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In this paper a modcl for understanding the concept of informa-
tion is presented and how the processes of externalization and
perception of inf ormation by human beings could becunderstood.
This model is dif fercnt from the standard information theoretic
model. It combines thcundcrstanding of cognitive inf ormation
processing as an act of inforination generation from senseimpres-
sions with communication thcorctic considerations. This ap-
proach can bc of value for any system that is rcgarded as a
knowledge systcm with an in-built ordering structurc. As an
application somc conscquences will be drawn for the design of
information systems which claims to handle information itself
(c.g. multimedia information systems) instcad of giving refer-
cnccs to bibliographic entities. (Author)

1.Introduction

Speaking about the concept of information requires to
say a few words about problems in doing so'. Speaking
about cognitive information processing means to speak
about the problems of represcnting meaning in language
and the understanding of the meaning by another person.
Ithappens so that on onc day one may think it would have
been better to accept Wittgenstein when he recommends
not to speak about something one cannot speak about (1).
But on the other day one feels that idcas have to be
discussed. So it should be appropriate to prescnt these
reflections oninformation, cognitive information process-
ing and information systems to a wider audiencc.

Whatisthe motivation forregardingcognitive informa-
tionprocessing as a suitablc basis forinformation theoretic
considerations? First of all the multifaceted interpretation
ofinformation, espccially the focus onatechnical interpre-
tation, is well known. Information is measured quantita-
tively in bits and bytes according to the Shannon-Weaver
communication model or it is seen as raw material or a
commerical commodity. On the other hand, as aninforma-
tion professional who wants to build information systems
for knowledge acquisition by human beings, one has to
face instead that acquiring knowledge from an extcrnal
information system means that there must be a form of
reception and subscquent cognitive information process-
ing® Therefore itisnecessaryto gctabetter understanding
of whatismeantbystoringknowledgeinall formsofmedia
(forexample in informationsystems)and what is meant by
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acquiring knowledge from such information systems.

This point-of-vicw can perhaps best be illustrated by
posing a question: why do we make a difference - or does
somconc do not make this difference - between the so-
called amount of information contained in the numerous
trees of a forest with all their individual differences, the
amountofinformation contained in a library of books in our
mother tongue or in a foreign language or the amount of
information contained inthemeanwhilc uncountable pages
of the World Wide Web? Why do feel some of us even
distressed by theamountofinformation in the Weband not
affected in the same sense by the information one could
gain from the trees of a forest? Maybe the questions sound
silly, but: are we speaking always about the samc under-
standing ofinformation and of containedin? We will come
back to this question in our last chapter.

Next, it has to be characterized what is meant by using
the term information system. With the invention of new
mcdia the claim of these systems towards general or cven
universal benefitgrowsalthough the conceptual context of
the systems is unprecise. We will begin with discussing
roughly the understanding of information systems.

2. Developmentsin designing inf ormation systems and
information retricval

Historically seen, the first information systems were
libraries with subject ordered holdings, for example the
shelf presentationof thecbooks and journals or othermedia.
Later on we can distinguish between subject ordered
catalogues or databases with bibliographic rcpresenta-
tions of documents, for example library OPACs without
abstracts of the documents contents or online databases
with abstracts of the documents contents.

Onefurtherstepinthedevelopmentwasmarkedby full-
textdatabases (Onlinc, CD-ROM), forexample online hosts
like Lexis /Nexis; a lot of newspaper databases; electronic
encyclopedias or electronic books.

In somc scnse, the latest development of information
systems is characterized by the global networks as the
Internet and the discussions about the /Information
superhigiway. Many problems are discussed within this
context. Forexample wecancite 2problemsout of a list of
10 statedbyL. Floridi:

,stored knowledge on the Internet becomes greater
than that which can be accessed*
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accessible knowledge becomes greater than that which
can be managed“(2)

The overall development is not only characterizedby a
trend from referential systems to information containing
systems with respective underlying ordering structures
but also by globalization of information exchange and -
perhaps more important in the long run - by requirements
of intercultural communication and knowledge access?,
The community to which an information system is ad-
dressed becomes morc and more hetcrogeneous.

