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Abstract 

We report on the “Communicating-to-Meet” (CtM) project, for learning mathematics and geography through joint investigation between remotely situated classrooms, working in component-based Microworlds and using e-mail to communicate. Our research focuses on the ways the pupils and teachers jointly created norms for their activity when presented with this new communicative and instructional task. We document the pedagogical potential of the activity to sustain communication and develop a dynamic that goes beyond school-like ways of relating and dealing with information. The transformative trends of school communication, specific to working with the CtM scenario, which we found educationally promising were:  a) the changing status of school knowledge by the legitimisation of communicating personal experience, b) the decentering of written expression and communication and c) the challenging of traditional communication rituals in classroom norms.
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Introduction

“Information Technology in Schools”: the phrase brings to mind by association, a role for the computer as the ultimate medium for transporting information to the school setting. The computer as an information technology evokes affinities between a) information and knowledge and b) information management and learning, that may appear sensible –especially to powerful communities who have recently become stakeholders in educational technology integration such as the software and telecommunication industries. Within the education community, however, it has been well established that information flow is a very small part of how learning comes about. 

We propose that, while computers do indeed have a lot to give regarding information access in educational settings, a more useful framework is one that approaches the computer as a medium for (a) expression, (b) communication, (c) information handling and (d) constructions and experiments. In this framework, information rather than gaining in ontological “status” – i.e. treated as non-negotiable chunks of knowledge – becomes a malleable commodity in the learner’s hands. The activity thus encouraged is in accord with contemporary educational goals of active and social learning in the context of productive and integrated activity, allowing pupils to collaborate, make choices and construct personal meanings. 

The innovation in this study is about the combination of tools used and about our approach to the activity as a culturally sensitive insertion of innovation in schools. We report on the “Communicating-to-Meet” (CtM) activity for learning mathematics and geography through joint investigation between remotely situated classrooms. The activity involved pupils in working with component-based Microworlds and using e-mail to communicate.

Theoretical Framework and Relevant Research

The design of both the CtM activity and research of classroom implementation are informed by a socio-cultural perspective, emphasizing the importance of culturally-situated, socially-shared activity, of discource and of mediational means for learning (Wertsch, 1991). We draw upon Vygotsky’s notion that the interaction with others promotes the learning process through the interplay between internalisation and externalisation (Vygotsky, 1978). This interplay has been usefully, though implicitly, appropriated for the design of learning environments in the idea of constructionism (Papert & Harel, 1991), according to which people learn particularly well through the process of mutual or shareable constructions with personal meaning. The notion of shared artifacts as “social constructs” emphasizes the importance of the social interaction for the learning process (Shaw, 1996).

One research strand in this area has dealt with peer interaction in computer-based environments, focusing mainly on permutations of group settings, on gender relations and on the use of various types of software (Hoyles, Healy & Sutherland, 1991, Hoyles, Healy & Pozzi, 1994, Light & Mevarech, 1992, Swann, 1992). Another strand, however, has questionned the quality of peer talk in small collaborative groups and has investigated its relations with the quality of the learning process. Research of classroom talk has distinguished the exchange of reasoned explanations, challenges and alternatives, conducive to joint construction of knowledge, from the mere exchange of assertions or the lack of well-argued proposals (Mercer, 1995, Kynigos, 1999b). This research has problematized the role of the teacher and the classroom community; according to Mercer (1995), “we can think of each teacher as a discourse guide and each classroom as a discourse village, a small language outpost from which roads lead to larger communities of educated discourse”. By  amply documenting implicit discource norms of presenting, receiving, sharing, controlling and negotiating knowledge, shaped by the authority imbalance between teacher and pupils and rigid classroom rituals (Edwards and Mercer, 1987), this strand has provided us with conceptual tools to address some of the inherent communicative tensions of classroom practice.

Computer networks drive research beyond face to face collaborative learning, creating new opportunities for learning within distributed environments, in “coordinated network-enhanced classrooms” (Songer, 1996). Pupils can share views, demonstrate ideas and argue on-line. Communication technology may encourage discource patterns having more immediate and natural extensions to the real world than classroom-bred discourse patterns (Scardamalia and Bereiter, 1996). Further, in consonance with the distributed constructionism perspective (Resnick, 1996), pupils’ constructionist activity can be embedded within network communities. 

