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Abstract
This study will examine the effects of Computer-Supported Intentional Learning Environments (CSILE) on learning processes and outcomes in primary level Jigsaw classrooms.  CSILE is an online network system designed to provide support for collaborative learning and inquiry.  In this study, primary students from one school in Perth, Western Australia will work together either in traditional Jigsaw learning groups or in a modified Jigsaw program that relies on the CSILE software.  The study will be implemented in students’ regular Studies of Society and the Environment classes. A quasi-experimental design with random assignment of classes to conditions will be used to evaluate the impact of CSILE on student achievement, attitudes, and higher-order thinking (i.e., cognitive and metacognitive) skills within the Jigsaw groups.  These outcomes will be assessed using a broad range of measures, which will include  achievement and higher-order thinking skills tests, students’ ratings on standardized attitude scales, and analyses of students’ critical thinking skills and study plans based on debate sessions and portfolio materials.


1. Introduction
Over the past 10 years, an increasing number of researchers have argued that traditional school contexts often fail to equip students with the generic skills that they need to advance in their post-school lives.  Specific skills that are frequently mentioned in this context include problem-solving abilities, technological literacy, and the ability to work within teams (e.g., Scardamalia & Berieter, 1999).

Pea and Gomez (1992) have argued that the Transmission Model of Learning that much contemporary classroom learning is grounded in fails to promote the use of active learning processes. According to this model, learning is a process of knowledge transfer from the teacher (or other source of domain expertise) through actions and words to the learner (Reddy, 1979). Based on the definition, the transmission model can therefore be viewed as not supporting the processes that students require to become active learners, to develop a deep understanding of the subject matter, and to develop the critical thinking skills involving in higher order strategies. 

The availability of Information Communication Technologies (ICT) within schools has led to the development of new approaches to knowledge creation within classroom learning environments (McMurray & Dunlop, 1999). The use of web-based teaching and learning systems has now come to be viewed as an essential component of instructional environments at all levels of education (Scardamalia et al., 1999). 

The new focus on integrating the use of ICT within schools has, in turn, led to an increasing emphasis on the use of constructivist approaches in education.  In general, these approaches emphasize the need for schooling to be based on authentic, challenging projects that engage students, teachers, and experts in the learning community. Collaborative learning methods are widely viewed as a key element of constructivist learning environments (Johnson & Johnson, 1992). Collaborative methods provide students with opportunities to engage in a broad range of shared experiences such as modeling and decision making, as well as the negotiation and creation of shared meanings and understandings through social discourse.  

Several researchers on collaborative learning and ICT in education have suggested that these two methods can be reciprocally augmentative in their effects on cognitive development (Warschauer, 1997). Both are based on theories of social cognition that emphasise the role of student interaction in active learning processes (Light & Mevarech, 1992). Clements and Natasi (1988) also suggested that engaging computer environments are likely to produce a higher frequency of quality interactions between members of a collaborative group. Finally, as the tools available to collaborative group members can restructure the manner in which cognitive activities are carried out (e.g., the processes involved in classifying and ordering information), they also have the potential to mediate new forms of social interaction amongst learners and to moderate the nature and quality of the interactions that occur within these exchanges.

Roschelle (1992), however, indicated a need to distinguish between different types of technology in their relationship to the collaborative process. He defined a collaborative technology as a tool that enables individuals to engage in the active production of shared knowledge. In this view, good collaborative technologies function by becoming a highly visible part of shared experience. 

Computer Supported Intentional Learning Environments (CSILE) represents one example of a collaborative technology that meets these criteria. This system is designed to support students in purposeful, intentional, and collaborative learning within a local network environment. Students can select different communication modes (e.g., text, graphics) to generate nodes that contain information relating to the topic under study. Nodes are available for others to comment on, leading to dialogues and an accumulation of knowledge. Text and graphic notes in all curriculum areas are entered into the same database, where they can be accessed by all members on the network. Participants may comment on each other's notes and authors are notified when comments have been made.  

