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This article is mainly based on the work that I did in writing my master thesis “Future Learning Environment, Octopus thinking and konwledge building” July 2003 at University of Southern Denmark, Odense

I enclose the English summary of the master thesis as well as the litterature:
This thesis is a step in the research of the effects of the use of CSCL in teaching. I take my theoretical starting point in the theory of Niklas Luhmann and the way he looks at all social organizations as closed, autopoietic, selfreferential systems and the fact that communication constitutes the systems and is the basis for knowledge building in learning. 

I combined this with the concept of tacit and explicit knowledge from Nonaka & Takeuchi and constructed a knowledge thinking context with 8 dimentions “Octopus”, which I used in a project in my class “Business Economics” in secondary school. 

I supplied the communication in the classroom with the Octopus integrated CSCL-platform, FLE3 to encourage knowledge building.

After finishing the project I triangulated the the verbal dialogue in Octopus, my own notes from the project period and an interview with the students to have their opinions of the the use of Octopus, and found that there is a trend that Octopus can qualify collaborative learning and strengthen the formation of a collaborative culture, which is necessary for shared knowledge building. 

Further I found that the Octopus meta thinking context helped the students to publish their selfreferentiality and take part in innovative collaborative knowledge building.

When I started using CSCL in my teaching it was important for me that the work should emphasize the following:

· Quality interaction in the group work
· Sharing individual expertise in group work
· Achieve common or personal aims

· Achieve things that we normally view as intangible – i.e. the feeling “belonging to a society”

· Develop the students collaboration competence
· Stimulate active, critical inquisitiveness
· Point out the importance of individual activity in group work

· Develop cooperation competences.

I formulated my demands in 3 hypoteses to find out if FLE3/Octopus fulfilled my wishes:

1. FLE3/Octopus can qualify collaborative work and strengthen the formulation of a collaborative culture, so that the students in reality work in a collaborative context.
2. The Octopus metathinking influences the teaching so that it will be realized that the students will have insight in eachothers selfreferentiality, and every students tacit knowledge will be transformed to explict knowledge.
3. The FLE3/Octopus userplatform used in teaching will mean that the students develop responsibility and independence
In my work I found that these demands were obtainable to great extent when using the user interface of FLE3, but I wanted to go further and therefore I developed my own meta-thinking platform with eight categories, which were designed for my teaching in business economics. It is obvious that I try to develop the platform in a way that it might be useful for other subjects as well, and there is already a constructive response from teachers who teach subjects i.e. geography, civics, language and history.

Octopus thinking consists of 8 dimensions, and all form together a holistic thinking to be used in project work, and I got inspiration to the octopus-thinking from De Bono
 – “Six hat thinking”; Adiesez “Person categorizing””, Lotte Darsøe
, “The innovative process”, but firstly from Niklas Luhman
 “Soziale Systemen” , Etienne Wenger
  and Ikujiro Nonaka and Hirotaka Tekeuchi
 
I am convinced that I can inspire my students to share their own selfreferentiality with the group as well as other group members share their selfreferentiality with the group (or as Nonaka and Tekeuchi would express it, externalize their tacit knowledge. During this process the students will exchange knowledge and thereby raise the total knowledge in the group.  
To make it easy for the students to understand and work with the eight dimensions in the octopus thinking I illustrated the categories with octopus’s of eight different colours:
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And I stressed that octopus is based on thinking a socialconstructivism and the thinking has focus on efficient learning and knowledge building in a collaborative connection, which can take place synchronously in the classroom or asynchronous outside the traditional classroom. 
Finally I discussed the theory of progressive inquiry with the students – and actually the theory matches very well with the methods normally used in the teaching of civics and business economics, so the students were already used to this kind of thinking before we started the project work with FLE3/Octopus. 
Octopus categories:
	1. Decision
	This category is used to guarantee that there will be taken decisions during the project period, and that the decisions will lead to the aim of the project.
Only this kind of decisions can start a new project and it is a instrumental and goal-oriented comment

	2. Process
	This category concerns the process as the process itself is important when the focus is knowledge building in a collaborative connection. The comments are intended as meta-comments the work and working processes in the group

	3. Efficiency
	All kinds of comments that can make the work more efficient are to be placed in this category. All kinds of ideas that might result in more efficient project work are relevant.