These theoretical perspectives have inspired research in developing software for group knowledge construction (Scardamalia and Bereiter, 1991). The software supports communication through interfaces for structuring a series of interactions among interlocutors (Baker et al., 1997). The related research focuses on the the information ecologies produced by the flow and use of information in those systems (e.g. how broad is participation, how many responses are threaded, when does a ‘note’ get read). The purpose of the research is to improve the design of the software for supporting communication and learning (Guzdial, 1997). The rationale of the learning activity itself generally remains implicit, especially with respect to its communication dimensions. 

In our research, we focus on communicational scenarios which weave together tools and learning process. We have extended the pedagogical principles and concerns of our previous work on socially-shared activity and discourse in the context of independent classrooms (Kynigos, 1999a, 1996, 1995), to a distributed learning environment. Our CtM scenario is designed to allow a lot of construction and choice from teachers and pupils. The need for communication is carefully inbuilt.There is emphasis on the roles of the people taking part and on the structure of various collaborative configurations: the whole classroom, different groups of pupils within a classroom and groups of pupils between classrooms. Thus, the activity was designed as a communication context for the patricipants to organize their own exchanges.

 ‘Communicating-to-Meet’ (CtM): scenario, tools and classroom implementation

‘Communicating-to-Meet’ relies on a cross-context scenario: remotely situated classrooms collaborate to plan the exchange of pupil visits. According to the scenario pupils write a joint proposal to a funding agency. The proposal should include a rationale justifying the visits, detailed schedules, financing and activity plans. For all sections, exchange of information and opinions is necessary. Thus, the scenario aims to raise the awareness of a common goal between classrooms of a similar age and different locations engaging them in learning maths and geography through joint investigation, communication and construction. Besides e-mail, the CtM activity relies on a set of software components
 appropriate for the scenario’s activities. The functionalities of the components are combined into two Microworld: (
· The ‘Active Map & Trip Planning’ Microworld, where pupils work on an electronic road map adding information about the places to visit, by creating a legend with an icon editor and attaching information which is automatically saved in a database linked to the legend. Pupils can manipulate the database data to make the trip schedule, by adding new data organized in fields or by making bar charts.

· The Trip Cost’ Microworld, where pupils manipulate a database and graphically represent their results on a coordinate system, in order to reach the best decision on a travel package within the range of their budget. 

The CtM project was implemented in 1998-1999 with the 6th grade of two schools in Greece (an elementary public school in Lesbos and a private K-12 school in Larissa). In both schools pupils had three years of experience with small-group projects in the computer room, called ‘investigations’ using Logo, wordprocessor, drawing software and Tabletop, a children’s database for learning about information handling (TERC Inc. 1993). Neither school had experience with communication technology. In each school two teachers were responsible for the project and a third was in charge of the lab (in the Lesbos school a fourth teacher, interested in the project, participated occasionally). First initial discussions were conducted in each classroom and then the pupils started to work in the lab. In each school, one of the teachers was responsible for collecting incoming e-mail. At the beginning of each CtM lesson this teacher printed out and distributed the messages to the respective pupil groups. 

A Study of the Classroom Implementation 

From a research perspective, the CtM scenario served as an umbrella of introducing remote communication to a previous innovation based solely on the use of exploratory software. Both the previous computer-based ‘investigations’ and the CtM activity differ from what takes place in the regular classroom:

· they were run in the computer room by a team of teachers, a change from the one-teacher-to-many-pupils dynamic of the classroom

· pupils worked in small groups as opposed to a whole class configuration

· the work atmosphere was more relaxed, there was no rigid instructional agenda dictated by subject matter to be “covered”.

Further, the CtM activity was also different from previous ‘investigations’: 

· it required a division of labor among groups rather than the pursue of the same question from all groups

· it was broader, more open-ended and ill-defined, due to the scope of the task and the impredictability of remote collaboration

To investigate the incorporation of remote communication in the teaching-learning process and the classroom culture, we adopted a research methodology allowing the observation of human activities in real time (Cobb & Yackel 1996, Goetz & LeCompte 1984, Kynigos 1999b). We draw from the following sources of data:

· The pupils’ e-mail messages
· Observational data of classroom activity, collected  approximately a month into the project, during a two-day visit to each school. Each day of our visit we video-recorded a two-hour lesson, focusing on one group of pupils (a Mathematics and a  Geography group in each school on alternate days). The visit was arranged to allow an email exchange between the first and the second day. 

· Interviews, conducted during our visits with (a) two teachers who had the primary responsibility for the implementation, and (b) a group of pupils. The interviews were open-ended, focusing on teachers' and pupils' opinions about the aims, the nature and the success of the project.

