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Abstract. Research is presented on the use of e-mail to establish a narrative learning environment in which children learn to reflect on lessons taken and on their own role in these lessons. To gain a full insight in the role of narration in primary school education, three perspectives are proposed: (1) the act of narration, (2) the rhetorical statement, and (3) the story. Furthermore, design-based research is proposed as a fruitful way to investigate the richness and functionality of narrative learning environments. A design experiment is presented in which 12 groups of grade 5-6 students e-mailed reflective narratives to a partner group at another school. The implementation of e-mail in the classrooms, the rhetorics and the stories produced are described. It is argued that using e-mail for narration promotes personal reflection on oneself and on other group members in relation to both the process and product of learning.
Introduction
Narration lies at the heart of human thinking and learning as the most natural and earliest way in which we organize experiences and create personal meaning [1][2]. Schools should therefore facilitate its occurrence in the classroom. However, schools generally give their children relatively few opportunities for narration. The prevailing classroom dialogue is the IRF-pattern in which the teacher Initiates, the learner Responds, and the teacher provides Feedback [3][4]. These dialogues do not use narration as a central mode of thinking and give children little opportunity for practicing and improving that mode. The study presented in this paper was part of a larger research that set out to develop narrative learning environments by using a readily available means: e-mail [5].
In this paper, two issues from that research are put central. First, based on the work of Genette [6] and Conle [7] it is argued that to successfully embed a narrative learning environment in primary school curricula one has to look at narration from three perspectives: (1) the act of narration, (2) the rhetorical statement that is produced in the act of narration, and (3) the story that is produced in the act of narration. The data that are presented illustrate how these perspectives help to develop a holistic view on the potential of narrative learning environments.
Second, the paper argues that design-based research is well suited to gain insight in narration. The past few decades there has been a growing awareness of the contextual nature of learning [1][8][9]. One methodology that takes this into account is design-based research in which design experiments are conducted in natural settings by implementing instructional designs and observing emerging practices. The design experiments follow one another and aim at “systematically adjusting aspects of the designed context so that each adjustment served as a type of experimentation that allowed the researchers to test and generate theory in naturalistic contexts” [10]. It is argued that to gain insight in the richness and functionality of narration, conducting design experiments is a fruitful approach. In this paper, one of a series of design experiments is presented.

