge will only add value when applied. Gathering,
validating and structuring knowledge will have no value
when the results of these activities are not used in a day-
to-day practical context. A closed learning cycle requires all
available internal and external knowledge to be mobilised
at the start of a new project or any activity that requires
knowledge.

e Learning and applying knowledge in practice

All people learn while acting. They reflect on the effects of
their actions and might change their mental models and ways
of working based upon the outcome of these reflections.
This reflection might not always occur consciously and
systematically. An organisational learning cycle however
will benefit from practitioners who reflect consciously
and systematically on their actions and the effects of their
actions.

e Capturing and validating knowledge

To leverage individual learning an organisation or network
should organise processes to integrate new knowledge in
its existing ‘body’ of knowledge.

e Structuring knowledge

The product of the capturing and validation process requires
rework, annotation, and explanation to make it suitable for
the target group.
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Figure 2: Organizational Learning Cycle (according to 2007 Our
View on Knowledge Management)

The knowledge maps have their position in the organizational
learning cycle in the phase of structuring knowledge. The maps
are important in transferring the sense of the knowledge content
to the users.

4 Conclusions

The concept of containers of knowledge is one of the key ideas
of the second generation of KM which is based on a closed KLC.
The attributes of the containers are important for construction of
the knowledge maps. Different containers calls for different way
of searching and collecting the knowledge. All these activities
should be oriented towards the demand side of the KLC, to the
knowledge claim. The knowledge maps support learning in
the way of apprehension. Language, symbols,schemas, stories,
models etc., are building blocks of the knowledge maps. The
knowledge map should respect concrete problem situation,
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the user or users and the knowledge container on which it is
implemented.

5 Acknowledgement

The paper is supported by the grant project of Ministry of
Education Czech Republic No. MSM6046070904.

References

Our View on Knowledge Management [on-line] [2007-01-15] http://
www.cibit.com/site-en.nsf/.

Gorelick C., Milton N., April K. (2004) Performance through
learning, Knowledge management in practice, Elsevier
Butterworth-Heinemann, Burlington, 408 p., ISBN 0-7506-
7582-9.

Krogh G., Ichijo K., Nonaka I. (2000) Enabling Knowledge Creation,
How to Unlock the Mystery of Tacid Knowledge and Release the Power
of Innovation, Oxford University Press, New York, 280 p., ISBN
0-19-512616-5.

McElroy, M.W. (2003) The New Knowledge Management,
Complexity, Learning, and Sustainable Innovation, Elsevier
Butterworth-Heinemann, Burlington, 246 p., ISBN-13 978-0-
7506-7608-3, ISBN-10 0-7506-7608-6.

Senge P.M. (2006) Fifth Discipline, The Art and Practice of the

Learning Organization, DOUBLEDAY Random House, 444 p.,
ISBN 0-385-51725-4.

Courtney J.F., Paradice D.B. (1993) Studies in managerial problem
formulation systems, Decision Support Systems vol. 9, pp. 413-423.

Orasanu, J. (1990) Shared menthal models and crew performance,
Proceeding of the 34 Annual meeting of the Human Factors
Society, Orlando.

31



Journal on Efficiency and Responsibility in Education and Science Fn I Es
ISSN: 1803-1617 / ‘“"rnal
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In this paper we review how changing paradigms of the Information gc@sea.uni-linz.ac.at

and Communication (IC) technologies affect essential parameters

of creating and disseminating information in the academic world.

Using a historical perspective their impact on the university

education system will be discussed. Both documents (e.g. electronic

documents)and communicationmeans(e.g.Internet)areinvestigated.

The parameters are analyzed with respect to their effects on the . ) y
timing of the various subprocesses of academic education (e.g. - the times they are a-changing
time to publication, time to teaching etc.). Consequences for quality (Bob Dylan 1964)
attributes and teacher/student relationships are discussed in view

of the academic education processes. We will show that many of the

cherished traditions, habits and beliefs of yesterday are invalidated,

especially by themodern IC-technologies.
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1 The Knowledge Life Cycle

1.1 Knowledge and Education

Changes of the Information and Communication Technologies
(IC-Technologies) from handwritten manuscripts archived in
medieval monasteries to texts freely distributed with electronic
speed via the Internet have considerable impact. They have
(and still will) change our understanding and interpretation of
the notion of knowledge, education and how it is to be provided
and administered.