We analyse the data using a bottom-up, generative process, drawing from ethnographic and discourse-analytic approaches (Mercer, 1995). In this paper we focus on how the communicative demands of remote collaboration interact with established classroom norms. We, thus, concentrate on pupils’ work around e-mail exchanges, rather than the use of the Microworlds. 

Findings

The main thread of our analysis is how teachers and pupils jointly negotiate the communicative demands of the task both within a classroom and between classrooms. We have identified three themes: decentering of expression; legitimating personal knowledge; and negotiating the ground-rules of the activity.

Writing to Communicate: Decentering of Expression 

One of the main challenges for pupils working on CtM was to express themselves in ways that made it easier to be understood. In remote communication very little can be taken for granted. Each time one writes a message one has to take into consideration the recipients’ needs, interests and experience. This demand is novel, since in the school setting one rarely writes for a recipient other than the teacher. It essentially involves a “decentering of expression”
. Pupil awareness of written expression as an act of communication is illustrated in the following discussion:

S1: “GAMMA-SIGMA-LAMBDA” means Sports Association of Larissa.

S2: It is also a basketball team of Larissa.

S3: It’s a Sports Association of Larissa. It’s not  a basketball team.

S1: At first it was in A1 but now it is in A2<national leagues>.

S2: You simply write “GAMMA-SIGMA-LAMBDA”? How will they know that it is a basketball team? By divine inspiration?.

S1: We sent this information in the last message.

S2: Did we write that it is a basketball team? So what? Can’t we write it again and compose a fully formed answer!

S1: Alright.

(classroom recording, GB Group, Larissa 16/12/98)

E.g.1: Awareness of  prerequisite knowledge

S2 is concerned with what their partners will understand by reading their message. When S1 writes something which presupposes knowing that “Gamma-Sigma-Lambda” refers to a basketball team, S2 insists that ommission of this information in the message will result in a semi-formed answer and probably a semi-understanding . Thus, the pupils move toward the realisation that making oneself  understood depends on keeping in mind what the other person knows. Earlier that day, they had the opportunity to realize that they were taking  some background knowledge for granted, when they received the questions:
3) What does “Gamma-Sigma-Lambda” stand for?

4) What is the Aisthitiko Park?

(e-mail message, GB Group, Lesbos, 10/12/98)
The questions ask for explanations on a previous message, regarding local place-names and the local team. The following episode may also be interpreted as an example of increasing communicative awareness:

S2: Let’s write something about us, how we live.

S3: No, let’s ask them. We are the ones sending a message to them.

S2: Yes but we should tell them too. They will ask anyhow”

(classroom recording, GB Group, Larissa 16/12/98)
E.g.2: Awareness of communication flow and content

Here, the development of a decentrered perspective, is expressed not only in anticipating their partners information needs, but also in considering the ground-rules of e-mail communication. It is also marked by an attempt for personal (as opposed to school-like) communication. These are two other new parameters introduced in school communication, by CtM, as we discuss below.

Communicating to Inform: School Knowledge and Personal Knowledge

In requesting and providing information, pupils initially operate with traditional school-like notions of knowledge: knowledge is something you learn from books or from the teacher, serious and dissociated from everyday life, the “right answer” to a specific question. This perspective is reflected in the form and content of the questions posed in their messages: short, closed questions that allow a single literal answer – strongly reminiscent of questions at the end of a textbook chapter. However, the demands of the CtM activity impelled pupils to use personal experience as a source of information. They begin to realise that what they have seen and done is also knowledge that allows them to inform someone who hasn’t had the same experience:

S1: Lesbos-Athens by boat. Wait to investigate it.

S2: 14 hours. We made this trip during the weekend. 14 hours. I have made this trip.

(classroom recording, MA group, Καlloni 9/12/98)

E.g.3: Personal experience as source of  information

Personal experience was the main source pupils used to provide information about their locality. The need to do so originally came about precisely because the information was not available in the schoolbook. In the following episode, pupils are composing an answer to the question “What is the Aisthitiko Park”:

P1: The Aisthitiko Park...

P2: It’ s a place near the school.

P1 Near the school and takes you half an hour to go there... It is a park...

P2: A big park ... inside the trees.

P1 Comma,....playground ...

P2: with many trees ...

P1 with many trees, comma, playground ...

P2:... refreshment bar...

P1 ... several animals ...

P2: birds ... fishes...

P1:  there aren’t fishes ...

P2:... and several toys ... There is one duck pond... and electronic toys.

P1: Is there another question?

P2: Full stop. There is also one refreshment bar ...

P1 where you can refresh yourself with drinks, refreshments etc.

P2: where you can relax with refreshments and ice creams.