Todevelop a consistent and gencral theory for all these
phenomena of information systems means to give a foun-
dation for
- knowledge representation,

- knowledge ordering,

- information or knowledgctransfer between human be-
ings,

- accesstoknowledge in exterior media.

Asacommoncharacteristic for all information systems
we can state the following general information problem:

In order to acquire new knowledge will human beings
find the documents or media units they are looking for
by the various forms of subject access

Tosolve this problem a lot of methods and instruments
have been invented. Forexample wecan mentionrefrieval
tools, mainly intended for processes of searching within a
database, for example: combining search terms or catego-
ries by Boolean operators; truncation of search terms; the
ad jacency principle, distance or proximity opcrators; many
linguistic tools (for example stemming or integration of
dictionarics); free-text or full-text searching; relevance
ranking or rclevance feedback.

In the past ycars numerous proposals were made for
data enhancements. Thesc cnhancements should guaran-
tee better retrieval results measured by recall or help the
uscr to comprehend better the contents of documents. The
proposals can be summarized as follows: Inbibliographi-
cal databases we know cnhancements by tables of con-
tents; structured indexing data or abstracts. Nowadays
mecthods of automatic indexing are taken heavily into con-
sideration.

In knowled ge-oriented databases it is popular to inte-
grate multimedia features such as: pictures; sound,
animations; vidcos or interactive clements.

Special attention is nowadays given to the design of
user interfaces or generally to the design of human-ma-
chine interaction. Numerous investigations yielded asre-
sult that users of information systems need support for
scarching an information system cffectively. Therefore
these fecatures often are directed primarily to assist the
searchprocess by browsingelements. Inmorcdetail wecan
mention the followingelements: graphical userinterfaccs,
usc of pop-up menus, buttons or icons; integration of
onlinc help functions; hyperlinks between the objects of a
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databasc; use of navigational tools for the design of
individualizedsearchandbrowsingpaths, backtracking or
forwardingandtheintcgration of multimedia elements.

3. The conventional paradigms of information science

In anoverallconsideration one can say that all theabove
mentioncd efforts follow certain information theoretic para-
digms. These paradigms are mainly inspired by inf ormation
technology and can be formulated in the following form:

- Information systems do not only refer to inf ormation -
they contain information

- Wecan recognizc an amalgamation of books (or classi-
calforms oftext)and informationsystemsin amultime-
dia sctting
and as a consequence for the lcarning processcs and
environments

- Theformsofknowledge acquisition will change (or, as
many followers of inf ormation technology would prefer
to say, they even have to change) by means of
~ Computer Based Training
- Distance learning
- The possibilities of the Information superhighway

If one is interested what all thess efforts have effected
for the efficiency of information systeims to their uscrs, it
becomes most obvious thatthe progress madchasbeennot
so significantas formerly expected.

This assessment can be supported by own expericncces
with inf ormation systems or by some quotations. We refer
tojustone ratherpessimistic soundingstatcmentbyWilfred
Lancaster et al:

. What evidence exists that teclnology has solved the
sub ject access problem? Not much.

The conclusion that emerges most clearlyis that,ifone
wants to know the best things to read on some topic,
there is no substitute for consulting an expert, either
directly or indirectly (e.g. an expert-compiled bibliog-
raphy)“(8)

For anyonc designing, implementing or running an
information system this opinion must be a challenge.

With the advent of the new data networks we can even
see the creation of new metaphors. In the past we were
afraid that we seemed to bedrown in the flood of informa-
tion, but today we are surfing the Internet, or we are lost
in hyperspace.

