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Abstract

Recent research has suggested that computer supported collaborative learning can contribute on student learning trough framing learning communities where students can participate on deep knowledge construction practices. There is evidence that cognitive strategies and related self-regulatory processes are among the crucial elements that have an effect on student’s learning and, thus, there is a need for further indication for the nature of students´ strategic processes in context of CSCL inquiries. The aim of this study is to analyse students' strategic actions in Computer Supported Collaborative Learning. 18 secondary school students at the age of 13-14 participated CSCL inquiry in literature. The networked technology environment used was CSILE. The students had three inquiry-based CSCL projects, each lasting for 6 weeks. The data collection involves students’ written computer notes and repeated process-oriented interviews. The content of the students’ computer notes were analysed in order to reveal the level of students’ knowledge produced, while the interviews were used to complement the findings on students’ interpretations of their strategic actions. The findings suggest that students use a variety of strategies in CSCL-based inquiry, with an emphasis towards a surface level knowledge processing. However, there is indication that networked knowledge construction discussion can foster students’ inquiries by increasing the feasibility to elaborate ideas and deepen the inquiries collaboratively.
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Introduction

The aim of this presentation is to examine the nature of strategic actions that students use in Computer Supported Collaborative Learning (CSCL) inquiries. It has been suggested that CSCL may facilitate sociocognitive processes of learning (Järvelä, Hakkarainen, Lipponen & Lehtinen, 2000). Collaborative discourse within a learning community provides a basis for students to construct representations, develop explanations of the subject to be studied and analyse knowledge (Scardamalia & Bereiter, 1993;). Several studies provide evidence about CSCL effects on student learning. Barron, Swartz, Vye, Moore, Petrosino, Zech, Bransford and CTGV (1998) report positive effects of CSCL on 5th graders learning of complex scientific concepts. In their study technology was used in project-based activities to structure problem solving process, help the students’ to revise their work and create visual representations of the problem. Technology can also reorganise and generate new forms of collaborative learning discourse. Lamon, Secules, Petrosino, Hackett, Bransford and Goldman (1996) demonstrated that 6th grade students adopted novel roles in CSCL discussion and thereby enhanced the learning effort among the whole class. There is also evidence that CSCL can assist individual middle school students to create coherent argument, reflect ideas and explicate differing perspectives about science (Linn, Bell and Hsi, 1998). A study by Cohen and Scardamalia (1998) demonstrates that 5-6th graders interaction in science class included more reflective activity in CSCL setting than in face-to-face setting. The suggested benefits of CSCL are not restricted on cognitive and social effects. There is also indication of the possible motivational benefits. Studies by Järvelä (1996) and Rahikainen, Järvelä & Salovaara (2000) report on findings how CSCL can restructure the motivational interpretations of non-task-oriented students and contribute on their motivational involvement.
Researchers have also discussed the difficulties and challenges that students may encounter while CSCL work. Hakkarainen, Järvelä, Lipponen & Lehtinen (1998) and Krajcik, Blumenfeld, Marx, Bass, Fredricks and Soloway (1998) have claimed that students may not benefit from CSCL inquiries if they have not oriented to the practices of the new learning culture. As evidenced by Edelson, Gordin and Pea (1999) students are able to produce sophisticated and coherent investigations but they need help in organizing, planning and conducting their inquiries. There are at least two critical phases in students’ inquiries. First, an inquiry should start with a driving question that is complex enough to foster meaningful inquiry but also authentic for a student (Krajick et.al., 1998). Second, the process must proceed by carefully planned and recurring phases of data collection leading to coherent and examined explanations of the topic under inquiry (Herrenkohl, Palincsar, Dewater and Kawasaki 1999). Moreover, in social interaction students receive audience for their individual work and can on share, co-construct and experiment knowledge within a learning community (Chan, Burtis & Bereiter, 1997).
Inquiry learning can be a cognitively challenging task for a student and it is necessary to know the learning mechanisms involved in inquiries. Cognitive strategies that learners apply in performing academic tasks are one of the basics that determine the quality of learning (Weinstein & Meyer, 1986). According to definition by Schneider & Weinert (1990) cognitive strategies are cognitive operations that students go through in order to accomplish a learning task. Entwistle (1988) has presented a widely referred classification of strategies, namely deep processing and surface processing strategies. Deeper level strategies are related elaboration, critical thinking and include attempts to integrate new information encountered to prior knowledge whereas surface level strategies are related to memorisation, rehearsal and rote learning (e.g. Elliot, McGregor & Gable, 1999). Scardamalia & Bereiter (1993), in turn, have characterized two different types of strategies. Knowledge reproduction strategies include procedural strategies that students typically employ in completing procedural school tasks. Knowledge building strategies, instead, promote understanding, students’ active contribution of knowledge and progressive discourse on the subject studied. The researchers have also made a difference between general cognitive strategies and metacognitive strategies that refer to monitoring and regulating of subject’s own learning (Weinstein & Mayer, 1986; Garner & Alexander, 1989).