P1 where you can relax drinking and eating ...

(classroom recording, GB Group, Larissa 16/12/98)

E.g.4: Sharing personal knowledge

The pupils engage in a prolonged and animated discussion, which shows that all of them have visited this place. While crafting the text of their outgoing message their dialogue evokes the image of building a mosaic. Their final message is:

The Aisthitiko Park is a big park which has many trees, playground, several animals, birds, it has a duck pond and a small luna-park. It has also a refreshment bar where you can relax drinking and eating.

(e-mail message, GB group, Larissa, 16/12/98)

This message departs from previous short, formal messages containing “official” information. Particularly telling is its comparizon with information dictated earlier by the teacher:

S2: They also want to know what “Aisthitiko” park is.

T: The “Aisthitiko” park is a park with a pond and many trees, which our school visited once.

(classroom recording, GB Group, Larissa 16/12/98)
E.g.5: Personal knowlege as alternative to “official” information
The pupil message communicates a piece of everyday life, marking a change in the informational content of the communication. Toward the end of the period the pupils of the same group express their desire for personal communication: 

S3: Miss, should we write questions that we want to pose to the kids?

T: Yes

S3: But what questions, Miss?

T: Well, you yourselves have to think what else you would like to ask.

S3: Can we ask about their lives?

T: About their lives, about their school.

S3: What color curtains it has.

T: If you think that the color of the curtains is interesting, you should write it. What would you be interested to know. Think it through carefully and write that too!

S2: Let’s write some things about us, about how we live.

S2: What questions should we ask?

S3: Do you have siblings?

S2: What to you want, to get everyone’s family tree?

S3: I just said “siblings”

(classroom recording, group GB, Larissa, 16/12/98)
E.g.6: The tension between school and personal communication

The tension between school and personal communication is revealed when the teacher re-focuses the questions to school, which evokes an awkward suggestion by S3 (“What color curtains it has”). Pupil discussion returns, nevertheless, to personal questions. However, these questions never find their way in the message sent, in which, despite their eagerness to find out more about their new acquaintances, they ask a predictable formal question similar to ones that they had just received and replied. 

Negotiating the Ground-Rules: The Question-Answer Game

The form and content of messages may be reflecting implicit norms and expectations by which teachers and pupils define their activity (Mercer 1995). A pivotal communication norm, which we call “question-answer game” was enacted, but also in occasions challenged, during the CtM activity. Teachers and pupils seem to construe the CtM activity primarily as communication for the exchange of information: 

 S2: … we send some messages and they answer and they send some questions to us. We then try to answer what they ask and so we communicate somehow

It is a common theme in teachers interviews:

T2: Well, I think that they are invited to communicate with children from another school, from the same grade, with the aim to exchange information and resulting in a common outcome…which is the journey.

The “question-answer game” is essentially the core around which the classroom activity is structured. As one teacher recounts:

T4: communication ignites them. When a message comes they immediately, with even greater interest and enthusiasm, start to give an answer, to pose a new question

The “question-answer game”, allows participants to rely on habitual ground-rules of school-like communication. Indeed, pupils often seem to operate under the assumption that they cannot or need not give information if they have not been asked for it. In the following episode pupils discuss a message received. The message reads:

...

We received your message and in the next class we will send you the information that you want.

We would like you to tell us the ticket prices:

By airplane:

Thessaloniki-Mytilene

Athena-Mytilene

(how long does it take?)

By ferry-boat:

Thessaloniki-Mytilene

Pireus-Mytilene

(how long does it take?)

WE ARE WAITING FOR YOUR REPLY

THANK YOU
(e-mail message, MA group, Larissa, 2/12/98)

The message itself shows commitment to the question-answer norm. In discussing the message the pupils make an explicit reference to the norm:

P1: Mytilene-Volos? ... We don’t know.

P2: 13-12 hours.

P3: It’s not asking about this..

(After a while) So, guys, can I say something? Ticket price and hours for Mytilene-Volos, it is not asking about this, so we won’t worry about it. 

P1: It is not asking about Volos either. Oh, it’s  asking about  Pireas-Mytilene.

(classroom recording, MA group, Lesbos  9/12/98)
E.g.7: Question-answer game as communication norm

The pupils identify options for travel not included in the questions of their partners, but decide they won’t “worry about it” since the information is not requested. In a way, the “question-answer game” reinforces a perception of the investigation as a school task. A question not asked is a good reason to forgo effort, though the information is obviously relevant. A similar perception of the task is evident in the following episode: 

S1:Sir, what are these guys doing here? They didn’t put  us any questions.  