These metaphors indicate that we are faced with a new
understanding of information. Inf ormation is now described
by new attributes as supcerficial or cursory, it will loose its
conncction to content. Not the research for senseful or
uscful information is the goal of using an information
system, but moving at a surface becomes the goal. It is
regardedasaniceattendant symptom if we find something
useful by serendipity.

As a consequence of all thcse observations it seems
very neccssary to develop a theory of information. This
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theory should be built upon a concept of information that
has to be reflected according to the human (cognitive)
requirements and it should be a communication oriented
theory, therefore able to consider not only the dimensions
of knowledge but also the dimensions of actions.

This consequence has been proposcd by other authors,
too, for example onc can cite Erhard Oeser:

., We need a genuine fundamental theory of in formation
that has to integrate and incorporate bhoth existing
technical information theories and biological, neu-
ropsychological information theories. “ (9)

Before giving now some ideas or proposals for such a
theory, it is necessary to summarize once more the nowa-
days commonly accepted guidingprinciples forconstruct-
ing information systems, the conventional or classical
paradigms in a morc abstractsetting:

Information as it is produced by authors and stored in
information systcms has some properties: first, it is an
entity. Therefore itcanbe raw material, acommodity and it
hasa value ofits own. Furthcrmore it can be divided into
units and these units can be represented, stored and
retrieved as semantic units or so-called informational
units. It must be cmphasized that this concept includes the
idea that these units are de-individualized units.

Furthermore, ifthe total amountofinformationincreases,
it is possible to accumulate it. Karl Popper has character-
ized this process in his idea of world 3, as sum of all true
propositions about the real world, if the world is regarded
as anordered world (1 0). Within the informationparadigm
this idea is even generalized to all forms ofknowlcdgc or
propositions about anything and not limited to scientific
knowledge.

The exchange of information between persons or be-
tween a person and an information system is described by
a sender-recciver model. In a pronounced form - the so-
calledconduit metaphor - thismecans (11): the information
(as a sum of its units) remains unchanged during the
transmission, it arrives atthe receiver in the same form as
it was submittcd by the sender, we can pick it up and take
itaway*.

Applying these ideas to information retricval systems,
one can state:

Information retrieval - and therefore the above men-
tioned information problem - is an act of problem
solving.

Asking a question must be answered by retrieving and
submitting informational units. These units will then an-
swer the question. This canonly betrue if one believes that
it is possible to design information systems containing
informational units as a one-to-one representation of the
knowledge about the world.

Onecansummarize thisinanotherwaybylookingatthe
followingillustration:
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This model raises some questions: thc conduit-meta-
phor can explain how merefacts ordata can be transferred
and acquired as factualknowledge if the respective general
concepts arc already present but it cannot explain the
acquisition of structural knowledge. Furtheron therc are
problems explaining paradigm shifts for certain concepts,
for cxample, how should one handle the understanding of
matter before and after theinvention of relativity theory?’

If wenow remember that the receiver of informationis a
human being and that any sensc perception depends on an
act of cognitive information processing it is necessary to
develop the ideas of conceptualizing information viacom-
munication acts by considering constructive and cogni-
tive arguments,

4.Information processing: a constructive and cognitive
vicwpoint

We will first present some propositions and afterwards
give some arguments, The propositions are:

- There is no information without cognitive structures;
knowledge is the knowledge of human beings.

- Information cannot be accumulatedoufside a cognitive
structure.

- Externalizationofinformation into information systems
- respectively the reception of information out of infor-
mation systems by human beings - is not a process of
self-evidence, instead it must be explaincd by an infor-
mationtheorctical model. Externalization and reception
of information from any media must be cxplained by
modecls of cognitive informationprocessingand knowl-
edge acquisition.
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What arguments can be given that support these propo-
sitions?