2. Context of the study

The history of computer-based education in Australia has emerged since the 1980s, as for most developed countries. This is the time period in which computer markets penetrated to personal use with the introduction of personal computers and microcomputer technology. In Australia, the Ministry of Education has emphasized the need for collaborative learning and technology to the education system. As stated in the Draft Strategic Plan 1999 –2001, in order to achieve the use of learning technologies, among the strategic plans are:

1. Fostering awareness and use of the EdNA Directory Service and collaborative teaching and learning projects, conducting new action research projects in collaboration with universities, and establishing curriculum networks;

2. Reshaping the professional development of teachers in relation to learning technologies including communication of innovation and best practice, mentoring and collaborative teaching, focused professional development, and the fostering of technology leaders in schools (MCEETYA, 1999, p.7).
In Western Australia, the present state government is making considerable efforts and committing significant resources toward strategies and approaches which support the use of ICT at various levels within education and training (Department of Education and Training, 2003). The draft plan for Government schools (2004-2007) stated that the key features for the development of future government schools in Western Australia will be associated with network learning communities. The primary goal of this initiative will include the use of technology as an integral part of the teaching and learning program. Students will have access to more learning options through technology, via ‘virtual classrooms’, flexible modes of delivery and quality online curriculum content. Schools, in this view, will become network learning communities (Department of Education and Training, 2003).
3. Review of related literature

3.1. Cooperative and collaborative learning methods
Cooperative learning refers to a learning environment in which small groups of students learn together to achieve a common goal (Slavin, 1980). While cooperative learning can involve having students work in teams on different subtasks, collaborative learning refers to a specific form of cooperative learning in which students work together on the same task (Slavin, 1991).  According to Light et al. (1992), cooperative groups can vary in term of size (from a pair of students to small group of four or even six students), structure (heterogeneous or homogeneous), gender (single or mixed), and types of collaboration (from team-assisted individualized learning to collaboration on each aspect of the task). 

Collaboration is an active learning process in which students need to be able to identify problems, understand existing solutions, explore creative possibilities, consult with peers and mentors, and then implement and disseminate results (Hazemi, Hailes & Wilbur, 1988). It enhances connectivity and socio-emotional commitment to the learning process by involving students as active participants in the process itself (Sharan, 1980; Oliver & Reeves, 1994). Collaboration can contribute to the active construction of meaning, through idea generating (divergent thinking), idea linking (convergent thinking), and idea structuring (categorization and classification) (Gaddis, Napierkowski, Guzman, Muth, 2000). Schaffer (1999) reports a variety of studies, which have found improved learning when peers collaborate as compared with situations in which they work independently. 

According to Johnson, Johnson, Pierson & Lyons (1985), an advanced form of cooperative learning results from engaging students in structured academic controversies within a cooperative context. The combination of cooperative learning and controversy leads to higher achievement, more complex reasoning, creative problem solving and high quality thinking than alternative group work approaches (Johnson & Johnson, 1979).  According to Johnson et al. (1979), controversy exists when “one student’s ideas, information, conclusions, theories or opinions are incompatible with those one another student, and the two seek to reach agreement” (p. 53). Cooperation and controversy occurs when student interaction is oriented towards seeking an agreement, but in which each retains separate information and conclusions (Johnson, Johnson & Smith, 2000).

Johnson et al. (2000) stated that in order to structure the academic controversies approach, initially, the instructors chose a topic that has manageable content by the students and on which two well-documented positions (“pro” and “con”) can be prepared. The instructional materials are organised into “pro” and “con” folders. Students are assigned to groups with members of even numbers (e.g., six). The groups are then divided into two pairs and each pair is given the assignment of proposing and developing the best arguments possible on the “pro” position, while the same procedure goes for the “con” position. As the pair research the topic, they engage in constructing persuasive arguments for each position, rejecting the opposing position, and at the same time withholding any attacks of their own. At the end, students integrate all the information by synthesizing both positions and producing their best reasoned judgment. This is the stage where knowledge is considered to be active, socially constructed, and optimally learned by applying and converting it into an integration of intellectual arguments.

