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Knowledge creation and sharing should be understood in the framework of the knowledge life cycle containing the demand and
supply side. Knowledge production is not possible without appropriate knowledge claim from the future user. The sources of knowl-
edge, tacit and explicit, are knowledge containers. These containers are made up of living agents (individuals and groups) and non-
living artifacts which are frequently artistic. These artifacts are important in knowledge transfer from one generation to another in
a longer time horizon. Knowledge transferred in this way is often impenetrable or incorrectly interpreted. Knowledge maps, consist-
ing of carrier, text and graphical symbols, make it possible to use the knowledge which is stored in the knowledge containers. This
paper deals with knowledge containers and knowledge maps and their position in the knowledge life cycle. It is the view of the

authors that a knowledge map represents the connection between the demand and supply side of the knowledge life cycle.
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INTRODUCTION

The main goals of the knowledge management (here-
after only KM) are integration of various sources of
knowledge into a knowledge base of organization, support
of learning and knowledge sharing throughout organiza-
tion, for individuals and teams. This view of KM we call
“first generation of KM”. The historical development
proved that the KM is not only a technical process of stor-
ing, codifying and upgrading knowledge. The process of
acquiring and using knowledge in organizations should be
understood as a cycle, called “knowledge life cycle” (here-
after only KLC). The KLC includes both knowledge enti-
ties and mutually connected processes.

The history of KM as an independent discipline began
in the 1990s and quite a lot of theories have been pub-
lished since then.

According to Gorelick etal. (2004) there are four
phases of the KM development:

Phase 1: Information support for decision making (formu-

lated before 1995)

The focus of information technologies was typical for
this phase. But discrepancies between the output of the
information systems and the needs of the real processes in
the organizations have been progressively identified and
it thus became clear that classical information systems
were not sufficient to fulfill KM requirements.

Technicians concentrated mainly on the capacity and
function of the information systems and interfaces which
conveyed only pre-defined solutions to the user as men-
tionedin McElroy (2003).

Phase 2: Tacit and explicit knowledge (formulated after

1995)

In Nonaka, Takeuchi (1995) were introduced
the terms tacit and explicit knowledge. The Nonaka’s
SECI model dealt with the possible conversion of tacit
knowledge into explicit and vice-versa (see Fig. 1). Ex-
plicit knowledge has been realized in artifacts, such as
text, speech, picture and video. This kind of knowledge
can be easily stored and used repeatedly. Sharing of this
knowledge among individuals and teams is easier and al-
lows the use of existing information and communication
technologies.

Tacit knowledge is primarily in the heads of people. It
contains their personal experience, feelings and skills. The
social status of a person is also very important. Sharing
tacit knowledge is more difficult and special methods con-
nected with personal interaction of human being must be
implemented.

The recommended methods, accordingto Krogh et
al. (2000), are:
= Direct observation
= Observation with explanation
= Imitation
= Experiments and comparison

Phase 3: The use of a narrative (formulated after 2000)

The phase 3 and 4 are called by McElroy (2003)
the “second generation of KM”.

The main principle of this phase is moving from
“knowing” to “saying” and/or “writing”. This change may
of course imply an important loss or distortion of knowl-
edge. It is also called “the phase of stories” and focuses on
the power of telling stories or conversation in knowledge
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Fig. 1. Interaction in a knowledge spiral —

sharing. The ability to narrate thus became an important
managerial skill. It is important in understanding a specific
situation as well as the personal situation of the actors
involved. The ability to speak (or write in) various lan-
guages, to translate and interpret are very important in this
context.

Phase 4: The integrated knowledge management frame-
work

Phases 1, 2, and 3 may be seen as building blocks for
an integrated model of KM. The fourth phase synthesizes
the components introduced in the previous three phases.
The shift from copying and distributing knowledge to
problem solving and to the introduction of new methods
is of crucial importance in KM.

The definition of the second generation of KM, accord-
ingto McElroy (2003), is as follows:

KM is a framework for applying structures and proc-
esses 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 sus-
tainable growth.

A practical example of this different approach is that
within KM frameworks knowledge flows of an organiza-
tion and the focus on organizational learning become
closely related.

The first generation of KM concentrated on the supply
side, whilst the second generation took into account also
the “demand” side of the KLC. The “demand” side is
based of human social activities which lead to new know!-
edge production.