First of all, human inf ormation processing must bc seen
in the context of communication acts. Human beings grow
up and livein a natural and ina socio-culturalenvironment.
They get unflinching sense impressions from their sur-
rounding, these impressions give rise for cognitive infor-
mation processing® The visions of the world which sur-
round the human being are constructed as his or her
cognitive cffort. The real world - it docs not need to be
discussed if it exists - cannot be rccognized objectively, it
must be modelled within the cognitive structure of any
human being separately. Most impressions are not the
impression of only onc individuum, they are shared by
many pcople. As social beings with ability to act and to
spcak, these individuums want to share the individual
impressions with other human beings by communicating
aboutthem. Learning, knowledge acquisition andbuilding
up cognitive structures must be seen as a steady process
with testing former acquired structures by new impres-
sions and communication’,

This model can be seen as the basis for any information
transfer between human beings, whether the communica-
tion is a verbal or non-verbal one.

Withinsuch a model a central question - to be answered
necessarily - is the existence of criteria for the success of
information transfer between human beings. Only if this
question can be answered satisfactorily, one can hope to
answerthequestion foranyprocessofinformationtransfer
from media to human beings.

The most simple test is to examine the success of an
initiated action. For cxample, if one is asked forafork and
gets a knife, something in the communication failed. Usu-
ally this will give the necessity for a correction of the
previous action. We all pass through numerous situations
likethis orsimilaroncswhilewearegrowingupand lateron
during our whole life.

All human expericnces are stored in the cognitive
memory. Any new situation, all sense impressions arc
compared first with this mcmory. The impressions may fit
to some structure alrcady acquired, they may be more or
less similar or they may be entirely unknown andnew. In
the last casc a new conceptualization is necessary and
leads tothe generation ofnew knowledge. Thisleadstothe
conclusion that the memory is of ultimate importance for
any cognitive information processing and can bc seen as
a further organ of sensc, perhaps the mostimportant onc?,

In our life we have to conceptualize many different
actions and we are communicating with many different
people. We have toidentify them asknown orunknown, we
have to group or classify them as similar or dissimilar. All
this isdonebymcansof abstract processes. Asarcsultwe
acquire abstractknowledgeandcancommunicatcinverbal
form about this when wc have acquired the respectivc
verbal designations. In this way, we do not only con-
ceptualize actions but also objccts and their respective
denotations.
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The processes described have to be seen as processes
enduring the whole life, they are part of the ontogenetic
development of any human being and they are supported
by phylogenetic processcs. So we can say that the forming
of the cognitive structure is a never ending process.

Now one can ask the question, what makes a communi-
cation about abstract concepts successful? We only can
test the successful use of previously acquired abstract
concepts in a communication situation with another per-
son who also knows about this special abstract concept
andcanuseitcorrectly. Thistestcertainly isamoredifficult
or problematic one as the formerly discussed test of ac-
tions. One has to assume that the partner of the communi-
cation process uses this concept in a correct way. In
general this means, the successful communication of ab-
stract concepts depends on a vice-versa-modelling of the
cognitive structure of both partners in the communication
act. Although this tcst cannot be described in a more
precise way, onccanseeitasageneralization of testing the
success of an action.

With aterminus technicus the requirements for thistest
arc described as Coupling of cognitive structures.
Neurophysiologists tell us that the process of perception,
the comparison and recognition of the known orunknown
is supported by one important attribute of the human brain
that they call plasticity. We do not compare and decide
alongthe categorics of trueor false,primarily wearelooking
forsimilarities.

After regarding the direct communication act, we will
now discuss externalization of cognitive information in
media and the reception of information frommedia. Forthis
discussion il is useful to distinguish different forms of
knowledge,for example

- procedural knowledge (or knowing how to do)

- data or fact oriented knowledge (or knowing what)

- structure oriented knowledge (or knowing why or
about)

The lastformofknowledge can be dif ferentiated further
into

- verbal knowledge, understood as knowledge that is
represented for communication in verbal form, and

~ systematicknowledge, understood as knowledge about
rclations between concepts. Forsystematic knowledge
it does not matter, if this knowledge is represented in a
verbal form or not.