Studies have indicated positive effects of cooperative-controversy compared to individualistic learning. Further, these studies have indicated cooperative controversy to be more effective in terms of effects on achievement, motivation, and attitudes than concurrence seeking methods (e.g., Johnson, Brooker, Stutzman, Hultman & Johnson, 1985; Johnson, et al., 1985; Lowry & Johnson, 1981). Engaging intellectual controversy within the cooperative context has been said to be one of the most powerful and significant instructional tools to improve academic learning (Johnson et al., 1979).

One of the most popular approaches to cooperative learning that includes an integral collaborative component is the Jigsaw method developed by Elliot Aronson and colleagues (Aronson, Stephan, Sikes, Blaney & Snapp, 1978). In Jigsaw, students are assigned to six-member teams that are heterogeneous in terms of ability levels, sex, and ethnicity.  Individual members of Jigsaw groups receive unique subsections of an overall topic to study, and members of different groups with the same subsection meet in “expert” groups to gather information on their assigned subtopics.  Students then return to their “home” groups and share this information with other group members.  At the end of a session, all students complete individual tests on the topic as a whole. Several evaluations of the Jigsaw approach have indicated that this method can have positive effects in a wide range of student outcome areas, such as achievement, attitudes towards the subject matter, and intergroup relations (e.g., Okebukola, 1985; Lazarowitz, Hertz-Lazarowitz, & Baird, 1994; Walker & Crogan, 1998).

3.2 Computer Mediated Communication (CMC)

Rapid and continuing development in the field of Information Communications Technology (ICT) has led to significant advances in possibilities for Computer Mediated Communication, or CMC. CMC has the capacity to increase student-directed conversation and participation because the teacher’s role shifts from content expert to facilitative guide (Gaddis et al. 2000). CMC also enhances discussion among peer groups by creating new means by which this discussion can take place (Jonassen, Davidson, Collins, Campbell & Haag, 1995). Further, Bonk and Reynolds (1997), found that computer conferencing tools foster critical thinking and active learning by providing an electronic space for reflective journal writing, critical analysis, and peer and instructor facilitation.  Studies done by Johnson & Johnson (1989) and Sherwood (1990), have also suggested that verbal interactions between students when using simulation software facilitate higher order thinking, as students are able readily to interact with their peers to solve problems.

3.3. Computer supported collaborative learning (CSCL)

The integration of computers and collaborative learning has led to an interesting area known as Computer Supported Collaborative Learning (CSCL). CSCL is seen as facilitating the potential of collaborative learning to increase students’ learning capabilities. In CSCL, learning and discussion can be performed either synchronously or asynchronously. In synchronous discussions, all participants must be online at the same time.  In asynchronous discussions, learners can participate at any time or place. Asynchronous learning holds major benefits for learners. Since there is no pressure to respond immediately, learners take advantage of unlimited time constraints to develop a better understanding and produce a significant contribution to the group discussion. 

In general, CSCL is viewed as facilitating flexible, open, and cooperative learning (McConnell, 1994). The combination of collaboration and computer support may enhance student performance and outcomes, particularly in terms of cognitive processes, self–esteem, social development, and motivation towards learning. The intersection of these two domains, collaborative learning and computer-assisted learning, has developed a body of research which focuses specifically on the effects of peer interaction within ICT-rich environments.  Within the area, however, a number of key questions remain.  First, Light et al. (1992) have argued that the unique contribution made by computers to fostering effective peer interaction has not been established. Second, while some of the effects of CSCL on cognitive and psycho-social outcomes are now well documented (e.g., Mavarech, Silber & Fein, 1991), relatively little attention has been paid to effects on processes such as higher-order thinking skills.  Third, researchers (e.g., Crook, 1996; Roschelle & Teasley, 1995) have argued that different types of educational software will facilitate different forms of interaction and learning outcomes amongst students.  As indicated previously, Roschelle et al. (1995) argued that good collaborative technologies function by allowing the members of a group to find a coherence and organization that provides clear direction for future action.