	4. Information
	This category will be used whenever there are comments concerning information regardless of the comments being related to information and ressources that already exist in the group or it is related to needed information or ressource persons.

	5. Idea and creativity
	Creative thinking and new ideas will be placed under this label. It is emphasised that the ideas don’t need to be down on earth as fanciful ideas often inspire other in the group to create even better ideas and in the end all these ideas are important for the project work.

	6. Thoughts
	This category is to be used when students create new thoughts which they do not categorize as idea yet or it might be comments to things already in the platform – the comments may be critical and/or supporting existing things. 

	7. Emotions
	This is a very important category, as I stimulate my students to put words on their emotions and write in fle3. I think it is very important that feelings are represented in the dialogue – exactly in the same way as students express their feelings in a group work when they work synchronously around a table. I think that the knowledge building will be even more successful when emotions are included.

	8. Risk
	This category is used when students find, that comments already in the database need to be reconsidered or they think that this and this may be wrong – it is a critical comment that other groupmembers need to take in to consideration.



Octopus in pratice:
My first use of Octopus was in a small class in business economics and as a start I introduced the platform during an informal evening meeting – and when the students saw their own pictures in the knowledge building they exclaimed with spontaneity “this is us – it’s our platform” – they took immediately ownership over the project and they felt familiar with the platform just because of the pictures that I had put in the platform beforehand. I shall mention that there was a relatively strong joint class culture because of a timescedule not too comfortable, and therefore we already had been working asyncronously in periods at that time. Besides this the students developed very good competences in using computers in their daily work – actually they had been using different conferencesystems for at least two years.
I started the project
 using a trigger
 that should provoke the students to get new thoughts and develop new knowledge during the process – and I think that I succeded in using a Benetton commercial from 2003
. 

I expected that the students would formulate questions and later on make hypothesis on the topics about commercials, marketing and ethics. 

The trigger resulted in two interesting comments, the first one was about the price of advertising in different newspapers and weekly papers – one student found out that it was very expensive and she published the information about prices into FLE3/Octopus. The other comment was emotional comments about the disgusting picture in the Benetton commercial – as she expressed it, and she started a dialogue about ethics in commercials. 
We used Octopus both syncronously and asyncronously as most of the lessons took place in classrooms where there were computers available, and therefore – especially in the beginning – the students  complained that they were expected to use FLE3/Octopus, as they felt that is was more comfortably for them to discuss things face to face instead of writing their findings in fle3 environment with octopus, but during the process they started using fle3 with octopus more and more because of the fact that the material was available for them anytime and anywhere, and they understood the idea of knowledge building in a teamwork.

What was the result of using FLE3/Octopus?

I found several interesting results using FLE3/Octopus and here I will present some of them:

Comparison of two groups application of the thinking categories.

It was interesting that the two groups McDonalds and TDC used the thinking categories in very different ways, and the figures illustrate the percentage use of the different categories, and as shown there is a big differens between the percentage use of the categories.
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The McDonalds group has a score on idea/creativity(28%), thoughts (9%) and risk (3%) while these categories are of small importance for the TDC-group with (3%) respectively (0%) and (0%).

It’s interesting because all three categories point in direction of innovative and creative thinking, - so to say real knowledge building where you share your selfreferentiality with the team in creating new knowledge. Further analyses show that it is emphasized by the type of comments that each team members has put in FLE3/Octopus.
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For the TDC-group the dominant categories are decision (24%), process (17%) and effiency (7%), while the McDonalds group has used these categories more restricted (12%)  respectively (3%) and (0%).
An explanation is to be found in the materials from the groups, where it is clear that the McDonalds team thinking is more creative and devlopes more new ideas than the TDC-team, that on the other hand is very quick to define the boundary of the work, and then they focus on what they decided with the aim to write the final repport. While the McDonalds-team made a virtual report in fle3 with Octopus – and this was the real intension from the beginning.
I made the same analysis on the individual level and found that the individual differences supported the findings
.