This distinction makes clear that knowledge in our
contextmustalwaysbeunderstoodastheresult - precisely,
the ordered or structured result - of cognitive information
processing.

Although the above mentioned distinction seems nec-
cssary it must be emphasized that the forms ofknowledge
are not always - perhaps never - to be separated from
another. There exist many examples thatacquiring proce-
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duralknowledge may need in parta formof verbalization or
that acquiring a verbal concept of an action may need the
respective procedural knowledge and so on.

Ifonc wantstoconstructinformation systems forknowl-
edge acquisition by human beings one has to explain how
all forms of knowledge can be stored in externalized form
and how an information transfer is imaginable from these
media into a cognitive structure. The previous discussion
about forms of knowledge should indicate that for each
form of knowledge a distict form of storage is necessary.
This problem sounds serious enough, even more serious
is it to handle the overlap between the different forms of
knowledge in one information system fordifferent people
with different cognitive structures.

5. Domains of referenceforstoringand acquiring knowl-
cdge

In this chapter, we will propose the consideration of so-
calleddomains of reference for storing data that should be
the basis fora cognitivereception process. These domains
should be seen as a substitute for cognitive structural
knowledge which cannot be externalized. The domains
resemblescriptsastheywereinvented byartificialintelli-
gence or other propositions of context setting for knowl-
cdge. In the context regarded here, these domains should
be understood in a very broad setting. They include not
only knowledge in form of propositional statements (as it
is known for scientific knowledgce) but also contextin an
everyday sense of different cultural environments®. It is
nccessary thatall formsofknowledge be disambiguized by
context settings, therefore these settings are described by
several domains of reference which lateron become impor-
tant for externalization and reception of information from
mediasources. In arough structurc one can mention at firstthe

Domain of inter-individual validity

This domainhasthemostfar-reaching claim forvalidity,
sometimes it is called objective. Only logic and its laws can
be seen as the tool to fulfill thisclaim. On the other hand this
tool cannot represent all forms of knowledge, simply be-
cause conventional logic is lacking the dimensions of
space and time.

The second domain is the

Domain of de-individualized validity

The laws or rules of this domain are not as strong as the
previous ones, they areresults of our growingup in asocio-
cultural environment. By continuous practice we regard
many rules as obligatory. By thourough inspection - per-
haps when travelling to another country - we can state in
most cases we would declare a rule as self-evident if it is
only one of many possibilities.

The next special domain is a whole group of various
domains characterized by
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Subject specific de-individualized validity

This domaindescribes the result of every education and
training withaccompaning specialization ofthc individual
being. Well-known examples of these domains are our
scientific disciplines and communitics with spccific
conceptualizations and language representations. Mem-
bersofsuchacommunity finditeasy tocommunicate with
other members of the community but difficult to discuss
with non-members about domain specific sub jects. When
discussing sub jects outside the specific domain any mem-
ber of the domain has to adjust him/hersclf to the new
domain. Weallknow ofexamples that thismay be difficult.

Then we have the

Domain of validity as a result of conmmmication acts

We all arc affected by this domain every day of our lifc
and itis dif ficult to describe the influence of this heteroge-
neous domain in our living and thinking. At least onc can
say that there are influences and that this domain has
connections and interactions to all other domains. Exam-
ples are any forms of social gatherings or groups (for
example the family, the ncighbourhood, working environ-
ment, sportsclubs and so on) with their own habits. By
regarding this domain, one can perhaps see best, that in
everyday life we are not perceiving our world - we are
constructing our world by cognitive processes.

Finally, a further domain must be mentioned, the
Domain of individual experience and episodic validity

Itis evident thatthe validity of such a domain cannotbe
generalizedinaform thatit gains validity formany persons.
Butitisalsoevidentthat any personal decision - and forms
of knowledge acquisition from media as well - highly
depend on this domain.