Knowledge on the “supply” side is codified in some
way, in databases, texts, practical exercises, environmental
studies or knowledge maps. The task of the “supply” side
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according to Krogh et al. (2000)
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Fig. 2. Demand and supply side of the KLC

Supply Side of KM

is to put existing knowledge into practice, i.e. knowledge
integration (see Fig. 2).

The existing knowledge of organizations (see Fig. 3)
is stored in knowledge containers. A knowledge container
is understood to be an object, a living person, who pos-
sesses knowledge (as well as information and data).

Knowledge maps are used for interpreting and sharing
knowledge. A knowledge map is a graphical representa-
tion of knowledge, in two or three-dimensional space.

MATERIAL AND METHODS

The purpose of this article is to characterize knowledge
containers and knowledge maps as important conceptual
parts of the KLC, specifically within the second generation
of KM. The relations between knowledge maps and
knowledge containers will be described mainly from the
point of view of problem solving as well as the necessary
implementation of dynamics in static structures.

The methodology will be based on the analysis of fea-
tures and functions of knowledge maps and knowledge
containers. Their relation will be defined with respect to
the practical use for problem solving and to the use of
existing knowledge in an organization.
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RESULTS
Knowledge life cycle

The KLC (Fig. 3) is a conception which integrates
knowledge production and sharing into human social sys-
tems. Until now most practitioners have concentrated on
the “supply” side of the KLC. Of course the “demand”
side is crucial for knowledge production. Knowledge can-
not come into existence without a knowledge claim.
A knowledge claim includes the ability and willingness to
learn, i.e. to actively acquire knowledge.

There is here an analogy between the term “aggregate
demand” used in economic theories. This demand repre-
sents not only the “willingness to buy” certain product, but
the “ability to dispose” of an appropriate sum of money.

To express this knowledge claim in a concise and
proper manner is often very difficult. Well formulated,
relevant questions are an important prerequisite for solv-
ing a problem.

The formulation of the knowledge claims corresponds
with the first phase of decision making according to
Simon (1960). This phase is called “intelligence phase”.
It is the most difficult step in the decision making process
and is of crucial importance for solving a problem. In this
phase the problem can be formulated and described in the
following way:

The term “Existing knowledge”, as illustrated in Fig. 3,
represents all distributed and integrated knowledge of
an organization, both tacit and explicit. The supply side of
KLC can convey the internal knowledge of an organiza-
tion, as well as knowledge coming from external
sources.

The integrated knowledge of an organization may be
stored in various forms, not only in databases and data
files in informational systems. The most important pre-
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requisite is that the workers are able to find the knowledge
and use it. This means that an organization “knows what
it knows” has a total command over the stored knowledge
and knows where and how it can be found, retrieved and
utilized.

Example: In our university there is one central library
as well as libraries belonging to various departments. The
list of books located at the departments is of course avail-
able in the central library and the books may be borrowed,
subject to certain regulations. The knowledge in all these
books is the integrated knowledge of the organization (i.e.
the university). The books are not stored in one place but
they are accessible. Information about the exact location
of each book is also available.

The distributed knowledge of an organization usually
exists in the heads of the staff members (tacit knowledge).
Private knowledge sources of individuals or teams, which
are not accessible for others, and information about their
existence, which has not yet been shared, belongs to the
category of distributed knowledge of an organization.

The existing knowledge of the organization is stored
in knowledge containers. Knowledge containers often
contain knowledge which is not organized and codified in
an appropriate way.

The individual knowledge claim rises from detecting
the difference of the present and desired status of their
knowledge. This difference is called “knowledge gap™ —
see Berankova, Domeova (2006). This gap can
be detected also by artificial methods, i.e. tests and exam-
inations. The knowledge claim is also formulated during
the learning process and in discussions with other team
members.

The process of learning is started if a knowledge claim
is formulated (question), the appropriate knowledge is de-
livered (answer) and the ability and willingness to learn
(motivation) exists.
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During the process of learning new knowledge claims
are formulated because the person discovers what else he/
she needs to know. The learning process if often collec-
tive; the new knowledge claims also derive from interper-
sonal communication.

The knowledge claim formulation, with the aim of
knowledge production for the user, is a part of the demand
side of the KLC.