Students’ orientation to the learning task is shaped through mutual interaction of students’ goals, epistemological beliefs, task context, and classroom environment (Pintrich, Marx & Boyle, 1993). As Pintrich and Garcia (1994) suggest, also the type of strategies that students use, are highly dependent on the qualities of instructional tasks and embedded learning goals. It can be proposed that inquiry based activities offer possibilities for to students to adopt deeper cognitive strategies. In inquiry learning students are challenged with activities that require them to develop their understanding, seek and evaluating information, employ complex problem solving strategies, construct meanings from discrete pieces of information and create multiple knowledge representations (e.g. Scardamalia & Bereiter, 1994). CSCL applications may help students to engage in deeper levels of learning by restructuring instructional situations, learning goals and collaborative learning practices.

In this study, the term strategic action is used to describe cognitive strategies and related self-regulatory processes in CSCL-based inquiries. A distinction between deeper level, surface level and metacognitive strategies is made to depict the quality of strategic actions. It is assumed that students’ cognitive actions are shaped through mutual interaction of learning environments situation specific features and students’ interpretations.

Aim

The aim of this study is to analyse what kind of strategic actions students have in CSCL inquiry.

Procedure

The learning environment used is Computer Supported Intentional Learning Environment, CSILE and its’ more recent version KnowedgeForum. The applications are based on assumption that learning is a communal knowledge-building process through inquiry-based activities. CSILE and KnowledgeForum support students’ cognitive actions by helping them to articulate, explore and structure knowledge. The core of the environment is a communal hypermedia database produced by the users. The database is available for all students. The ideas, questions and investigations presented in database function as bases for communal knowledge building discourse among students, teachers and experts. (Scardamalia, Bereiter & Lamon, 1994.)

The experimental group consisted of 18 secondary school students. They did not have prior experience in using CSCL tools. The students’ used CSILE or its newer version KnowledgeForum in three inquiry-based projects to study the topics “Racism”, ”Time” and “Science fiction”. The topics were part of literature curriculum and in each project the students conducted a small-scale inquiry about a more specific question they had formulated of the overall topic. Each project lasted for six weeks and the students had project lessons (each lasting for 75 minutes) 3-4 times a week. The students were informed of the evaluation criteria and practices. They knew that their inquiries and their documentation in CSILE environment would be evaluated by the teacher and that it would affect on their literature grade. In the beginning of the project teacher gave students a general description of the inquiry process and a complete list of the activities that were related on. The activities mentioned on the list were staging activities (Edelson et.al., 1999), such as novel analysis, interviews, brainstorming, writing of dialogues and short stories. The purpose of the activities was to provide students background knowledge and investigation techniques that they would need in following open-ended inquiries. The students began their own inquiries by setting up a research problem and planning briefly the following phases of investigation. The inquiry proceeded by gathering information and presenting it in computer-notes in CSILE database. The knowledge about the topic was continually constructed by ongoing collaborative knowledge building discourse and knowledge distribution in the CSILE environment. At the end of the project an each student wrote an essay about his or her research problem. The teacher supported the students by modelling, providing examples, suggesting strategies for accomplishing tasks, distributing guidelines for notes and reports, giving feedback during investigation and helping students to revise their writings.
Method and data analysis

The data collection involves process oriented interviews and students’ computer notes. The notes and interviews were analysed according to the principles of content analysis (Chi, 1997). Categories for analysing the notes were partly based on earlier studies with CSCL (Hakkarainen, Lipponen, & Järvelä, 1999) and the aim of note analysis was to reveal students cognitive actions by recognising distinctive phases in students’ inquiries (the categories for note analysis is presented in Table 1). The interviews were analysed in order to provide more specific information of students’ reasons and interpretations of the strategies they employed in inquiries.