It has to be stated that we are far from operationalizing
the concept of domains of reference for designing specific
information systems. But we think it is an approach for
understanding the overall possibilities and limits and that
it is necessary to take them into account by constructing
information systems especially if they claim to contain
knowledge in an ordered structure.

As a conclusion the task of externalizing cognitive
information can be characterized as the sum of

- Externalizing dataor facts

- Externalizing some structure in form of
- verbal knowledge and
- systematic knowledge

- Externalizing cultural and social frames in the sense of
the discusscd domains of reference
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Now once more we have to ask for a test for the
successful reception of externalized information by a hu-
man being. From the point of view of human communica-
tionitis evidentthat it is not possible to communicate with
an information system. Therefore none of our tests for a
successful communication - and this means a successful
transfer of information - can be used. How can one intro-
duce conditions for the successful reception of external-
ized information by a human being? Without being able to
answer this question completcly, it can be derived from the
previousgivenargumentsthatthe externalizationofknowl-
edge forms and knowledge structures must be in corre-
spondence to the respective forms and structures of a
person. Furthermore extcrnalization needs some form of
storage of one or more domains of referencc andthatany
person who wants to create cognitive information by
reccption of externalized information must already have
acquiredthe respective domains within its cognitive struc-
ture. Once morc westress the need to distinguish between
the domains that can be seen as interpersonalized or dc-
personalized and the domains of individual validity.

We can come to a conclusion: whencver we speak of
informationasexternalized or storedrawmaterial for recep-
tion by a human being, this can only be justifiedifand only
ifthehuman beingownsan appropriate refercntial systems
forinterpreting the externalized data.

Sometimes the argument ofsubjectivism orsolipsisim is
objected against the presented position of cognitive infor-
mationprocessing. Withoutgoingintodetails it can be said
that cognitive information processing has a function for
the survival of human beings as an autopoietic system
individually or as a whole. This includes for every living
person - and for humanmankind in total - to communicate
with other persons about shared impressions. If one is
intercsted in successful communication - and this is an
evolutionary necessity - it is not possible to develop a

standpoint of subjectivism or solipsism'.

It is easy to see that certain data can be the origin for
information gencration for one person and completely
senselessforanother. Itis a matter of question whetherwe
canspeak of externalized information if only one person is
able (owns the rcferential structure for interpretation) to
generate inf ormationfromstored data orwhether morc than
one (how many?) persons must be able to do so. In an
intercultural context it becomes debatable whether there
cxists any externalized data that is equally a source forthe
same kind of cognitive information by any two different
people.

Afterdiscussingthistheoretical framework we will now
draw some first consequences for designing information
systems. Not all are entirely new but within the presented
framework they can be supported by new arguments.

6. Consequences for the design of information systems

Atfirstitsecmsuseful to giveanew interpretation of an
information systen:
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An information system contains no information but
cvery information system (even full text databases) has a
built-in model of knowledge which depends ontimebased,
social and cultural dcpendent conceptualizations and cer-
tain domains of reference so that the stored data of an
information systeni1may be used for acquisition of knowl-
edge under the following assumptions:

- theuser(the individual cognitive structure) has already
acquired the domains of reference used for extcrnaliza-
tion

- the user is ablc to understand or to interpret the con-
cepts used in the information system

This abstract characterization can be detailed in some
points: Information systemshave a time-dependent func-
tion and benefit fora group of users with a specific sub ject
oriented interest and socio-cultural background. There-
fore, itis notpossible to build a time-independent universal
informationsystemor toaccumulatc all knowledge in onc
informationsystecm. Forreprcsenting knowledge, inf orma-
tion systems must integrate those domains of reference
necessary forthe user groups they arc addressed to. Every
form of knowledge (as dif fercntiated before) needs its own
formofcxternalization inaninformation system,

From this, some propositions about special features of
information systems can be derived:

- Searching features areappropriateforprecise concepts
with individual or proper names (without semantic am-
biguity) but less useful for forms of fuzzyness or am-
biguous conceptualizations.

