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1 Abstract 
The title heading this paper Being@ keep company 

with electronic evedence  is referring to an university 

training on the Internet which is processing insight 

into how science 'works' (in the active sense of the 

word) under the articulation of information- and 

communication technology (ICT) and pursuing this 

aim by means of ICT. The programme is called 

Ommat. It connects ideas we put forward in earlier 

work [Kooistra et al., 2000]. There we concluded that 

the paper sources and the networks of paper-

presenting scientists as they existed during the 20
e
 

era, will vanish and that we are facing an outward 

oriented ICT-methodology which can handle the 

situation of being connected the digital way. The 

consequence of the ICT methodology, we say, is that 

one is persistent at an address (being@) in a process 

of growing intelligence. One is (part of) a Growing 

Intelligent Agent: a Gi@'. Ommat covers these ideas. 

About this programme, its theoretical notions, its 

didactics and some of its results among 800 students 

this paper reports. 
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1. Introduction 

The academic values are they in danger if education 

becomes more and more digitalized and virtual? The 

answer cannot be found in discussion. A better 

answer is to research into the field of information and 

communication technology and university education. 

How much of a knowledge agent is (in) a professor? 

Johansen [Johansen, 1997] has described a 

knowledge agent as a type of intelligent agent that 

deals in knowledge, in the way of keeping, querying, 

distributing it or communicating it whether as a 

primary or secondary function. What if one 

recognises that knowledge is actionable information? 

In 1999 the three of us (Robbin Hough, Tor Hough 

and Jan Kooistra) extended Johansen's concept with 

the idea of the Gi@ (Growing Intelligent Agent) 

[Kooistra et al.,2000] In fact, most information that is 

actionable, is open to alternative actions.To have an 

understanding of the consequences of the several 

outcomes is for the agent to possess wisdom. The 

kind of wisdom we had in mind we defined as the 

output of a process. How can an agent participate in 

such a way that it maintains and improves its 

connections while blizzard of data obscures its view 

of the terrain? We indicated that this problem better 

can be mastered by modelling the knowledge agent 

evolution of understanding through four states: data, 

information, knowledge, and wisdom. 'By identifying 

the unique interdependence of the researcher and the 

knowledge agent as understanding evolves, we can 

better define the requirements of an effective 

knowledge agent'. [Kooistra et al., 2000] From here 

we started to think about a programme ('processor') 

that could be illustrative of the kind of systems we 

have in mind and that at the same time can 'deduce' 

an intelligent agent out of an professor and visa 

versa.     

 

 

2. Ommat 

Dealing with scientific sources (In Dutch:  Omgaan 

met wetenschappelijk materiaal; abbreviation: 

Ommat) is an educational programme / university 

training on the Internet bringing students to the 

insight into how science works under the articulation 

of  ICT, pursuing this aim by means of ICT. This 

programme is written in Dutch but could do its job in 

any language that is in use by scientists. The 

programme connects ideas we put forward in earlier 

work. We stated there that in the near future 

anonymous and unfinished material (data) will go 

round ready to get a push by someone as a ball in the 

pinball machine and that we are in need of an 

outward oriented ICT-methodology which could 

handle the situation of being connected the digital 

way, a methodology which has its own pragmatics 

which will process people into a new system. We 

presume that the consequence of the ICT 

methodology will be that one is persistent at an 



address in a process of growing intelligence. We call 

this: being@. One is (part of) a Growing Intelligent 

Agent: a Gi@". [Kooistra et al. 2000]. Ommat covers 

these ideas. One is persistent at an address in a 

process of growing intelligence. We will discuss 

these different elements in more detail below.         

  

 

3. Gi@ 

The Gi@: Growing Intelligent Agent conveys the 

ongoing interweaving of the fast advancing 

information- and communication technology (ICT) 

and classical human qualities like feeling, searching, 

thinking and (ir-)rational deciding. The old idea of 

the agent as deputy or substitute that has the power to 

act or maintain order and law gets here a new 

meaning. A Gi@ is an interactive workspace that is 

not  just a tool used by individuals (or e.g. groups, 

schoolclasses, etc.). It is really a deputy: a partly 

virtual and partly human substitute that has the 

(managing) power to deal with collected information, 

to make conclusions, to take initiatives based on 

recursive server-based information. So we can 

understand the four activities of Johansen's 

knowledge agent (keeping, querying, distributing and 

communicating) as coupling the elements of a 

system. The system, in this case, is the production of 

survival knowledge by an agent. The agent can 

operate at  different levels (group, class, staff) and 

within different area's (neighbourhood, nation, 

institute, university, etc.. To choose for the concept 

of survival knowledge underlines the basic notion of 

education: in general parents die sooner than their 

children. So they have to hurry to tell their kids how 

to survive. In this sense all education signifies 

survival . The key to the understanding of these 

systems of the production of survival knowledge (and 

to the activities of keeping, querying, distributing and 

communicating) is that the structure of these systems 

is at the same time means AND outcome of social 

practices of system elements. Ommat is a Gi@  

processing survival knowledge on behalf of a student 

(client) persistent at an address on the Intenet  / 

being@.  