Three Perspectives on Narration

What is narration? And what does it look like in the context of education? In its most general sense, narration can be described as an act of articulation in the form of a chronicle with specific narrative characteristics. The following characteristics are mentioned in the literature: a description of events organized in a plot with a beginning, middle and end, and a narrator’s point of view from which these events are told [1][2][11]. In other words, a narrative contains a chain of events organized into a coherent schema from a personal perspective (i.e., the narrator). Sequencing makes visible the connection between events in a plot. And a narrator’s perspective brings to light intentions, interpretations, and evaluations related to these events.
In many definitions, narrating is narrowed down to a literary endeavour of telling a specific kind of story in a specific literary structure. The focus is on classic literary stories. No distinction is made between different forms and functions of narratives, and between the different media in which narrating takes place. In the context of education, however, such a distinction is critical. First, defining narration should distinguish between different narrative forms. Research shows that children’s narratives take different forms depending on their intentions and on the instruction that is given [11]. Champion [11] argues that different structures should not be treated as deviations from the ideal (i.e., the literary story), but should be acknowledged for what they seek to achieve. Second, defining narration should distinguish between the many functions it can have. Narration in education can be aimed at a diversity of things such as conceptual understanding [2], moral development [11], and reflection [12]. Each function demands its own way of support and evaluation. Third, defining narration should distinguish between the media in which it is realized. For instance, narration can occur oral or written, electronically or on paper, collaboratively or individually. In short, to embed narration in educational settings, an approach is needed that takes into account its form, function, and medium.
Conle [7] after Genette [6] proposes three perspectives on narration that can help exploit the potential of narration in education. The first perspective is the act of narrating. It depicts narration as an act that originates in someone’s willingness to tell a story in a certain context. Many contextual factors influence this willingness, for example the availability of tools, the audience, and the atmosphere in which one has to produce a narration. The second perspective is the rhetorical statement. It depicts narration as a communicative act in which a narrative statement is produced that has certain rhetorical characteristics to convey the message. Examples of narrative statements are a written journal, an oral presentation, a letter, or a literary story. Examples of rhetorical characteristics are enumerations in sheets used with a presentation, greeting rituals in a letter, and indirect speech in a literary story. The third perspective looks at the story, i.e. the content that wants to be told. This perspective resembles the general definition of narratives given above.
In this study, the aim was to implement narration in lessons for the purpose of reflection. To provide the children with the means and motivation to narrate, e-mail was used for the exchange of narrations between groups of children at different schools. Conle’s three perspectives are applied to this context. They provide a framework for the instructional design as well as the analysis and presentation of collected data.
Is E-mail Suitable for Narration?
There are several reasons why e-mail can be expected to support writing in general and reflective narration in particular. First, e-mail has a hybrid nature that combines characteristics of oral and written communication [13]. In general, children find it more easy to talk than to write [4][14]. Although Baron [13] argues that e-mailing is hard for children because it is a form of writing, the talkative character of e-mail might actually help them to write with more ease. Children can apply their implicit knowledge about having an oral conversation to the written communication [15].
Second, e-mail use means writing for a real audience. Preserving the communicative character of writing was found to be motivating because it makes the writing task more authentic and goal-directed [14][16]. Research on e-mail use in the classroom confirms that learners find it motivating when their writings are actually read by others [17]. The audience also helped learners notice details that needed to be further explained to distanced others, emphasized the need for a coherent story, and stimulated an attendance to esthetic aspects [17][18].
Third, e-mail allows learners to take control and have a ‘private’ conversation without interference by a teacher. Computer use in general has found to promote learner-centeredness. For instance, Wegerif [19] showed that working with the computer can change the IRF pattern in an IDRF pattern in which the D stands for independent Discussion between learners. The computer structures the learning activity and allows for independent deliberation. Because e-mail is an open-ended medium that provides a format for communication without setting its content, it raises opportunities for independent knowledge construction by users [20][21][22].
We also expect e-mail to be suitable for reflection. E-mail is an asynchronous medium and therefore creates the time needed to reflect [22]. Another reason why e-mail is deemed suitable for reflection is the fact that its participants are distributed at different places which fosters awareness of differences and self-explanation [17][22]. In her report on e-mail use in a primary classroom, McKeon [23] concludes: “Using e-mail gave the children a chance to ‘make public’ their individuality. Perhaps this occurred because the children were initially unfamiliar with their partners and wanted to share knowledge about themselves in order to establish a relationship with a new person. If so, classroom e-mail partnerships may provide students with a new way to learn about themselves as they select information that defines who they are and send it via e-mail to another” (p.703).
Although e-mail seems a promising tool, important impediments are also present. Difficulties concern unsatisfactory writing and typing skills [18][24], a dislike for writing with some pupils, and a lack of awareness of writing as a learning activity through which experiences can be reconstructed instead of merely reproduced [25]. Therefore, attention needs to be paid to the establishment of a positive classroom climate, and the development of an e-mail writing task that is perceived by the children as authentic and challenging. In addition, children’s writing and typing skills need to be taken into account.
The Design Experiment
Participants

Three schools voluntarily participated in the design experiment. The schools were sited in villages in a rural area of Enschede, the Netherlands. The schools participated with one classroom each (grade 5-6, aged 10- 12). In total, 12 groups participated. Two schools had normal student populations (schools 1 and 2). The other school (school 3) housed only two children because of closure at the end of the school year.
The schools had access to at least one computer connected to the Internet and the teachers were familiar with the basics of e-mail software. The children varied in their experience with e-mail at home. E-mail had not been used in two of the classrooms. In one classroom, initial steps had been taken to teach the children the use of word processors and e-mail in the months preceding the project. The schools had some experience with working in groups. In the school with two children, working independently through an individual program was the standard.
In a face to face meeting with the teachers, the lesson materials were introduced and an e-mail schedule between schools was set. During the project, the teachers stayed in touch via e-mail to share experiences and inform each other about any change of plans.