3.4 Computer Supported Intentional Learning Environments (CSILE) 

Computer Supported Intentional Learning Environments (CSILE) represents an example of a collaborative technology that meets Roschelle et al.’s (1995) criteria for an effective collaborative technology.  This system was developed in 1986 by Marlene Scardamalia and Carl Bereiter at the Ontario Institute for Studies in Education (OISE).  CSILE is a specific program designed to facilitate student learning by providing support for thinking and understanding. It is an electronic group workspace designed to support the process of knowledge building.  CSILE is the first network system to provide across-the-curriculum support for collaborative learning and inquiry.  The latest version of CSILE is known as Web Knowledge Forum (WKF). Given that most of the research done previously has used the term CSILE, however, this term will be used for the remainder of this proposal.

CSILE is a network learning system in which students use a communal database to collaborate with other students and teachers on curriculum and ideas. CSILE is grounded in the notion of cognitive-based research projects. In CSILE, students can make contributions on the topic of discussion through the use of nodes. CSILE allows all participants including students, educators and other experts to collaborate and contribute to a database that hosts the knowledge network. In the communal database, participants can utilize the nodes for comment, which will lead to dialogues and knowledge accumulation. Nodes are available for comments and when comments have been made, authors will be notified. Unlike in traditional learning approaches, where the discussion takes place in the classroom and finishes at the end of the lesson, CSILE provides a permanent record of the discussion that can be assessed by anybody at any place and time through network facilities.

The basic design principles underlying CSILE (Scardamalia, Bereiter, Mclean, Swallow & Woodruff, 1989; include: (i) making knowledge –construction activities overt; (ii) maintaining attention to cognitive goals; (iii) treat knowledge deficits in a positive way, (iv) providing process – relevant feedback, (v) encouraging learning strategies other than rehearsal, (vi) encouraging multiple passes through information, (vii) supporting varied ways for students to organize their knowledge, (viii) encouraging maximum use and examination of existing knowledge, (ix) providing opportunities for reflectivity and individual learning styles, (x) facilitating transfer of knowledge across contexts, and (xi) giving students more responsibility for contributing to each other’s learning. 

Studies reported CSILE has been associated with the student deep understanding rather than memorization of facts (Lamon, Chan, Scardamalia, Burtis & Brett, 1993; Hakkarainen, 1998). Woodruff and Brett (1993) suggested that CSILE may support the emergence of new scholarly models of collaboration within the classroom. Qing Li (2002) found that CSILE encourages student to actively participate in messages generated in collaborative learning. Additionally, CSILE encourages students to “authentically” construct knowledge within groups as well as encouraging more active task engagement (Sherman, 1998). Longitudinal studies have also indicated that CSILE can be used to predict student learning patterns compared to individual learning (Scardamalia, Bereiter, Brett, Burtis, Calhoun & Smith Lea, 1992). It also been reported that CSILE facilitates knowledge creation building environments amongst its communities (Lamon, Reeve and Caswell, 1999; Lamon, Reeve & Scardamalia, 2001; Hewitt, 1996; McAuley, 2001).

The impact of CSILE on pedagogical and classroom approaches has significantly transformed traditional learning into a more constructivist style (Tiessen, 1996). With CSILE interventions in the classroom, students shift from being passive knowledge receivers to become problem solvers and critical thinkers (Van Aalst, 1999). Interestingly, CSILE works in different cultural contexts and shows a positive relationship with knowledge building and literacy development (Tumblin, 2001;Lipponen & Hakkarainen, 2001; Elliot & Pillay, 2001). Furthermore, CSILE can act as a learning tool by providing scaffolds in student writing portfolio (Lee, 1992). However, a few studies have indicated a mixture of positive and negative effects for CSILE over traditional and collaborative learning, particularly in the areas of student motivation and reflective journals (Rahikainen, Jarvela, & Salovaara, 2000; Korbak, 1997; Lin Hsio, 1998). 