The paper is structured as follows: In the current chapter we
will expand the notion of knowledge and its creation. Chapter
2 lists all interesting technologies, both with respect to creating
documents and transmitting information. In chapter 3 we discuss
the classical academic knowledge dissemination process and its
individual subprocesses. For these subprocesses we will identify
essential parameters, especially with respect to performance
time. For each of these processes we note the changes in
performance due to technological advances in information and
communication technologies. Chapter 4 is devoted to discussing
certain synergetic consequences of the parameter changes of the
various subprocesses like teacher’s lead time, verifiability, etc.
In the last chapter 5 we discuss future global changes to some of
the sometimes cherished traditions of academia.

1.2 The SECI Knowledge-Creation Model

A Dbasic distinction exists between explicit and implicit
knowledge (Nonaka and Takeuchi 1995) as indicated in fig. 1.
Explicit knowledge is defined as ,knowledge that has beenor
can be articulated, codified, and stored in certain media. It can
be readily transmitted to others” (2005 Wikipedia, = explicit
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knowledge). Today such knowledge can easily be processed by
a computer, transmitted electronically, or stored in databases.
External knowledge is contrasted to ,tacit knowledge” which
»is knowledge that people carry in their minds and is, therefore,
difficult to access.

Effective transfer of tacit knowledge generally requires
extensive personal contact and trust , (2005 Wikipedia, =
tacit knowledge), see also (Skok 1999). Fig. 1 shows how tacit
knowledge is transformed into explicit knowledge via the
process of externalization.

In this paper we will concentrate on the transfer (dissemination)
of explicit knowledge, a major objective of wuniversity
education.

tacit tacit

Socialization Externalization

(>
~—

Combination

tacit explicit

it explicit

Internalization

explicit explicit
[Nonaka and Takeuchi, 1995]

Figure 1: The SECI-Model of knowledge creation (Nonaka and
Takeuchi 1995)
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2 Technologies and their Properties

2.1 Education, Communication and Technology

One of education’s main purposes is to create knowledge in
the people to be educated (there are some other purposes like
socialization etc., but this will not be discussed further). Even
if there is no accepted definition of the notion of knowledge
(cf. 2005 Wikipedia =knowledge) we know that a large part
of knowledge acquisition is based on passing knowledge
ultimately from one

person to another. As fig. 2 shows the Originator and the
Recipient of some information (knowledge?) have to share a
common communication channel and the information itself
needs to be stored on some kind of medium. The figure also

indicates that it is necessary to distinguish between volatile and
persistent media.

In the discussion of the academic education process persistent
media play the key role. The receiving person adds the new
knowledge via the process of combination to the existing
one. This means that actually we accept that “Knowledge is
based on Information”, differently formulated “Knowledge is
remembered ('stored’— information” 2005 Wikipedia Deutsh,
- translated from "Wissen’). Information itself is understood as
“meaningful data”.
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Figure 2: Basic Communication Processes

More precisely we should say that data are passed from one
person to another which are interpreted as information and
used to create knowledge in another person but otherwise we
will ignore this fine point.

The desire and the ability to disseminate knowledge is one of the
keys to scientific research (Schneider 1996). Scientific research
implies not only the passing of scientific knowledge, it also aims
at “the acquisition of knowledge in a systematic, methodical process
with intersubjectively reconstructible and purposeful research” (Haux
etal. 1998, p. 9).

By using knowledge from our predecessors we try - as
Newton formulated it - to stand on the shoulders of giants, our
predecessors.
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Despite the fact that information itself is immaterial and clonable
without any loss, it is necessary to bind it to an appropriate
medium (see section 2.2). The information contained in this type
of medium has to be communicated by an appropriate ‘carrier’
(see section 2.3). IC-technologies over time, but especially the
last 50 years have dramatically changed both the available
media and usually in parallel the communication technology
(Kraut et al. 1994). Many of these changes often implyradical
changes to knowledge dissemination and education.

2.2 Communication Media

The various documents usable as information media are listed
in figure 3. Most of them are a product of the last 50 years,
produced by IC-technologies. The figure shows relevant types
of documents types together with their essential properties.

Dramatic changes in our times provide two outstanding media:
electronically produced documents (e.g. desk top publishing,

electronic office) and - a little bityounger - electronic documents
on the World Wide Web.
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Ui ilia |
Document typew | max info size tool cost effort reprod.
paradigm producing | cost
instance

Handwritten text | persistence medinm small small same as
(fixed location) original
Handwritten text | transportable medium small small same as
(mobile medium) | information original
Handwritten aggregated large small very large | same as
books information original
Type-set books reproducibility large medium large small
Xerographic cheap and fast | large medium very small | small
copy reproducability
Electronic variability of fonts, | large medium small very small
document / desk | independence from
top publishing printer
WWWwW self-representation, | medium very large | small very short
document no restrictions
Virtual reality Imagination, medium very large | small small

ireality
RFID-tags active recognition, | small small very small | very small

unobtrusive

communication

Figure 3: Properties of Documents

Essential properties of these document types are:

new paradigm: What is the new paradigm introduced by this
technology? A careful analysis would show that some of the later
media often do not preserve properties of previous media, but
since all document types essentially can be used in parallel this
isno problem. The 'new paradigm’ in many cases, however, was
the "unique selling point’ for the introduction of that medium.