Embedding E-mail in the Design Task

E-mail use was embedded in a design task in the domain of biology that comprised six lessons of two hours each in which the children worked in small groups (2-4 children) on the design of an ecosystem. In each lesson, e-mail was used for reflective narration. The assignment given to the children was “to write about the passed lesson, what they had been doing, how things went, how they had been working together, and if they were pleased with it”. No further specifications how to write narratives were given. MS Outlook™ was used to send and receive the narratives to a partner group doing the same lessons in another school.
Four measures were taken to support reflective narration with e-mail. First, partnership was fixed by pairing groups from two schools who exchanged e-mails with each other during all lessons. Making clear who e-mailed to whom and fixing this partnership was viewed essential for building strong and meaningful work relationships [26][27]. Second, two e-mail moments were determined within lessons. The groups received e-mails before working on the design task, and wrote e-mails after working on it. As a result, the design task became embedded within moments of reflection. The groups sent and received one message per lesson. As a result, a zigzag pattern between groups emerged. For instance, school A sent and received e-mails on Tuesday, and school B on Thursday. Third, a paper worksheet was provided displaying an e-mail format. The worksheet was expected to move writing from the computer lab to the classroom where more space was available for all group members to participate. It would also remove typing constraints from the process of reflection, and allow teachers to organize the typing and sending of e-mails according to the computer facilities and time available. Fourth, to invite all children to participate actively in collaborative writing, an individual freewriting exercise [16] was embedded in the lessons right before the groups were to write their e-mail.
Procedure

A broad range of data was gathered to gain insight in the implementation of narration by the teachers, the children’s motives for narration, and the collaborative process and products of reflective written narration. General observations were conducted in the classrooms. In addition, teachers wrote weekly reports, and formal and informal interviews were held with the teachers and some children. In addition, freewritings and e-mails were collected for detailed analysis. 
The e-mails were segmented into clauses and coded for their general content (Personal Talk, Communicative Talk, Design task related talk). Design task related segments were further categorized in the five categories of reflective narration that were found in the e-mails of an earlier design experiment (Describing, Questioning, Relating, Appreciating, and Assessing). For detailed coding procedures see [5]. Interrater agreement was calculated for each step. A second independent coder coded about 25% of the data. For segmentation, the interrater agreement was 95.9%. For general coding, Cohen’s Kappa yielded .95. For detailed coding, Cohen’s Kappa yielded .80.
Next, some results of the design experiment are presented. For a complete overview of findings see [5]. The first perspective (the act of narrating) presents findings on the teachers’ implementation of and children’s motives towards freewriting. The second perspective (rhetorical statement) presents findings from the e-mails. The third perspective (story) presents findings from the freewritings.
Results