In addition, CSILE is argued to hold particular potential for improving students’ higher cognitive and metacognitive skills. Herrington and Oliver (1997) differentiate between lower-order and higher-order cognitive skills, identifying lower order processes as those that involved procedural operations, browsing functions, and information seeking. Example of lower–order skills would include routine talk, reading aloud, and making comments that required no level of evaluation or judgment. In contrast, he classified higher order skills as those that involved planning or strategy use, judgements of uncertainty, predicting outcomes or imposing meaning, taking multiple perspective or engaging in coaching. Royer et al. (1993) also emphasized the importance of metacognition as an element of higher order thinking. The concept of metacognition was first introduced by Flavell in 1976, who defined it as “…one’s knowledge concerning one’s own cognitive processes and products or anything related to them” (p.232). Pintrich and DeGroot (1990) further explained that metacognition consists of strategies for planning, monitoring and modifying one’s cognitions. Cognitive processing theory and research have led to the expectation of positive outcomes within CSILE interventions. Different cognitive strategies and integrations produce various kinds of results in idea processing within CSILE ( Kaivusaari, 1999). It also has been reported that CSILE supports student metacognition in knowledge building (Hurme & Jarvela, 2001; Oshima, 1993).

According to Scardamalia, Bereiter and Lamon (1994), discourse in the CSILE environment enables students to build knowledge by putting up their ideas for criticism and amendment by other students. In CSILE, the discourse sessions provide an opportunity for learners to identify their own ideas and compare their ideas with others. The process involves identifying inconsistencies, strengths, weaknesses, applications, and limitations of ideas (Bereiter, in press), all of which are key processes involved in higher order thinking.  In this discourse, students must also engage in planning, monitoring, and review processes that have the potential to improve their metacognitive strategy use (Lamon et al. 2001).  
4. Substantial and original contribution to knowledge

While CSILE is viewed to hold considerable promise for improving student outcomes in the areas of strategy use and higher-order thinking skills (Bereiter & Scardamalia, 1996; Scardamalia et al., 1994; Bereiter & Scardamalia, 1999; Bereiter, Scardamalia, Cassells & Hewitt, 1997), relatively few evaluations of its effect within these areas have been conducted. Several questions about the efficacy of CSILE for improving student learning outcomes still remain. This is where the present study will contribute by addressing a number of areas that in need for further attention. These include:

1) Amongst the studies that have appeared, the vast majority have been based on case study methods (Scardamalia et al. 1992; Lamon et al. 1999; Lamon et al. 2001;

Hakkarainen et al. 1998; van Aalst, 1999; Tumblin, 2001; Lipponen et al. 2001; Rahikainen et al. 2000; Qing Li, 2002) and survey questionnaires (Koivusaari, 1999).  Rarely have the effects of CSILE been compared to alternative approaches using controlled experimental design methods. Thus, there is a need for more rigorous evaluations that compare the effects of CSILE with alternative approaches.

2) As argued by Light et al. (1992), further studies are also needed to establish whether CSILE makes a unique contribution to effective collaborative learning. That is, it is necessary to isolate the components of CSILE that are responsible for any positive effects observed. If the same effects can be obtained solely thorough the use of traditional, non-computer assisted collaborative learning approaches, this would diminish the rationale for using CSILE as part of the process.

3) The studies that have been conducted thus far have examined the effects of CSILE in a limited range of subject areas, most of which have been within the physical science and mathematics area. The curriculum area of Studies of Society and Environment offered in Australian Schools draws on a wide range of basic discipline areas. Given its emphasis on knowledge building and transfer of knowledge, Studies of Society and Environment represents a curriculum area to which CSILE may be particularly well-suited.

4) Further research on the effects of CSILE is also required in the areas of task engagement and student attitudes. In recent years, there has been an increase in interest in students’ affective responses to learning tasks (e.g., Wigfield, Goodglass & Lindfield, 1997), and the role that such factors can play in the learning process (e.g., Mathewson, 1994). One advantage that is often cited in favour of computer-based learning approaches is the possibility of enhancing students’ engagement with set learning tasks (Light et al., 1993). Despite this, few studies have directly assessed the impact that CSILE has on students’ affective task reactions. Chapman (2003) indicated that student engagement  has been assessed in broad variety of ways, which include indexes of participation rates on assigned tasks, and self-ratings of subject-related attitudes.