maximal information size : How much information (data) can
be feasibly transported?

tool cost: What is the cost/effort of tools needed to produce the
document? Typically producing color photo-slides needs an
appropriate studio.

effort producing instance: What cost/effort does it take to
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produce a single instance of the medium? Although producing
a desk-publishing tool like LATEX (Goosens 2000) or WORD
is a tremendous effort, writing an individual document is very
easy.

reproduction cost: What is the cost of producing a similar copy
of an existing document?

2.3 Communication Means (Carriers)

In this section we discuss the essential technological advances
of communication (Kraut et al. 1994), (O’nils and Jantsch 1997),
(Tarumi et al. 2000). The advances in technology go hand in
hand with the advent of new information media (see section 2.2)
which can serve to transport the actual information. Sometimes
a clear distinction between medium and communication means
is difficult. In fig. 4 we list essential communication means
(see also (Chroust 1998) and (Chroust 2005)) together with the
significant technological advance they have brought about.

The technologies are listed roughly in the order of their historical
appearance. Only a few of them are of high relevance for the
education process. We also list some of their essential properties
which are of importance for the education processes (fig. 4).

These carriers come a long way from the initial start-up of oral

communication: In the oral tradition (this has been included
to stress the difference to today’s communication means) the
information was passed on synchronously from the Originator
to the Recipient. No written records existed. No verification by
regression was possible once the Originator was dead. Even if
the Originator still lived it was often impossible to contact him/
her. The lack of original written documentation is typical for
most existing religions (cf. (Detering 1995), (Smith 1973)).
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iflal
Carrier new proto- | aura max delivery) fan-out| infrastr| instance
paradigm coll of info speed prep. product
sender | size effort | effort
Speech abstraction push small | medium fast 1:n null null
messenger spatial push small | mediunm ? 1.1 null null
difference
letter mail organized push small | mediun] mediunf 1:1 large very
service samll
Telephone inter-activity | push small | small | fast 1:1 large null
Television dynamic push large mediun] fast 1:n very large
images large
Fax graphics push small | mediun] fast 1.1 large small
e-mail machine push small | medium very 1:n very very
readable, fast large small
fast
dissemination.
Groupware, | cooperation | push/ | small | small | very mn mediun small
tele- pull fast
conference
Internet, self- push/ | very mediun] very mn very small
WWWwW presentation. | pull large fast large | /
-publishing | no medium
restrictions,
Ubiquitous immediate pull possibly mediuny very In very small
Computing access large fast large
Agent delegation, push small | mediunj fast 1:1 large | large
technology asynchronous ?
execution
smart fine-grained | pull small | small | very 1:n mediun} small
objects (e.g. | identifyability fast
RFID)
subconscious.| access  to | 7 small | ? ? 1:mn? ? ?
ESP subconscious
techniques
intrusive neural ? small | ? ? ? very ?
techniques manipulation large

Figure 4: Properties of Carriers

Of key importance to the changes in education are:

e-mail: The message allows for fast dissemination in
asynchronous form. It is essential that the transmitted
documents are electronic themselves and can be immediately
and seamlessly processed further. The ability to attach further
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arbitrary documents (including graphics, sound etc.) enhances
the importance.

Groupware, teleconferencing: It allows a limited number
of persons to have a virtual common meeting, irrespective of
the geographic location of these persons. Computer support
provides numerous helpful tools for brainstorming, voting,
recording, minute writing etc. (Boehm, Gruenbacher and Briggs
2006), (Griinbacher and Chroust 1996), (Bachle 2006).

Internet, WWW -publishing: The World Wide Web allows
‘individual self-promotion” by posting something "to the web’.
Anybody is able to put a ‘publication” into the Internet, be it a
scientist or an ignoramus. The effort to produce one instance
is small to negligible. It is often already hidden in the effort
producing the associated creative work.

Putting documents on the Web circumvents quality control,
reducing total time-to-publication essentially to the part of the
preparation time which is used to finalize text and figures and
formatting it for web-usage. Since everybody has easy access to
this ‘published” material the acquisition time is also reduced to
zero.

Agent technology: Agents have a activity of their own and can
be programmed/instructed to perform tasks independently.
They can roam the Internet for material etc. (Lieberman and
Mauslby 1996), (Payr and Trappl 2004).