The two figures show the differences in the collaborative cultures, where the McDonalds-team is dominated by a innovative, creative thinking culture, and the TDC-team is dominated by a goal-oriented, result-oriented culture. Both teams used the idea of working collaboratively using FLE3/Octopus, and therefore they inspired each other and moved a little into the corners of the Octopus thinking.
Student evaluation of fle3 with Octopus:
During the evaluation of the process the students expressed that the thinking platform consists of really good thinking categories, especially “emotions” and “info” are used often. I find this very important because it is a way to express the deepest thoughts of the students, and they really tried to express the nonverbal communication and emotions
 using this category. 
The students regard the platform as fast, logic, manageable and user-friendly where they have good possibilities of be heard and where misunderstandings in the communication are reduced. Actually they find that the Octopus-structure of the project platform enhance the understanding and give the best opportunities for genuine communication where the participants accept messages and use them for the subsequent reflection
.

The students pointed out that the use of FLE3/Octopus developed team-responsibility as well as individual responsibillity, and they developed independence in their categorizing of new knowledge, this include transforming tacit knowledge to explicit knowledge.

There were also some reservation i.e. many students pointed out that it took more time to work with FLE3/Octopus, and they needed comprehensive ICT competencies and an Internet connection at home, and finally there is a trend that we normally work individually in the classroom and now we try to motivate the students to work more and more collaboratively.

Conclusion:

In my work I tested the 3 hypotheses.

Hypotesis 1: FLE3/Octopus can qualify collaborative work and strengthen the informulation of a collaborative culture, so that the students in reality work in a collaborative context.
To find evidence that the collaborative work has been qualified, you need to point out that the work has created something new, that you do not find in traditional teaching or teamwork. 
In my investigation I found that the students in their work with FLE3/Octopus trended to use genuine communication in their work with knowledge building in a social community
 where they develop a common culture.
Hypotesis 2: The Octopus metathinking influences the teaching so that it will be realized that the students will have insight in each others selfreferentiality, and students tacit knowledge will be transformed to explict knowledge.
I found trends that point in the direction of proving this hypotesis as well. The students point out that the FLE3/Octopus improves the understanding of messages and motivate to creative thinking. This may lead to the interpretation of knowledge building based on the fact that groupmembers share their selfreferentiality with the group. An exemple on transforming tacit knowledge to explicit knowledge, we find where emotions and feelings is expressed in words
. 

The fle3 with Octopus userplatform used in teaching will mean that the students develop responsibility and independence
During the work one group lost their overview, but thanks to the material in the FLE3/Octopus they found out that they needed to restructure their work and based on mutually responsibility and independence, they continued their work. In this case it was important that their materials and comments were structured in FLE3/Octopus, otherwise they might have had to start allover again.

“I shall therefore end up claming that there is evidence that that knowledge from the CSCL-mediated process is unique and would not have emerged from classroom of students isolated at their desks, quitely hunched over their private pieces of paper”
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� The overall theme of the project was  ”Commercials and ethics” and I expected the focus to develop on the use of commercials in differens companies.


� As Per Børge Stenseth. “Læring i digitale omgivelser”, Østfold College 2000


� The commercial ”Food for life”


� Allthough the datamaterial was more limited on this level.


� In traditional groupwork the nonverbal communication is very important because the important social connection is often related to the nonverbal communication. 


� One student said:


“.. the way fle3 influenced me, was that I was never in doubts of what Lotte wrote in the messages, because I knew that when she wrote a “thoughts” then it was about that we needed to take care of this and this – I think that is reduce misunderstandings.”





� One student express it “be supported by ons circle”


� One student said “it just fall into my mind that”  





� Stahl Gerry “Rediscovering CSCL” in Timothy Koschmann ”CSCL 2 – Carrying Forward the Conversation, 2002, page 176