Act of Narrating: Composing E-mails

The teachers used freewriting as planned. They embedded it in all the lessons (with the exception of one lesson in one school due to time limits) shortly after working on the design task. They carefully followed the step by step procedure provided in the lesson plan giving the children three minutes to silently think about the lesson. After that, the children wrote for five minutes. Now and then, the teachers helped individual children that got stuck by suggesting what they could write about. Sometimes, they prompted the children not to think but write in a continuous flow. The teachers evaluated freewriting positively. They reported that it structured the e-mail process. 
In general, the children too evaluated freewriting positively. They were able to think and write about the lessons and most of the children were motivated to do so. However, freewriting was not evaluated positively by all children. Two types of negative reactions were given. Some children experienced freewriting as an obligatory exercise that simply had to be done. They didn’t feel invited to express personal experiences, but rather to write down a pragmatic recount of the lesson. In addition, for some children freewriting was difficult. Although freewriting seeks to free learners from writing constraints [16], some children found it physically and mentally difficult to engage in a flow of writing.
After freewriting, the groups composed an e-mail. Often, this process started with reading each other’s freewritings. Sometimes, the children read each other’s writings silently for themselves. Other times, they took turns and read their own freewritings aloud. After reading the freewritings, the children used a worksheet to write an e-mail message. The teachers instructed them to write a reaction to the received e-mail and to compose a group e-mail on the basis of the freewritings. In the process of composing group e-mails, the freewritings played an important role. The children frequently referred to the freewritings while discussing options, chose parts that could be used in the e-mail, and discussed similarities and differences to reach an agreement about what they should write to their partner group.
Although freewriting was successfully implemented in the classrooms, some problems were also noticed in relation to the composing process. First, reading each other’s freewritings often happened in a somewhat chaotic and unstructured way. No specific time was reserved for reading and discussing the freewritings. Instead, this was often mixed with writing the e-mail. The teacher in school 1 skipped the composing process after the second lesson. In the months preceding the project, the children in this classroom were trained in word processing. For the teacher, a side aim of using e-mail was to increase the children’s independent use of word processors. Therefore, he let the children type their freewritings in a group document. The children did not read and discuss each other’s freewritings. They merely sent out their group document to the partner group in an attachment.
Rhetorical Statement: E-mails
In total, 72 e-mails were sent during six lessons (M=6 e-mails per group). Weekly e-mail contact was realized between school 2 and 3. However, the e-mail contact between school 1 and 2 was hampered due to illness of the teacher. In school 1, lessons were rescheduled. As a result, school 2 received no e-mails from school 1 in lessons 3 and 4, and received two in lesson 5.
The e-mails had an average of 148.5 words (SD=122.0, N=70). This differed between schools. In school 1, the average length of the e-mails was 237.5 (SD=99.6, N=29). In school 2, the average length was 67.5 (SD=17.0, N=35). In school 3, the average length was 98.5 (SD=29.2, N=6). The difference was significant between schools 2 and 3 (χ2(1, 41)=6.0, p<.05), and between schools 1 and 3 (χ2(1, 35)=8.6, p<.01). The latter can probably be ascribed to the fact that in school 1 freewritings were pasted into the e-mail.
The e-mail segments were coded as either Personal Talk (e.g., “Mary’s hobby is horse riding”), Communicative Talk (e.g., “We received your e-mail”), and Design Talk (e.g., “We added new animals to our ecosystem”) to gain insight in the general rhetorical structure of the e-mails (see Table 1). PT was most present in the beginning and decreased towards the end (χ2(2, 70)=20.8, p<.01), CT was present during the whole communication (χ2(2, 70)=2.8, n.s), and DT increased across lessons (χ2(2, 70)=13.9, p<.01).
Table 1. Personal, Communicative, and Design Talk in the e-mails across lessons.
The values represent percentages of segments (N=1599)

	Coding
	Lessons 

	
	1&2
	3&4
	5&6
	Total

	Personal Talk
	48.5
	8.5
	7.3
	21.1

	Communicative Talk
	19.7
	21.4
	22.1
	21.1

	Design Talk
	31.8
	70.1
	70.6
	57.8


In schools 2 and 3 and in the first two e-mails of school 1, e-mails had a sandwich structure. They started and ended with communicative and personal information, and contained design task related talk in between. Because in school 1 freewritings were literally pasted into the e-mail after the first lesson, a different structure was expected there. This expectation was confirmed. In the e-mails of school 1, a block structure was found. Sometimes, but not always, the e-mail started with a greeting and reaction to the received e-mail. This was followed by blocks of freewritings, headed by the children’s names. Often, there was no greeting at the end. Instead, greetings appeared in between the blocks.
Specific rhetorical moves were found in the e-mails: extended greetings, metatags, repetitive structures, enumerations, and spoken language items. The repetitive structures took different forms in the narratives of school 1. They did not consist of repetitive sentences or numberings as was the case in schools 2 and 3, but were constructed around headings, tables, and around chronological structures. The fact that school 1 used a word processor probably influenced the rhetorical moves found in their e-mails.
As a result of different rhetorical moves, style differences appeared between schools. In the e-mails of schools 2 and 3, a staccato style was found. In these e-mails, descriptions and evaluations were summed up without extensively elaborating on them. In the e-mails of school 1, an anecdotal style was found predominant. Within the blocks, extensive and chronologically related descriptions and evaluations of lessons were given. Other research has also found that different styles and genres can evolve in communities [28].
Story: Freewritings

The freewritings contained descriptions of the processes and products of designing. Children gave detailed chronological accounts as is illustrated by the following fragments:
This afternoon we had another kidnet lesson. We talked a little about last week. Next the teacher read the e-mail from Prof. N.A.TURE to the class. It was about Biotopia that there are too many animals and too little food. Then we looked at some e-mails from this week and last week. Then we could do our own ecological community on a large piece of paper. That took us about half an hour and then we had to clean up and finally as usual the five-minute letter last of all. It was a quarter to three and school was over.