For each technology of the technologies listed above we show a
few of their key properties in fig. 4:

new paradigm: What is the new paradigm introduced by
this technology? A careful analysis would show that often
later technologies do not preserve these properties, but since
all carrier types essentially can be used in parallel this is no
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problem. The 'new paradigm’ in many cases, however, was the
"unique selling point’ for the introduction of that medium.

type of protocol: The information can be supplied somewhat in
a push fashion, i.e. initiated by the Originator or can be supplied
‘on-demand’, i.e. in a pull fashion.

aura of sender: What size can a group have such that the
producer can still communicate effectively?

max info size: What is the amount of data/information to be
transmitted conveniently?

delivery speed: How fast is the transmission? The interesting
IC technologies provide practically instant transmission
fan-out: How many recipients can be reached with one
communication action?

infrastructure preparation effort: What is the cost of the
infrastructure to enable people to use this carrier? Typically
Internet, easy as it is to use, needs a tremendous effort for its
upkeep.

instance production effort: What is the effort to produce a single
communication act.

3 The Academic Education Environment

We want to point out that in this paper we concern ourselves
almost exclusively with the academic education environment.
Many of the facts and observations will carry over to other
domains, but this would need an additional research effort.

3.1 Basic Processes in Academic Education

Basically academic institutions try to pass the knowledge
from one generation to the next: a teaching process (fig 2).

37



Journal on Efficiency and Responsibility in Education and Science
ISSN: 1803-1617

In the simplified model of teaching (fig. 5) we use only four
prototypical roles:

the Originator: This role creates some (new) knowledge which
is valuable and is considered to become a part of the scientific
knowledge base. This knowledge has to be disseminated. In
fig. 6 we show the essential steps of a (classical) dissemination
process. Once a book etc. is available on the market it is a
candidate for being used in knowledge dissemination (and
further on for teaching).

the Teacher: This role acquires (scientific) knowledge (it is
usually also an Originator) in order to pass it on to the Student,
by teaching. In fig. 5 we shown the various steps in the process:
from the acquisition of the document containing the new
knowledge, through understanding the material, to preparing
material adequate for teaching and the actual teaching process.

the Student: This role is trying to learn the scientific knowledge
available. He/she wusually will follow some academic
curriculum.

the Distributor: This is a subordinate, but essential role. It is
in of distributing the documents containing the knowledge,
nowadays it is usually a publisher, in Internet-times sometimes
also an automated software programm.

The same person may participate in these processes in several
roles: By law Austrian Universities have to follow 'research-
based teaching’, the academic staffperforming both Originator
and Teacher roles.

In more detail we can distinguish seven different subprocesses
(fig. 5).
dissemination: The Originator makes some knowledge available

to others by publishing it in an appropriate form: it becomes
explicit knowledge, fig. 6, section 3.2.

Volume 1, Issue 1

FPDIre

identification: In order to acquire additional information
(knowledge) potential sources of information must be identified.
If they are useful, the information in the respective documents
would be acquired, fig. 7, section 3.3.

acquisition: The Teacher acquires this knowledge. This includes
getting access to the medium where the information is stored.
He/she combines it which other existing knowledge (cf. fig. 1)
in order to gain understanding and consequently being able to
teach it, fig. 8.

teaching: As the next step the knowledge is taught to the
students, usually prepared in an appropriate way and often
accompanied by (secondary) explicit knowledge, fig. 5, section
3.5.

regression: Especially the Student might want to access the
original basis of the presented knowledge in order to check the
validity and/or the interpretation by the Teacher. Additionally
the Student might want to get some more details, more
background or even a second opinion, fig. 5, section 3.6.

searching: In the course of preparation the Teacher might search
for additional/supporting or undermining material. Likewise
the Student might be interested in knowing more supportive
material and would also engage in searching for more material,
fig. 7, section 3.7.

browsing (serendipity): In the course of searching or regression
the Teacher or the Student might run across other knowledge
which is relevant for their work. Drawing a border between goal-
oriented searching and undirected browsing is often difficult to
draw especially since a user often switches from one type of
work to another (searching something, finding something else
of interest, searching on the new question etc.), fig. 7, section
3.7.
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Figure 5: Basic tasks in the Education process

In the next sections we will describe the processes identified
above in more detail and discuss the effects technology has on
them. We explicitly distinguishdelays due to work and delays
due to communicating with somebody else (communication
delays,e.g. C_,C _,C ). We will show that especially

the communication delays experience considerable reduction
due to modern technology.

prer’  EvAL/
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3.2 The Knowledge Dissemination Process

In the sequel we will only concern ourselves with communication
via persistent media which is especially important in the
dissemination of scientific knowledge.