S2: Much better.

(classroom recording, GB group, Lesbos, 9/12/98)
E.g.8: Challenging the question-answer game

When the partners do do no send questions the rules of the “question-answer game” are clearly violated. S1 expresses bewilderment, while S2 seems pleased, interpreting the lack of questions as less schoolwork. In the absence of questions to answer the activity , built on this constant give and take, is in jeopardy of coming to a halt.  It is interesting how the teacher dealt with this critical incident. 

S2: They didn’t pose any questions for us. We’re sick of  their Alkazar!

T: You have to work on this text and extract new questions.

S2: We can ask what the Alkazar is.

T: Exactly. Bravo! Very good, Despina.

S1: But we know that, miss.

T: How do you know?

S1: It’s a football court. It says so.

S3: Alkazar quarter.

T: So, search through it and try to discover questions that you are interested in and  to write them down here and create a new message.

(classroom recording, GB group, Lesbos, 9/12/98)
E.g.9: Defending the question-answer game

The teacher re-establishes the task again as one of composing questions and rewards the first pupil who suggests a question. When this question proves inappropriate, the teacher reiterates her previous instruction, reinforcing the question-answer game. Pupils’ spontaneous personal interest about their remote partners, stresses the limits of school-like norms. In some messages there are slight indications of a changing mode of expression. This transformative potential is more evident in classroom dialogs. Here, the pupils are rehearsing an attempt at personal communication:

S3: Thank you for the information that you sent us.

S1: Miss, may we write some things that we want to  know?

T: Of course.

S1: Both a question and an answer

S2: It was very helpful…We really want to see you... We are longing to see you… No…

S1: We would really like to see you…

S3: We would really like to meet you in person

(classroom recording, group MA, Larissa, 17/12/98)
E.g.10: Emergent communication needs 

We see the co-existence of the old ground-rules and the emergent needs for communication. S1 begins by explicitly stating the question-answer norm (“both a question and an answer”), but soon participates in a common effort to convey congeniality and anticipation to new acquaintances. Therefore, while pupils enact familiar norms of classroom teacher-led communication, the new situation created by remote pupil-to-pupil communication encourages them to begin negotiating new norms. 

Conclusion

We observed how during the CtM activity pupils had to manage their communication, taking into account the recipient’s perspective, drawing on their personal resources for information and reconsidering what is appropriate to express within the school context. Our analysis illustrates how in practice teachers and pupils coped with these challenges in ways that were at times traditional while at times transformative. The oscillation between the old and the new –the established modes of classroom communication and the demands and possibilities occasioned by the CtM activity – may be a transitional adaptation phase of dealing with a new medium by evoking familiar communication rituals. Or, it may be an indication of resistance inherent in a school culture where knowledge is reproduced on demand and communication is mainly linked to an authority preservation system. In either case, research which documents activity and discourse in communicating classrooms is an important counterpart to research focusing solely on the attributes of tools  and tasks for learning , because it provides the means to cultivate – in teachers as well as researchers or designers – a reflective attitude toward innovation, by illuminating the intricacies of classroom practice. There is more ground to cover in understanding “what is at stake” in opening up classroom communication by the introduction of network technologies. 

There is also need to study the development of new norms and perspectives over time and the ways in which different kinds of educational “scenarios” influence such developments. In the CtM activity, the scenario functioned as a common referent that helped sustain communication, negotiate its ground-rules and develop a dynamic that went beyond school-like ways of relating and dealing with information. The transformative trends of school communication where specific to working with the CtM scenario, in that it changed the status of school knowledge by legitimising personal experience and it redefined the purposes for which one seeks to know and the conditions under which one presents knowledge.

Our discussion focused on the communicative aspects of the scenario. It remains to demonstrate how these may be leveraged to establish and sustain communication focused on subject matter, in this case mathematical and geographical concepts. Though this is beyond the scope of the paper, we note that we conceive the Microworlds as instrumental. Their use during the CtM activity for data handling, symbolic expression and experimentation is encouraging regarding their potenial for bridging between the communication activity and the conceptual understandings sought, by scaffolding the transformation of information into meaningful knowledge.
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� Components are interoperable pieces of software that can be used as building blocks in different component configurations through a scripting language or by iconic means. For more information about the component architecture that we use for the construction of educational Microworlds  see Kynigos, Koutlis, Hadzilakos,  1997





� The term “decentering”, coined by Piaget, refers to the cognitive ability to take the perspective of others. We borrow it to refer to perspective taking during message composition.