Another part of the demand side is the knowledge
claim evaluation. Not each knowledge claim is the line
with the interests and goals of the organization. The man-
agers evaluate which knowledge claim should be provided
to which groups of workers. The evaluation process can
be realized in several levels.

Integration of knowledge, its distribution to chosen
individuals or groups, its mediation and sharing, these are
the main tasks of the supply side of KLC. The important
role of a manager (or knowledge professional) is to also
transfer knowledge to subjects who have not placed an
explicit knowledge claim, yet for whom certain aspects of
knowledge are a necessity, which is in line with the goals
of an organization. Example: One employee asked how to
use certain functions of the ICT system. The manager me-
diated the answer and also reminded other employees that
this function exists, is useful for certain tasks and ex-
plained its use. This situation, when one person searches
for an answer and others suddenly discover, that they also
need the very same answer, is very frequent. It is also
reasonable to prepare staff members, who have not done
some work in advance, to use knowledge claims from the
past. Experts are also able to predict some problems and
prepare answers for questions, which may be expected to
arise in the future (e.g. “Frequently Asked Questions” sec-
tions, which are quite popular in many contexts. In fact
these are reactions for supposed knowledge claims).

Knowledge containers

Knowledge containers (hereafter KC) contain two
kinds of knowledge (Fig. 4): tacit and explicit. Tacit

knowledge is held by individual living persons and/or re-
lated groups of individuals — agents. Explicit knowledge
is stored in various forms of artifacts. Artifacts can be
documents, computer records and programs, pictures,
plans, products, but also paintings, sculptures, music com-
position, such as records or scores, collection of historical
subject or products of nature.

The role of KC is to preserve knowledge and to reflect
knowledge claims. Previously formulated knowledge
claims and appropriate answers, as well as outputs of busi-
ness processes of an organization and outputs of knowl-
edge processing, are also stored in KC.

Agents may not only act as independent knowledge
sources, but also act in synergy with artifacts. They can,
for example, explain technical details, applied methods of
work and their experience. Agents should be able to com-
municate, discuss and teach.

Knowledge containers are a base for discovering and
mapping knowledge to McElroy (2003). Knowledge
maps include knowledge and information, both from
agents as well as from artifacts.

Knowledge maps

A knowledge map (hereafter KM), according to H a -
vlicek, Pelikan (2007), is asynthesis of various
conveyors, graphical symbols (topology) and texts. A con-
veyor is a part of a two-dimensional or three-dimensional
space. A conveyor may be formalized within a system of
coordinates or by other tools. The topology of the KM is
represented by various geometrical signs, pictures, icons,
arrows, connecting lines, irregular formations. Topology
is formalized if it is composed of elements which are part
of the graph theory.

The KM is not a description of the KC, but it is an
indicator, showing to usage of the KC in solving problems.
The KM usually does not contain domain knowledge. De-
tail descriptions, longer text etc., as to the rest, will not fit
into it. If the need be, there can be a reference to the ap-
propriate KC.

TACIT EXPLICIT
KNOWLEDGE KNOWLEDGE
AGENTS ARTEFACTS .
Living persons Documents | FOR
Experts Drawings MA
Scientists Procedures | TION
Employees Videos | +
Music DATA
Paintings
Collections of...

Fig. 4. Knowledge container
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If amap is a KM, it should also have the following
features:

1. Problem Solution

The knowledge is closely connected with a problem
solution. There are many definitions of knowledge. We
may say that the root of knowledge is information, which
is able to solve the problem successfully. It may be shared
and used for solving similar problems. This connection is
strongly expressed in Havlic¢ek (2006), wherein it is
stated that “without a problem there is no knowledge”. In
a similar way we can add that without a problem there is
no need for a KM.

Knowledge may be stored in KC for a long time. It
even does not necessarily have to be used before a prob-
lem arises and an appropriate knowledge claim is formu-
lated or evaluated. Information, as the basis of knowledge,
may be interpreted by graphical means.

2. Dynamics

This is connected with the outline of the problem solu-
tion. The dynamics of a text may be expressed by a story.
The KM transforms the story into the graphical form.

The static description of a painting is not a KM. If it is
possible to tell a story connected with the painting and this
story contains knowledge than the story can be taken down
by a KM.