Fig. 6 shows the key time delays in the dissemination process.
The delays are:

Time for preparing the manuscript (T ): A certain time is
needed (after/during the conceptual, mental work) to produce
an appropriate manuscript. Usually some help from a specialist
was needed for the preparation, be it a monk writing on
parchment, be it a secretary writing the manuscript.

Transmission delay of submission (C, ): This is the time
needed to send thedraft (manuscript, typescript) to the
evaluators (programme committee, editorial board, ...)

Time for Evaluation (T, ): Knowledge submitted need not to be
correct or valid. For scientific books, journals and proceedings
of conferences a verification subprocess (performed by editorial
boards, programme committees and reviewers) is standard,
ensuring a certain quality of the published material. This activity
is obviously the cause for considerabledelay, especially for
books and journals where several iterations between reviewers
and the author are not unusual.

Transmission delay of evaluation (C_ ): Thisis the time needed
to send thefinal manuscript to the actual publisher or printer.

Time for Production (T__): It takes extra effort to produce a
book/journal for accessalgﬂity/distribution to a wider audience.
Typesetting and proof reading take considerable time. The
next step is actual printing the book and then binding the
volumes. With the advent of desk-top publishing and the habit
of requiring the submission of camera-ready copies this effort
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has been drastically reduced. With the printing process the end
of production is reached and the book/journal is ready for the
general public to be accessed/acquired. The new knowledge
becomes accessible to a (sufficiently large) public.

Transmission delay of produced document (C  ): Time to
send the material from the printer etc. to the final destination, be
it an archive, a library or a distributor (book store, conference,
journal mailing etc.).

Aggregation of above delays yields the externally relevant time
delays:

Time to Acceptance (TT, _): This is the time from the initial
start of creating the document until it is deemed ready and
accepted for publication.

Time to Publication (TT ,): This is the time from the initial
start of creating the document until it is available for the public.
We ignore the overlap between conceptualization and actual
writing, since this does not have much influence.
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Figure 6: The Dissemination Process

In fig. 6 we left out potential feedbacks, iterations and rework,
which is not really calculable and also does not considerably
change the effect of technology, except to supply a multiplication
factor.

Analyzing the individual delays as shown in fig. 6 we come to
the following conclusions:

¢ Communication delays are reduced almost to zero.

e The time for preparing the manuscript is reduced due to
the use of modern desk top publishing means, including
drawing aids (e.g. Power Point, available clip art, etc.).

* The evaluation process is shortened due to the availability
of Groupware support, virtual meeting support, and the
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fact that documents under evaluation do not have to be
physically copied.

® In the production of the final document (e.g. book) the
seamlessness of electronic documents make a transfer step
(or even a type setting step) unnecessary. Many production
systems use the author’s input directly to control the
printing machines.

A typical example is the submission process to conferences. 20
years ago there were 3 to four month of elapsed between the
deadline for submitting a paper and the final proceedings ready
for print. Today this can be compresses to four weeks without
any problem.

Semi-automatic conference systems (Van de Stadt 2002) offer
several further advantages:

* Theelectronicsubmission allows forimmediate comparison
of the decision of the various reviewers and enables them
to discuss their decisions and even to change them with
electronic speed.

® Reviewers can see all documents (not just the ones the
programme chair sends them) since (electronic) duplication
and mailing creates practically no effort.

¢ The conference programm is automatically generated
afterwards.

¢ Slight modification to accepted papers (e.g. reformatting)
can be done by the authors (or sometimes even by the
editors) on short notice according to the reviewers’
suggestions.
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Figure 7: The Identification Process
The identification process tries to identify sources of additional
knowledge to be accessed. Basically there are three sources:

* specific pointers to documents from other documents or
colleagues,

¢ documents identified by systematic search,
e documents accidentally found via browsing (serendipity).

In most cases only references (pointers) to the documents
are provided, the exact source and the actual acquisition are
separate processes.
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Time for searching (T__ ,): Thisis the time needed for a targetted
search. This is dramatically reduced due to electronic speed.
Additionally searching for certain documents or information
would have been practically impossible without digitized

documents.

Time for browsing (Tb___): There are many ways for finding
out about relevant knowledge. They reach from being notified,
to consulting a colleague, to explicitly search, to accidentally
find something by (undirected) browsing (serendipity). With
globally available and accessible document bases (e.g. electronic
digital libraries) search and browse meant day-long stays in
various geographically distributed libraries, asking for copies
and waiting for their production.