 

Figure 1: Gi@ Ommat 

4. Ice-canoe 

From systems point of view the programme Ommat 

has a challenging feature. It refers to a special kinds 

of systems. The structure of these systems is, as we 

said, at the same time means AND outcome of social 

practices of system elements (economies, 

technologies, social security practices, etc.). This 

means / outcome mechanism is what we call an ice-

canoe.  

 

Figure 2: ice canoe 

 

About the story of the ice-canoe we reported before 

[Kooistra, 1991]. The story is as elementary as 

illustrative: once an artist built a canoe out of the 

material ice, he launched it in a pond and paddled 

around till his boat melted / vanished into its original 

state: the water. One can refer to knowledge as being 

an ice-canoe. It is made of the same material we try 

to sail on. Knowledge is frozen ignorance. Only with 

a lot of energy (sociale constructions, education and 

technology) we can succeed in keeping our 

knowledge frozen. Ommat is in our case almost 

literally an ice-canoe. It has these rarefied 

lightheaded characteristics of virtuality, of streams of 

information, of being busy with keeping, querying, 

distributing and communicating information 

somewhere at an internet address. And if one extends 

the concept of frozen ignorance with the idea of 

survival knowledge one has all the ingredients 

together. Overall the programme Ommat shows the 

structure of science at the end of the last millennium. 

Science as the art of framing perishable data /  

information / knowledge into a electronic vehicle that 

is droven by a set of interdependable (formerly) 

social activities: keeping, querying, distributing and 

communication.  

 

 

5. Being@ 

'Je suppose que dans toute société la production du 

discours est à la fois contrôlée, sélectionée, 

organisée, et redistribué par un certain nombre de 

procédures qui ont pour rôle d’en conjurer les 

pouvoirs et les dangers, d’en maîtriser l’événement 

aléatoire, d’en esquiver la lourde, la redoutable 
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matérialité' [Michel Foucault, 1971a, p 8/9]. It is the 

hypothesis Foucault advances in order to fix the 

terrain where the pressure between knowledge and 

truth can be located. The hypothesis (translated) sais 

that in every society the production of discourse 

(formal speech) is at once controlled, selected, 

organised and redistributed according to a certain 

number of procedures, and that the role of these 

procedures is… 'to avert its (discourse) powers and 

its dangers, to cope with chance events and to evade 

its ponderous, awesome materiality' [Foucault, 

1971b, p.8]. By emphasizing that these procedures 

just are rules of exclusion Foucault creates insight 

into mechanism which is responsible for the freezing 

of ignorance into knowledge. The idea of the ice-

canoe shows the interdependence of the subject and 

the object. The object (knowledge) is telling itself by 

means of the speaker which has to pay his 

contribution to survival. Man appears in the 

ambiguous position of an object of knowledge and as 

a subject that knows. Survival is in the discourse. We 

are AT our knowledge.  The way Foucault's anti-

subject philosophy is (e-)valuating the relation 

between man and knowledge gives us a notion of the 

(epistemological) set-up of being@. Being@ is the 

discourse as sustained by its virtual members. At any 

moment it is the direct (live) outcome of an 

information process. It is a knowledge recording 

medium made out of visitors (membership) and 

search engines (exclusion). To give depth to this kind 

of existence, it is essential to consider being@ as a 

complex system.  

 

 

6. Complex systems: form, processes and 

capabilities of being@ 

'Among the key insights to grow out of research on 

complex systems is that of the need for the analyst to 

carefully consider the level of the system being 

studied', says Hough [Hough, et al., 2000].  

 

 

Figure 3: Hough: Form, Organization, Capabilities 

 

Hough suggests that the features of the structure (of a 

complex system) are characteristic not of a single 

entity but of three separate system levels: 'The 

organization may indeed have a  form that is modular 

or hierarchical. Processes, however, characterize the 

groups that make up the organization and capabilities 

contribute to the diversity that is characteristic of 

individuals'. [Hough et al., 2000]. So one is @ a site 

as a result of processes that are interacting 

simultaneous. Being@ has the (hierarchical) form of 

the deputy: a site acting as the law during the log-in. 