- Browsing features are undispensible, but they must
offer more than merealphabetical lists of words.

- Evenbetterarcnavigational aids which represent forms
of semantic context or structure. There should consist
tools that help users for conceptualizing their search
intercsts within specific domains of reference and tools
for disambiguating the conceptualization and repre-
sentation in any documentary language. For an elec-
tronic library cataloguc this can mecan not only to inte-
grate a structured vocabulary but also some kind of
clectronic dictionary or encyclopedia.

- Furthermore, it is useful to add systematic trees and
associative links,

In the eyes of information professionals some of the
consequcnces may be seen as self-evident, others as too
abstract as to rcalize them within a special information
system. It is the advantage of the presented model that
some ofthe pretended self-evident - butnotalways realized
- features are being substantiated by this model. The more
abstract consequences need further investigations and it
isnot a matter of discussionthat they have to be detailed
further before one can realize them in future information
systems. But if one accepts the proposed model of cogni-
tive inf ormation constructionthe guiding principles forthe
realization of information systems will have changed. It
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should be emphasized herc thatitalso gives some hints for
limits ofinf ormation systems that may be of thcirown value,

7.Someconsequencesfor information ethics

Concludingly some consequences for information eth-
ics will be presented that can be derived from our consid-
erations. We will explain this by shortlymentioning only 3
important consequences. The first one is that the
conceptualization of information as cognitive construc-
tion takes human beings into the focus of consideration
and not technical means, processcs or products. Secondly,
information cannot be seen mainly as raw material or
commercial commodity; the value of information has to be
assessedonly by thehuman beings themselves, and thirdly,
any individuum is responsible forits own cognitive infor-
mation processing.

Now, we cancome back to ourquestionatthe beginning
of the paper. We have to face that for our survival within
acommunity - beitaprofessional, private, political or any
other community - that the generation of information from
exterior sources is not regarded of equal sense or value.
Nowadayswe consider itusuallymorcimportantto gener-
ate information from books ofalibrary or from the Internet
than getting impressions by regarding trees of a forest or
listen to story tellers. Even more, the society, the mass
media and ourrespective individual environments around
us generate a kind of pressure for an assessment as to
which onc of the many cxterior sources is of more impor-
tance than another one.

This leads to the conclusion that in the societies of our
times the usefulness or even the value of information
generationfromexteriorsources is notonly amatter of purc
epistemology butalso - or even stronger - a question of the
social surrounding. Perhaps this question and ideas for
handling it will be largely vitalized by the many forms of
intercultural dialogues we are now having to facc and
which are strongly promoted by the existing global net-
works.

Notes

1 The present paper is the written version of a talk given at the
International Conference on Conceptual Knowledge Processing,
held in Darmstadt, Feb.28-Mar.1, 1996

2 At the moment we will not precise the difference betwcen
information andknowled ge. Roughly speaking, wcconsiderknowl-
cdge as the structured or ordered result of cognitive information
processing. Thisdifference willbecomemoreclearinthe later coursc
of discussion.

3 Thcimportanceof'this problemis demonstrated by an increas-
ing number of papers, cf. for example (3-7).

4 Foramorc detailed discussionsee (13)

5 This example has been discussed by T. Kuhn in (14)

6 Asageneral reference for this point of vicw onc scc (15)
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7 This argumentationrelies o nthe thcorics of H. Maturana or E.
von Glascrsfeld. In their writings more background could be found
which in summary isknownas radical constructivism.

8  This point of vicw is stressed by G. Roth (14)

9  Thewordculture isusedhereinaverybroadscnsc, itincludes
themeaning, thatascientificcommunity oranorganizationcanhave
ist own culture.

10 TForthispointwereferoncemorctothcwritings of H. Maturana
and E. von Glasersfeld (notc 7)
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