Time for consulting (T__ ): Asking colleagues is a matter
of communication. Modern communication reduce this time

investment and eliminate mailing delays.

Time for source-checking/deciding (T, , ): Having found
a promising document candidate it is necessary to check the
validity/reputation/credentials of the document. Not every
document offered to the public, even if it is printed, comes from
a reliable source which ensures the document has passed some
quality assurance process. Detecting (especially on the Internet)
a promising looking document could still turn out not to be
what was promised initially. Thus one has to be careful. For
well-known publishers or conference organizer checking can
easily be done by looking at the names and the credentials of
the publisher/organiser. For other sources it might take longer
or it can even be impossible (especially on the Internet (2002
Univ. of Michigan)). In the Internet is also necessary to make
sure that the document is the original unmanipulated work of
the author(s). This situation is similar to the software markets
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with so-called Software of Unknown Pedigree, “SOUP” (Hart
2003).

Time to identification (TT,, . ): This comprises the total time
until a piece of information, a document, is identified. Some of
the activities are only made possible by digitalization, others are
dramatically reduced in time and effort. Many of these activities
can be performed in parallel. Analyzing the individual delays

as shown in fig. 7 we come to the following conclusions:

e Without global search mechanisms it was necessary to visit
several libraries to make searches.

e Comprehensive search functions (especially full text
searches) are only possible by IC-technologies. They
culminate (at the moment) in digital libraries. Agent
technology (the first step into this direction is GOOGLE)
will further improve the effectiveness.

e Browsing through hundreds of documents was a
tremendous task without electronically stored and
searchable documents.

¢ Consultation with colleagues is made easier with electronic
media.

¢ Very often one not only receives an identifier of a document
but the document itself, saving the ordering process.

3.4 The Acquisition Process

We consider the Acquisition Process (fig. 8) finished when the
knowledge has been combined by the Teacher with his/her
existing knowledge (cf. fig. 1). Therefore the process has two
components:

® acquiring the documents containing the desired knowledge
- and - if necessary - waiting for it,
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¢ finally trying to comprehend the acquired information.
Essential delays are:

Time for Placing Order (T, ): Placing the order (or in medieval
times arranging a visit) might involve considerable delay.
Besides the potential formalities of the ‘ordering” process there
will be some communication delay. Paying for documents was
also a problem before electronic banking etc.

Order Communication Delay (C_, ): Communicating the
request for the document will cause some delay. In the old days
letters had to be written.

Time for Request Processing (T, ): Once the request is
received its processing will need some time until the request
is granted (or not!). This processing could include checking
the privileges of the requestor to see that document (e.g. when
ordering from a consulting organization) and/or making the
necessary financial arrangements of the order.

Delivery Delay (C,, ): In medieval times acquisition of
knowledge usually meant physically travelling to some often
remote place (a monastery) to be allowed to read the manuscript/
book there. Very often these books were chained to their support
for added security (‘chain books’). Today scientists interested
in printed books/journals have to order them and receive them
by mail sent (causing some mail delay). In the case of Internet
it might be possible to load the material down to one’s own
computer and have it for immediate local availability. For
valuable rare books even nowadays it is necessary to request
copies by some loan mechanism or even go to their safe-keeping
place.

Time for Comprehension (T ): After having the document in
one’s hand it is often a considerable effort to read it, understand
it, draw conclusions and finally be ready to prepare the material
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in a way suitable to be taught to students. Electronic documents
offer there some help by being able to be formatted, searched
etc. Also all the other electronic tools available for research
come handy.

Time to acquisition (TT__): Analyzing the individual delays

acquis

as shown in fig.8 we come to the following conclusions:

* Due due electronic ordering, electronic payments etc. the
actual ordering act is considerably reduced.

e The actual time for transmitting the order is eliminated.

e The processing of the order will usually be reduced to
electronic means.

¢ If the requested document is electronic itself, then again the
transmission time is put to zero.

* The actual comprehension process is supported by
numerous electronic means and tools and thus eased.

‘ ? “"PProfessor/
Student

v %
W Caeliver

Pr
_| Time to aquisition (TT,cquis) |—> rocess
Much
reduced

Figure 8: The Acquisition Process

Acquisition| reduced
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3.5 The Teaching Process

This process starts with the decision of the Teacher to pass the
newly acquired knowledge on to the students.

Time for Material Preparation (T __): There is still a large step
between understanding a topic oneself and arranging it in a
form amenable to be taught to students (cf. (Berg and Huber
1996), (Ossimitz 2000), (Carryer 2002), (Perritt 2000)).

Lecturing Delay (T ): Usually there is a certain delay between
having the delivery readiness and actually delivering the lecture
to students.