The processes of selecting, acquiring, ordering, 

opening up and making available of data 

(information, knowledge) characterise the users that 

make up the organization of the deputy and at last the 

capabilities (quality and quantity of the information 

the deputy includes, as well the quality of the rules to 

change the law by which the deputy is ruling) 

contributes to the diversity of the paticipants (the log-

ins). So one can be  '@ the Titanic', '@ the MIT-

institute', '@ the core of philosopy of science' or ' @ 

all you need to know about sex', etc. etc.  (series of 

links or addresses). And at this point the whole 

process starts again and can grow (or dry up). The 

quality of being@ depents on the constructive quality 

of the complex system of form, organization and 

capabilities. From here it is easy to see that almost 

90% of the sites we could be-@ just are offering 

rigide deputies of  something (for instance sex-

pictures) because the users seem to want to have just 

that information by which they are already selected 

(note the recursive energy in it) This represents the 

idea of Foucault about the exchange of subject and 

object. Sex-pictures are (become) the formal 

language beyond which these users (log-ins) can not 

speak and so they are selected by this (in-) capability. 

Man as enslaved sovereign, as observed spectator 

[Foucault, 1970  p.312].  

 

 

7. Ommat: strategy  

Ommat [Ommat, 1998] is a Gi@  that recognizes 

these three dimensions: form, organization and 

capabilities that are making (processing) together the 

circumstance of a specific discourse. In practice 

Ommat is an interactive programme for the search 

and exchange of data, information and knowledge on 

a site on the Internet (http://www.fss.uu.nl/ommat) in 

use by among 800 students at the Facaulty of Social 

Sciences, Utrecht University, in the Netherlands. At 

first sight Ommat looks like a virtual library manual 

but at the point where other manuals end, Ommat 

makes a move forward. Ommat leads the student 

from the area of skills into the area of strategic 

searching. To initiate this process of strategic 

searching the programme is linked to the curriculum 

of the (academic) studies the students take as subject. 

This strategic searching can not be successful if  the 

student does not obtain insight information about the 

laws that rule the area where he is (wandering 



around) at that moment. What is the value of the 

data, information, etc. ? Where 'is' he 'at'? Who is the 

deputy in the area? Here the programme goes into a 

next phase. The student leans to look for the sources 

his teachers / professors are using themselves. What 

was published by my teacher and to whom he (the 

teacher) is referring at his turn? Thus the student 

starts searching for the web/network of 

scholars/scientists that he maybe will going to join in 

the future. Thus the student gets the idea how science 

'works'. Data, information knowledge etc. are 

products that go round in special groups of people 

(people called scientists) and there are procedures to 

change or to maintain these products. Science works 

like the global 'rumor' experiment of the kind so 

often tested in the introductory psychology 

classroom: passing a  

 

Figure 4: the stucture of the Ommat-site 
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message in the circle will mean that the message 

1) will change and  2) will become a dirty message 

with a lot of sex in it, unless a lot of (human) energy  

is employed to keep the message 'clean' . So the 

student learns to regard and face the power hiding in 

knowledge since it (the knowledge) is linked to 

himself (the student) by means of identity and 

socialization (compare the idea of discourse). 

At that point Ommat takes another (last) step: by 

creating an on line newsgroup on the (local) net . 

Those students that are working on the same theme / 

subject (searching for the same kind of information) 

start to communicate in a shared workspace. Actually 

students are put together as a result of  the choise 

they have made for a certain topic (at that point in the 

curriculum) about which they have to write a paper. 

This paper has to include a (first) attempt for setting-

up a research design. How to reserach into a topic? 

Thus, there and then the students meet the challenge 

to design research being@ the topic. New rules and 

standards come along with the use of ICT. It is not 

any longer important or even possible to control if 

the student as an individual knows what he makes. In 

an interactive process of selecting, downloading, 

communicating, making available etc. superb 

products are comming into existence. At the end 

nobody knows who made it! They have become 

nobody's and everybody' s intellectual property.  

 

9. Ommat: didactics 

Three didactical procedures are hidden in the 

structure of the Ommat programma. From start to 

finish the student gets pushes /signs from different 

sides into the direction of joining the deputy. These 

pushes are: 

1) Following search procedures from closed to 

strategic solutions. The closed solutions 

represent the right answers to the questions 

imposed. Where can I find which information? 

And why there? The strategic solutions 

represent the ability to switch between the 

different solutions and different levels of 

information. Which kind of information do I 

need to complete my project? 

2) Funnelling from interesting themes into the 

discourse of the discipline (study). Which theme 

is interesting? Which theories are founding the 

themes. Do they belong to my field of study? 

Which scholars should I refer to? Do my 

professors refer to these scholars. Why or why 

not? What is the relation between me and my 

discipline (study)? 

3) From isolation to correspondence. What have I 

got by finding this information? Is there 

someone with whom I can discus the value of 

it? Do I know someone I can meet face to face 

to talk about it? Is there a possibility to ask my 

questions, to pose my insecurities virtually and 

anonymously? Is there some place to be@?  

 



These three didactic procedures are not only 

processing the student to the position of being@ they 

are also changing the (hierarchical) status of the 

student. The pragmatic consequence of the use of 

information and communication technology (ICT) is 

that the students are becoming correspondents. They 

move up to the (former) position of the librarian. 