	1st coding
	2nd coding

	Questions
	Factual questions

	
	Explanatory questions

	New knowledge
	Surface level information

	
	Explanations

	Comments
	Content related

	
	Social


Table 1. Coding scheme for students’ computer notes.

Results

Students’ cognitive actions in inquiries

During the three different CSCL inquiries the students produced 379 notes, with an average 20.39 (SD = 9.38) per student, to the database. Picture 1 presents an overview of the results of the analysis on students’ computer notes. The note analysis shows that a procedural approach was common among the students and they superficially completed the requested phases of inquiry. Many students used a conventional “task-accomplishment strategy” instead of the supposed deeper level strategic actions of CSCL inquiry. The quality of students’ research questions and the amount of factual information presented in notes illustrate the superficial approach. 79.6% of the research questions were factual (for example “What racists do?” or “What kinds of vehicles are introduced in my book?”) and only few questions were explanation seeking in nature (for example “Where does the time come from?” or “Why there is racism?”). Students wrote 149 “new knowledge” notes where they present new information related to their research questions. Only 8.7% of these notes were student-generated, conceptually coherent explanations related to the research question. 91.3% of the inquiry notes included surface-level information. Typically, these notes included factual information in form of direct quotations from different information sources and students or peers’ own opinion-like assumptions related to research question. These notes did not provide adequate answers to students’ research questions and failed in explaining the phenomena under inquiry in terms of coherency, quality or information value. The substantial amount of these noted including only surface-level information could also be regarded as an indication of students’ difficulties on coordinating problems with evidence. These findings refer to use of superficial strategies that are oriented towards knowledge reproduction instead of deeper-level strategies.

	Students’ notes in the inquiry database

(N=367)

	Questions
(N=54)
	New knowledge
(N=149)
	Comments
(N=164)

	Factual questions
79.6%
(N=43)
	Explanatory questions
20.4%
(N=11)
	Surface-level information
91.3%
(N=136)
	Explanations

8.7% 
(N=13)
	Content related
88.4%
(N=145)
	Social

11.6%
(N=19)


Picture 1. The proportion of different categories of students  notes in CSILE/KnowedgeForum database.

“Comment” -notes represent students’ collaboratively constructed explanations of the topic of the inquiry. During the three projects, the students composed 164 “comment” notes to the database. 88.4% of the comment notes were related to the content of the learning and 11.6% were non-task comments classified under a category “social” (see Picture 2.). The students seemed to use the collaborative discussions as a strategically planned way to deepen their inquiries by asking comments to their work, testing their ideas in communal forum and claiming other students to explain their comments in order to find an answer to the research question. The interview analyses supported these results. In interviews, several students described how they had intentionally used collaborative discussions in order to progress in their own inquiries.

Students’ interpretations of their strategic actions in CSCL inquiries

The analysis of the interview data indicated that students were aware of their strategic actions. 31.1% of the coded interview expressions were related to strategies students used in their inquiries. Most of the students were able to report on the phases of their inquiry processes and some students also provided specific examples of the cognitive strategies they had applied in inquiry.

The results indicate the dominance of superficial strategies (see Table 2). The following excerpt from an interview presents how students typically described their superficial strategic actions in inquiry. The interview was conducted after “Time” project to reflect the process. The interviewer is exploring the notes together with a student (Tomi).

INT: Well, could you describe the phases of the “Time” project? How did you begin and what did you do then?

TOMI: Right in the beginning I started to read the book. And then I put my research questions to CSILE and started to write. I had already completed reading the first book and I started another one. --- And at the end I finished my inquiry.