3. Knowledge Claim Reflection
The KM is created as a reaction to a concrete evalu-
ated knowledge claim. The knowledge claim is connected

with a need to solve a concrete problem and with an exist-
ing knowledge gap of the user (Ddmeova, 2007). The
KM stands between the knowledge claim on the demand
side of the KLC, and as a source of knowledge in KC on
the supply side of the KL.C.

4. Feedback

The effectiveness and efficiency of KM is proved by
the feedback. It is necessary to prove if the user obtained
and understood the knowledge, i.e. if his/her knowledge
claim has been satisfied. The most important demonstra-
tion of the feedback is real activity (i.e. his/her involve-
ment in the key processes of the organization) of the user.
The experimental feedback may be used as a test, a trainer,
a simulator, etc., and it is even preferred in many cases.

CONCLUSIONS

The KC contains tacit and explicit knowledge carried
by living agents and non-living artifacts. KC also contains
information and knowledge. The agents function inde-
pendently or in co-operation with artifacts as a source of
explanations, experience (tacit knowledge), etc.

The KM is a graphical expression of an outline on how
to solve a problem. The KM uses knowledge, information
and data stored in the KC. The KM is created as a reaction to
an evaluated knowledge claim (see Fig. 5). The knowledge
claim can be both real and theoretical (supposed claim).

Within the KLC the KM represents connection be-
tween the demand and supply side (see Fig. 6).

Real process
Problem
¥ s
Interface —> User
A *
Knowledge Claim Manager
evaluation
Data AR
oot Information | TE | A
orilt:lner Explicit FA G
. L CTS | E
Knowledge - N
Source 5
Tacid Knowledge g
A
» Knowledge Map

Fig. 5. Creation and Reflection of Knowledge Claim
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The KM can reflect the dynamics of the problem solu-
tion and depict the sequence of the solution of the story
containing knowledge.

The effectives and efficiency of the KM is proved by
the understanding of the user, new knowledge creation in
the users’ head and finally in his/her real activity.

The KM can be stored in the connected KC or in an in-
dependent KC. The KM can be stored together with the
description of the problem which has lead to its creation
(at least with a reference to the problem).
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Role znalostnich kontejneri a znalostnich map ve vytvareni a sdileni znalosti.

Scientia Agric. Bohem., 39, 2008: 132—138.

Cilem clanku je charakterizovat znalostni kontejnery a znalostni mapy jako vyznamné koncep¢ni prvky zivotniho
cyklu znalosti v pojeti druhé generace znalostniho managementu. Vztahy znalostnich kontejnert a znalostnich map
budou charakterizovany zejména z hlediska orientace na feseni problému a nutnou dynamizaci statickych struktur.
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Metodika zpracovani je zalozena na analyze vlastnosti a funkci znalostnich map a znalostnich kontejnerd. Jejich vztah
bude definovan s ohledem na praktické vyuziti pii feSeni problému a na vyuziti uz existujicich znalosti v organizaci.

Zivotni cyklus znalosti je koncepce, kter4 integruje vznik a sdileni znalosti do lidskych socialnich systémii. M4 nabidko-
vou a poptavkovou stranu. VétSina praktika se dosud zameétovala na jeho nabidkovou stranu, ktera obsahuje procesy nutné
pro integraci znalosti v organizaci. Strana poptavkova je rozhodujici pro vznik znalosti u uzivatele. Kvalifikovana poptavka
predstavuje ochotu a schopnost aktivné prijmout znalost a ucit se. Vyjadiit znalostni pozadavek ve forme¢ vhodné, vystizné
a dostateéné kvalifikované otazky je Casto velmi tézké, ale dobie zformulovana otazka je dilezitym pfedpokladem pro fese-
ni problému. Formulace znalostniho pozadavku koresponduje s prvni fazi rozhodovani — ,,intelligence phase®. Jedna se
o nejdtlezitéjsi a nejobtiznéjsi fazi rozhodovaciho procesu, pfi niz je tfeba formulovat problém.

Znalostni kontejnery obsahuji znalosti vazané na zivé a nezivé nositele. Tacitni znalosti jsou zprostfedkované zivymi
osobami a jejich skupinami — Zivi nositelé znalosti (agents). Explicitni znalosti jsou ulozeny v rizné formé nezivych nositelii
(artefakty). Nezivi nositelé mohou byt dokumenty, pocitacové zaznamy a programy, obrazky, plany, vyrobky, ale i obrazy,
sochy, hudebni dila na prislusnych nosicich nebo v notovém zdznamu, sbirky piirodnin nebo historickych predmétt.