Since the position of the librarian was that of 

selecting, acquiring, ordering, opening up and 

making available of data (information, knowledge), 

now these tasks are split into three parts: the use of 

search engines (selecting), the use of data-bases 

(acquiring, making available) and the use of virtual 

correspondence (ordering, opening-up). The use of 

ICT flattens the hierarchy between staff and student.  

Students become librarians as they were at the 

beginning of the era of modern science.  

 

 

10. Some results and problems 

Ommat has been introduced in the courses of 

1998/1999 at the Faculty of Social Science of the 

Utrecht Universty in the Netherlands. About 800 

students were linked to the Ommat project while 

studying their own discipline. These disciplines are 

in this case: psychology (40%), sociology and 

general social sciences (15%), anthropology (10%), 

pedagogy (25%), educational sciences (5%) or 

social-economy (5%). What these undergraduate 

students have in common is that they all have to 

perform the same assignment/task during the first 

period (trimester) of their study. They have to 

accomplish a design of a researchproject on a topic 

(they can choose out of 25 topics) and were they can 

meet each other interdisciplinary (if they like). The 

topics represent areas of the social sciences where 

(recent) research has been undertaken. In designing 

this research project students work together in groups 

of three. This means that over 300 designs are made 

in the same period in 25 different areas (fields) of 

social science research. Not all are areas are having 

the same appeal for the students. For instance 

research into field of sexuality attracts 10 times as 

many students as the field of poverty in the Third 

World. The final excercise in the programme Ommat 

is Interactive on the Internet.  The students learn to 

be @ the workspace (of the topic they choosed).  

 

In Oktober 1999 we got the first results of the 

evalution of the programma. However a full report is 

not yet available. Two results became available 

already patently obvious. The first is a logistical 

problem. There were not enough computers available 

at the moment we need them. Training on skills (a 

training of 24 hours) during the first phase of Ommat 

took a lot of time for the whole student population  

(more than 60 days). At the level of the programme 

itself this means that (under the circumstances of our 

Faculty) a good balance was lacking between 

logistics and the kind and amount of  excercises  the 

student had to perform within a certain period. The 

solution here lies in not only in enlarging the capacity 

of the computer (training-)rooms or in giving 

students facilities to buy a computer and connect it to 

the faculty server, it also requires changing the 

excercises, making for example the routing through 

the programme more flexible, creating the possibility 

to do self-tests and to creating new kinds of support 

(agents, actors, etc..)             

The second problem relates to the enormous 

ignorance we met among staff and to a much smaller 

degree among students when speaking, programming 

and thinking in terms of the digital-world that is 

coming into existence. A lot of teachers (lecturers 

and professors) and students are still 'digiphobic' 

(compare: illiterate). How does it feel if one can 

speak but not write and read? For faculty it is almost 

impossible to imagine this mode of being. Still there 

is such a gap between the world of speaking and 

being@. We know from the first evaluations that 

there are two kinds of ignorant people: those who 

realize that the classic Shakespeare line will become: 

to be@ or not to be@. The others are just neglecting 

and sometimes even fully rejecting to be@. And 

because this happens to be just the same system we 

described above: structures are means and outcomes 

of social practices, there is a lot of wisdom needed to 

rebuilt the ice-canoe of being@.  This was the main 

conclusoin we reported on to the Board of our 

University.   

 

Bibliography 

[Foucault, 1970] Foucault, M. L'Archaeology of  

Knowledge. Londen (1970) 

[Foucault, 1971a/b] Foucault, M. L'ordre du 

discours. Paris: Gallimard (1971) Translated: 

Foucault. M. Orders of discourse. In: Social Science 

Information, Vol 10,  no 2, p.7-30, 1971 

[Hough et al., 2000] Hough, R.R., Kooistra, J. and T. 

Hough . Growing Intelligent Agents for the Delivery 

of Knowledge, a Collaborative Form. In: Systemica, 

Vol 13, Dutch Systems Society, Amsterdam, 2000 

(forthcoming)   

[Johansen 1997] Johansen can be found @ 

http://www.ifi.ntnu.no/grupper/ai/fredj-masters.html  

[Kooistra, 1991] Kooistra, J. Speeding-up 

Knowledge. Paper presented at the Conference 

Problems of Support, Survival and Culture, 

Amsterdam, University of Amsterdam, April 1991 

(internal publication).  

[Kooistra et al.,2000] Kooistra, J., Hough R.R.and T. 

Hough . Growing Intelligent Agents for the Delivery 

of Knowledge, a Structure. In: Systemica,Vol 13, 

Dutch Systems Society, Amsterdam, 2000 

(forthcoming)   

[Ommat 1998] Ommat can be found @  

http://ommat.library.uu.nl 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 