(Tim, school 1, freewriting, lesson 4)

This time we discussed the adder and what it lives on. It feeds on mice so we had to make lots of questions about mice where they live and all that.
(Daan, school 2, freewriting, lesson 4)

The descriptions were enriched by evaluations by relating old and new experiences, and expressing appreciations and assessments of their own behavior. For example:

I sometimes liked the lesson and sometimes I didn’t I think our group is nice we can work together nicely I think fish are quite dull animals. The lesson you had to think up all the things fish need I didn’t like so very much I think it’s nice to have a fish in our classroom.
(Marion, school 2, freewriting, lesson 1)

I have learned from this afternoon’s lesson something. that we have to discuss in our group and that we have to discuss things in the group and not keep them to ourselves and about fish I didn’t know very much yet but a lot more now and I like that.

(Willem, school 1, freewriting, lesson 1)

A fish in the classroom we liked most of all some didn’t listen to the teacher at all most of them were constantly watching the fish for they were anxious to know how it swam and how it breathed most of our class had never yet seen a live fish and that’s why they were watching the fish all the time.

(Dieuwer, school 2, freewriting, lesson 1)

The many personal perspectives that appeared in the individual narrations illustrate that the freewriting exercise helped the children to express an awareness of their own role in learning. It encouraged reflection on one-self and others, and on the process and product of learning.
Conclusion
The study presented here illustrates three things. First, it illustrates that more than one perspective is needed to get a full view on the educational value of narration. One perspective is needed to get an overview of the complex setting in which narration has to come about. For instance, children’s motivation to write and narrate is not a general one but highly depends on the context in which children are invited to do so [14]. The act of narrating can help to describe which factors lead to succesful implementation and engagement. In our study, the focus was on the implementation and appreciation of freewriting and e-mail as tools for collaborative narration. A second perspective is needed to pay special attention to the kind of narrative that is produced. Studying the rhetorical statement can inform us about the strength and weaknesses of certain tools, and can explain ways in which children perceive the act of narration. In our study, for instance, looking at the rhetorical moves in freewritings and e-mails revealed children’s audience awareness, and hence if they perceived narration as essentially monological or dialogical. A third perspective is needed, finally, to estimate the educational value of the narrative process that went on. In our study, the focus was on the reflective value of children’s writings.
Second, it illustrates that narration can personalize the learning process. The freewritings and e-mails frequently described children’s personal evaluations and appreciations of lessons and products, as well as personal assessments of their own and other children’s behavior. The reflections that the children produced had a strongly personal character in which their own appreciations of things, and past experiences from outside school were interwoven with new learning content. As such, narration fits the idea of constructivist learning approaches that emphasize the active role learners play in their own development by acknowledging the prior knowledge they bring with them when they enter a learning situation. The research presented in this paper helps to show that if collaborative, self-regulated constructivist learning is to become successful in primary school curricula, then opportunities for narration can be of great value.
Third, the study illustrates that design-based research is a fruitful approach to gain insight in narrative learning. Because doing research within a complex and real setting is one of its principles, it fits the multiple perspective view on narration that was presented. From each perspective, data can be gathered and analyzed to shed light on different aspects of a narrative learning environment emphasizing both the process and product of such learning. The design experiment that was presented here was part of a chain of design experiments. Based on findings in the preceding experiment, freewriting was introduced in the lessons. Based on the findings in the design experiment that was presented here, a next experiment could be conducted that paid more attention to the composing process. Finally, in design-based research the development of theoretical issues and practical outcomes are both deemed valuable. Since the development and implementation of narrative learning environments is still in its infancy, design-based research can provide us with a framework to work on both matters at the same time.
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