5) Although some of the previous research conducted on CSILE has examined its impact on higher- order thinking and metacognitive processes, the assessments conducted have generally included a limited number and range of measures that are not based on integrated theories of learning such as the Bloom’s Taxonomy (1956). This taxonomy is one of the most widely accepted frameworks for categorizing Higher Order Thinking. In this taxonomy, “higher order thinking” includes a number of components including analysis, synthesis, and evaluation/judgments processes. Additionally, a comprehensive metacognition framework offered by O’Neil and Abedi (1996) will significantly add more validity to the metacognition assessment. Furthermore, the discourse analysis base on Interaction Analysis Model (Gunawardena, Lowe & Anderson, 1997) will provide a comprehensive understanding on group cognitive and metacognitive activity in knowledge construction processes.

                                                                                                                                                                                                                                                                                                                                                                                                             5. Study aims and research questions

The major question that will be addressed in this study is, what contribution does CSILE make to the effects of collaboration on student learning processes and outcomes?  To address this question, year six students will study Studies of Society and Environment  under one of two conditions.  Both of these conditions will involve the use of cooperative learning methods as described in the Jigsaw technique, with one modification: In the expert groups, students will initially be divided into “pro” and “con” subgroups.  During the process of researching their topics, the expert groups will first be asked to develop an argument either in favour or against a particular position and engage in debate with other members of their expert group.  Following this, the group will need to reconcile the arguments on both sides of the debate to reach a balanced perspective on the topic as a whole.

In one of the two study conditions, this form of Jigsaw will be implemented in the traditional format, while in the other, the group interaction processes involved will be conducted through CSILE. The goal of this comparison was to isolate the unique contribution made by CSILE to facilitating the cooperative group interaction processes and outcomes. Specific research questions will include:

1) What are the effects of CSILE on students’ planning skills when they work

        in Jigsaw groups?

2) What are the effects of CSILE on students’ achievement/subject area knowledge in Studies in Society and Environment ?

3) What are the effects of CSILE on students’ higher-order thinking (i.e., cognitive and metacognitive) skills when they work in jigsaw groups?

4) What are the effects of CSILE on students’ attitudes towards their subject matter (Studies of Society and Environment) and towards computer-based learning when they work in jigsaw groups?

6. Methodology

6.1.  Research design

This study will include students from two year six classes in one primary school in Perth, Western Australia.  Students from year six were choose because at this age they have not been exposed to the use of computer supported learning compare to secondary school students. The study procedures will be implemented during students’ regular Studies of Society and the Environment classes. A quasi-experimental design with random assignment of classes to conditions will be used to assess the effects of CSILE on student outcomes using the Jigsaw learning method.  The data collection phase will be conducted in Term III through Term IV of the 2004 school year.  During this time, one of the participating classes will be assigned at random to study under a CSILE-facilitated Jigsaw program, while the other class studies under a more traditional (non-computer facilitated) Jigsaw method. In Term IV, the conditions will be reversed so that all students within that year have an opportunity to participate in the CSILE-facilitated Jigsaw method.

6.2. Proposed procedure

The project will contribute 10 desktop computers to the CSILE Jigsaw class. In the non-CSILE classes, video cameras will be used to examine group processes during the study sessions.  The use of video cameras is necessary in order to identify who is talking in the debate session. These cameras will be on tripods and will be turned on during each session by the class teacher. Children in these classes who are participating in the study will sit at designated positions in the room to ensure that their activities are captured by the cameras.  Children who have not, or whose parents have not, given consent will sit in an alternative location in the room that is out of camera range.  

The steps that will be used in the “traditional” jigsaw classrooms will follow the model put forward by Aronson et al. (1978).  At the beginning of each topic, students will be divided into 5- or 6-person jigsaw groups.  The topic will be divided into 5-6 corresponding segments or subtopics. See Appendix A for the topic example. However, all content and divisions will be negotiated in advance with the class teachers involved in the project. The teachers will be trained by the researcher prior to the beginning of Term III. Then, the teachers will train the students in the first week of Term III.