The analysis of the interviews indicated that the students also used deeper level and metacognitive strategies (see Table 2). 30% of the interview expressions on strategic actions were related on deeper level strategies and 13% on metacognitive processes. The amount is high compared to the superficial quality of knowledge produced in students’ notes. In further phases of analysis it seems to be necessary to analyse the relationship between student interpretations of strategic actions and their actual behaviours in CSCL inquiry.

	Strategic actions
	

	Superfical level
	106

	
	57%

	Deeper level
	55

	
	30%

	Metalevel
	25

	
	13%

	Total
	186

	
	100%


Table 2. Students’ expressions on interviews related to strategic actions.

Metalevel and deeper level strategies

The following excerpt illustrates students’ interpretations related both metalevel and deeper level strategic actions. The interview was conducted in the end of the project “Racism”. The interviewer is exploring the notes together with a student (Veli).

INT: Could you please describe the inquiry project right from the beginning, what did you do first and what then?

VELI: First we made the questions that helped us to define the starting point for the inquiry. Then we tried to find some articles concerning the topic and we tried to look for the most important facts in the articles.

INT: Yes, and then?

VELI: Then we wrote it down there and added our own thoughts to the final note.

INT: How did the articles support your work?

VELI: I suppose that we tried to select the most important facts.

INT: How did you do this?

VELI: We did not take such pieces of information that were not related on our problem.

INT: What did you do with the information you had selected?

VELI: I looked the article all the time and took the most important ones and read and wrote.

INT: What was the most difficult phase of your work?

VELI: To find the important and meaningful knowledge from the articles. There was so much information.
The following interview presents an example of a student who utilised the collaborative discussion as a deeper level strategic action in her inquiry process. The interview was conducted after “Science Fiction” project to reflect the process. The interviewer is exploring the notes together with a student (Pia).

INT: Could you please show me one of your most important notes?

PIA: Important? Here are these odd words.

INT: Why it was important in your inquiry?

PIA: It was in that phase of my process when I was trying to read my book, but I did not understand what IT was telling. There were dozens of words in the book that I did not understand, so I understood nothing from the book.

INT: How did you then come up with this note?

PIA: While I was reading the book I wrote down all the words that I did not understand. Then in one lesson I wrote them to the computer.

INT: Why did you do this?

PIA: So that the other students would comment on them.

The results indicate an inconsistency between the students’ cognitive actions traced from the computer notes and the strategic actions that the students described in the interviews. The note analyses suggested predominance of surface level strategies in inquiry, whereas the interviews indicated existence of deeper level and metacognitive strategies and consciousness of strategic actions. Furthermore, the case examples disclosed that the students’ metacognitive efforts covered the collaborative activity. In networked discussions the students also expressed the cognitive value, coherency and meaningfulness of their peers’ work and thereby touched metacognitive questions.

Discussion and conclusion

The aim of this study was to analyse students’ strategic actions in CSCL inquiry. The results indicated that surface level strategic actions were predominant in students’ CSCL-based inquiry processes. The analysed qualities of the students’ computer notes demonstrate that the difficulties that the students faced were mainly related to the nature of inquiry questions, coordination between the research problems and corresponding evidence and revision of the work. The student cases provide examples of deeper level strategic actions and coherent inquiries. The students were aware of the strategic actions they were taking. The potential of collaborative discussion on supporting individual student strategic attempts in learning was highlighted in the computer notes and the interviews. To make the models of CSCL inquiries more applicable in classrooms it would be useful to pay more attention to the pedagogical support in order to help students to overcame the difficulties that they seem to face in their inquiries. As the interviews evidenced, the students are aware of the different possibilities of CSCL. The challenge is to prompt them to utilise deeper level strategies that will contribute to the generation of meaningful questions and more coherent explanations.

The next phases of this research will analyse the possible reasons of students using particular strategic actions. The data of students’ motivational tendencies and interpretations can provide some further explanations. The research project is still in progress and examining the students’ adaptation to the pedagogical culture of CSCL during three years may provide new possibilities to explain the strategic actions. It is also evident that more specific research methods need to be developed in order to clarify strategic actions and thinking processes behind them.
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