Teaching

Teacher mat

} Student

Time to delivery

Figure 9: The Teaching Subprocess

Analyzing the individual delays as shown in fig. 8 we come to
the following conclusions:

* The process of material production will be basically
simplified by the new tools.

¢ There has appeared, however, an opposite trend in the
students” expectations with respect to the formal quality
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of the presented information to the with the availability
of modern presentation means. As fig. 10 shows the
preparation effort to produce modern presentations means,
using a notebook, a beamer and perhaps producing a
multimedia show is rising.

® Atthe same time the flexibility during the lecture is reduced:
during a presentation a power point presentation offers
considerable less flexibility (e.g. for switching the sequence
of pictures) than a overhead presentation or the writing on
the blackboard.

3.6 The Regression Process

The motive for the use of the regressions process (both for
Teacher and Student) is either to verify the delivered knowledge
or to learn more about it by accessing the original document. The
process of trying to locate the original document is essentially
the Identification Process (section 3.3, fig. 7), assuming that
a precise reference is available, otherwise a search process
would be needed. Despite the fact that the Teacher might have
identified a source, the document there might not be available,
or not accessible, or prohibitively expensive to buy. In this case
a search for a second source might be useful, e.g. nowadays on
the Internet.
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Medium preparation time | ease of flexibility at

(Prat) presentation lecture
support

Speech null (only null fully
mental)

Blackboard small (only ? hand-write fully
mental) everything !

Diapositives days medium null

Foils handwritten hours, medium medium
cumbersome

Foils (electronically produced) hours medium small

Beamer/Notebook more hours large very small

Multimedia several days medium null ?

Internet, WWW-publishing many days large null

Fiure 10: Delays in the Teaching Process
3.7 The Search and Browse Process

Although there are certain differences we will treat both
searching and browsing together. A reason is that a user very
often switches between the two modes. Both processes are
already discussed under the heading of the Identification
Process (section 3.3, see also fig. 7).

3.8 Informal Channels

We have to recognize that there are also some informal channel,
especially for the Teacher: contacts with other colleagues,
being on distribution lists of available knowledge etc. Modern
technology (e.g. Web 2.0) will enhance this trend to “social
software” (Bachle 2006). Examples are recommender systems
(Balabanovicand Shoham 19997), (Bonhard etal.2006), Electronic
Performance Support Systems (Banerji 1995), groupware in all
forms (Bonhard et al. 2006), (Gross 1997), (Selvin 2003). The
classical knowledge dissemination process as described in
Fig. 5 does not show an informal information flow between

Volume 1, Issue 1

FPDIre

scientists. Informal communication at conferences, letters, and
e-mail exchanges make a scientist well aware of the activities of
the colleagues in his own field. Thus the appearance of a new
document (e.g. a paper) by a well-known colleague working
in the same field will not cause much of a surprise. Very often
the Teacher might even have received a pre-publication copy or
heard a presentation on the topic.

These effect of the informal channels have (amongst others) the
followingeffects:

* faster notification of appearance of new knowledge,
® Dbetter chance to get feedback from colleagues,

e wider distribution of information, especially if a large
aura (Gross 1997) of the Originator’s e-mail enhances the
information flow (cf. fig. 4),

* easier sharing of draft versions (cf. fig. 3) in order to hare
information and the exchange opinions.

4 Technological impacts on the educational
processes

There are several aspects in the technological support of the
educational process which have been, sometimes dramatically,
changed by technological improvements. We will discuss some
of these aspects in the following sections.

4.1 Teacher’s lead time

Dissemination of knowledge needs a certain temporal lead-time
for the Teacher. This is the amount of time the teacher gains by
acquiring the knowledge earlier than the Student. He/she has
to acquire information, analyze, and comprehend ('digest’) the
material and finally prepare some teaching material, see fig. 9
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and (Chroust 2005). Only then is the Teacher ready to lecture
about this subject and to pass the derived knowledge to the
Students.

4.2 Verification by the Student (regression)

The Student might himself/herself cross-check the statements a
teacher made, i.e. verify the statements of the Teacher. Having
been confronted with the subject only in the lecture (fig. 9), it
takes some time for the student to follow up.

4.3 Surprising the Teacher

The Student might by chance (e.g. browsing) come across some
knowledge and present it to the Teacher, perhaps in order to
impress or embarrass the Teacher. The actual document (e.g. a
paper or even a book) might be unknown to the Teacher. Usually
we expect a Teacher to be aware of his/her field of expertise
also via informal channels. How much surprise does the newly
shown document hold for him?