Ve znalostnich kontejnerech jsou také uchovany vystupy procesi pro zpracovani znalosti, které mohou byt vyuzity
hlavnimi procesy v organizaci.

Zivi nositelé znalosti mohou fungovat nejen jako zdroje znalosti, ale také v soudinnosti s nezivymi nositeli. DiileZi-
ta je jejich uloha napt. pfi vysvétlovani technickych detailti, pouzitych postupti prace a zkuSenosti. Tato tloha je de
facto zprosttedkovat a interpretovat ulozené explicitni znalosti a informace.

Pro zprosttedkovani znalosti ulozenych ve znalostnich kontejnerech se hodi znalostni mapy, které v sobé zahrnuji
znalosti a informace z nezivych i zivych nositeli.

Znalostni mapa je sjednoceni nosice, topologie a textu. Nosic je ¢ast dvojrozmérného nebo trojrozmérného prosto-
ru. Nosi¢ muze byt formalizovany pomoci systému soutadnic nebo jinymi prostfedky. Topologie znalostni mapy je
predstavovana riznymi geometrickymi utvary, obrazky nebo ikonami (Sipky, spojovaci ¢ary rovné a lomené, nepravi-
delné utvary). Topologie znalostni mapy je formalizovana, pokud sestava z prvku teorie grafti.

Znalostni mapa neni popisem znalostniho kontejneru, ale pfedstavuje navod k pouziti znalostniho kontejneru k fese-
ni konkrétniho problému. Znalostni mapa vétSinou neobsahuje doménové znalosti. V pripad¢ potieby téchto znalosti
obsahuje znalostni mapa odkaz na pfislusny znalostni kontejner.

Abychom mohli tvrdit, ze predkladana mapa obsahuje znalosti a zaroven je soucasti zivotniho cyklu znalosti, méla
by splnovat nasledujici pozadavky:

1. Spojeni s feSenim problému

Znalost je pevné vazana na feSeni problému. Existuje mnoho definic znalosti, ale obecné je mozno tvrdit, ze zakla-
dem znalosti je informace, ktera uspésné fesi problém, je mozno ji sdilet a pouzit pro feSeni podobnych problémd.
Znalosti mohou byt ulozeny ve znalostnich kontejnerech po dlouh4 1éta a nejsou vyuzity, dokud se nevyskytne problém
a piislusny znalostni pozadavek. Informace, ktera je zakladem znalosti, je v pfipad¢ znalostni mapy interpretovana
grafickymi prostedky.

2. Zachyceni dynamiky

Tento pozadavek souvisi s postupem feseni problému. V textu mize byt dynamika zachycena pribéhem. Znalostni
mapa tento piibéh transformuje do grafické podoby s pouzitim relativné malého mnozstvi textu. Staticky popis obrazu
neni znalostni mapa. V pfipad¢, Ze mtizeme podle obrazu vypravét pribéh a tento piibéh obsahuje znalost, je mozné
tento ptib&h zachytit znalostni mapou.

3. Reflexe znalostniho pozadavku

Znalostni mapa vznika jako reakce na konkrétni znalostni pozadavek. Znalostni pozadavek souvisi jednak s potie-
bou fesit urcity problém a jednak se zjisténim nedostatku znalosti. Znalostni mapa tedy stoji mezi znalostnim pozadav-
kem na strané poptavky a zdroji znalosti ve znalostnich kontejnerech na stran¢ nabidky.

4. Zpétna vazba

Vhodnost a u¢innost znalostnich map se ovétuje zpétnou vazbou. Je tieba ovéfit, zda uzivatel znalost piijal a pochopil
a jeho znalostni pozadavek byl tudiz uspokojen. Zpétna vazba se zejména projevuje v ¢innosti uzivatele, tj. v jeho ptisobeni
v realnych procesech organizace. Je mozno pouZit i experimentalni zpétné vazby, napf. pilotni kurzy, trenazéry, testy.

znalostni management; zivotni cyklus znalosti; poptavkova a nabidkova strana; znalostni kontejner; znalostni mapa
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