The value of lead-time could easily become negative in the sense
that the Student is "faster’ than the Teacher and thus is able to
‘surprise’ the Teacher. Some of the conditions for avoiding this
situation are:

¢ The Student is unable to acquire the document at all.

e The acquired document is so difficult to read/interpret that
the Student "gives up’.

e The Teacher is highly familiar with the environment from
where the document comes has a good estimate of the
document’s content due to some already received informal
channel.

If one analyzes the history of dissemination of knowledge,
taking into account historically older communication means
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and carries (oral tradition, handwritten unique books, printed
books camera ready produced books, e-mail and world wide
web) one can depict the lead-time of the Teacher in comparison
to the Student approximately as shown in fig. 11.

4.4 Verifiability and follow-up

Verifiability is related to the time it takes for an outsider (e.g.
the Student) to verify the statement of the teacher. The Time-
to-Regression has been identified and characterized in section
3.6. As it is shown there IC-technologies allows a much faster
regression to knowledge. Verifiability, however, assumes that
the document is either persistent or at least that changes can
be retraced. In the case of Internet, this is not true, such that
withWorld-WideWeb the Verification Ability is reduced (fig.
11).

i_nﬁnity Teachers‘ Leadtime  ssssssssss
Verification (regression) —_—
L e, ability
high i
delay
loy
oral handwritten typeset Camera-ready E-mail
tradition book printed  printed World wide

book book web

Fig. 11: Lead time and verifiability for various dissemination
methods
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5 Consequences of IC-technologies

The discussions in this paper allow several conclusions on some
of the directions for the future.

dramatically reduced time to publication and to teaching:
The reduction of these very important time spans has several
reasons:

* Most obvious and also of high impact is the reduction of
various transmission times to practically zero.

e The increased aura of the Originator allows more parallel
work without (often expensive) physical copying.

e Many of the knowledge related processes, especially
document processing, experience a certain speed-up due to
more 'intelligent” tools.

® Search and browse processes are sped up by factors of
magnitude.

* The ability to efficiently copy/duplicate documents also
contributes to speeding up the processes, often (although
not explicitly addressed here) the danger of plagiat (Kock
1999) and violation of copyrights.

Improved availability: Electroniclibraries with electronic copies
also of back issues considerably improve access to knowledge.

Improved verification potential: The global availability of
electronic documents and the speedy access to them allows
fast and efficient verification. The question of verification via
regression could be handled by an electronic equivalent of a
Library of Congress.

Lost Lead-time: With respect to academic teachers the problem
of lost lead-time (students have documents in their hands faster
than the Teachers (Chroust 2005)) requires more awareness
of a Teacher and perhaps a more up-to-date awareness of
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developments in his/her field. One of the results could be that
Teachers achieve a new understanding of their role : more
mentors and moderators than classical teachers.

Unrestricted publication in the Internet:

* Submitters outside the established scientific community, not
being bound into a network of peers, have a better chance
to make their arguments, ideas public via the Internet.

¢ The flexibility and short-livedness of the Internet document
base endanger the persistence of and thus the trust into the
document archives in the Internet. This undermines the
advantages gained by faster and better regression.

¢ The possibility of direct, unconstrained publishing
endangers the quality and solidity of the educational
processes and their documenting base, especially with
respect to searching and browsing. The filtering mechanism
which helped the Teacher to distinguish ’valid’ from
‘invalid” knowledge via publishers and selected peers is not
applicable to the Internet.

6 Conclusion: Changes to academic education

The facts and trends indicated above force us to rethink some
of the academic traditions established over centuries. Some
changes are/will be:

from collector to hunter: The value of accumulating information
will diminish in favour of a just-in-time hunt for the latest
information on a given topic (Schneider 1996), abolishing
’shadow copies’ in one’s file cabinet.

from teacher to guide: Teachers have to guide and advise
more and to lecture less. And they have to accept the sudden
appearance of hitherto unknown information.
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from believer in printed text to critical reader: The flexibility
and the loss of some verifications mechanisms due to the
unrestricted publishing capability of the Internet forces us to
strengthen our criticality when acquiring documents especially
from the Internet from stability to volatility :We will have to
live with the fact that the information which we acquire from
central sources will be unstable, volatile and often changed.
Ways to ensure the permanence and authenticity of results once
published have to be designed.

from territorial autonomy to global competition: Without
globality a Teacher could establish his/her own terminological
and conceptual system within his/her sphere of influence.
Nowadays this is not possible anymore due to the permanent
availability of documents on the Internet. Now the lack of a
consistent terminology is felt very strongly and arises in many
situations.

As one can see there are some dramatic changes to come to the
academic world, many of them are already there but have not
yet been fully understood or put into effect. There is still some
work to do!
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