Each “topic cycle” will comprise seven sessions of approximately 45 minutes each. Each student within each Jigsaw group will then be assigned to research one unique segment or subtopic.  "Expert groups" will be formed by having students from each jigsaw group join other students assigned to the same segment. The teachers will be asked to rank students as high, medium, and low achievers in order to assign them in the expert groups. Each expert group will include at least one high ability member.  The cooperative and controversy approach will be applied in the debate session in order to engage students in their higher thinking levels (Johnson, et al., 2000).

Each cycle will include one introduction session, three expert group sessions and two home group sessions, with one testing session.  During all expert group sessions, students will have access to a folder provided by the researcher which contains material relevant for that subtopic.  Students will rely entirely on this material to conduct their research during the expert group sessions.

Session 1(All groups – Introduction): Teachers will give an introduction and overall view about the topic selected. In this session, there will be no video-camera recording.

Session 2 (Expert Groups – Research and Argument Development): In the “Expert groups” each student will be told whether they are on the “pro” or the “con” side of the debate. Those on each side will then proceed as a group to evaluate the material in the folders provided and develop an argument on either side of the debate (e.g., in favour or against the use of Australian forests for logging purposes). At this session, there will be no video-camera recording. At the end of this session, they will have prepared dot-points listing five arguments on their side of the debate.  In the CSILE classes, they will put these on the database so that members of the opposing side can look at their points at the beginning of the next session.  In the non-CSILE classes, they will submit their points in handwritten form to the other team members.

Session 3 (Expert Groups – Debate and Integration): Students will remain in their “pro” and “con” expert groups, and will evaluate the points made by students from the opposing subgroup.  In CSILE classes, students will prepare a response to the points made by the students on the opposing side, and then post this response. Students who made the point initially can post a counter argument at any time during the session. In the non-CSILE classes, students will respond verbally to the points made by the opposing team. Again, students on the side who initially made the points can counter the arguments at any time.  It will be made clear that the goal of this session will be to evaluate the points that should go into the final, integrated presentation.

Starting from this session of the cycle, student activities in the non-CSILE classes will be recorded using video-cameras.  Five cameras will be used during this and the following session (one camera per group, sessions 3-4) to record the discourse that occurs during the debate and integration sessions.  For the CSILE classrooms, the discourse will be recorded automatically in the database.

Session 4 (Expert Groups – Debate and Integration): This session will continue from the last, but at the end of this session, each expert group will be told that they must reach a consensus about the points that will be included in the home group presentations. In CSILE classes, this presentation will be generated on the CSILE database.  In the non-CSILE classes, each expert group will generate a handwritten presentation.  Thus, all members of each expert group will give a standardized presentation to their home group.

Session 5 (Home Groups – Presentation): In CSILE classrooms, all students will use this session to put their presentation on the database and to read the presentations of others within their home groups.  Within the traditional classrooms, students will meet face-to-face with their home groups and present their material verbally (about five minutes each). 

Session 6 (Home Groups – Integration): Students will remain in their home groups, and will develop a presentation that they will submit to their teachers at the end of the session. This presentation will include the information brought to the group by all members.  In the CSILE classrooms, each home group will have access to one computer, and will work as a group to use the information that is submitted by each member to construct and submit the final presentation.  In the traditional Jigsaw classrooms, this will be done face-to-face.

Session 7 (Testing Session): During this session, students will complete three tests.  The first will be a 15-item multiple choice test on the topic just covered (Student Achievement Test).  The second will present the next topic to be covered, and students will be asked to draw up a plan for researching the next topic (Metacognitive planning test).  The third will be a test of higher order thinking, which will require short answers to open-ended questions designed to elicit key skills such as analysis, evaluation, and inference.  The three tests will be constructed so that they can be completed in around 30 minutes.

6.3. Data collection methods

6.3.1. Student achievement/subject area knowledge

Effects on students’ subject area knowledge in Studies of Society and Environment will be assessed using researcher-developed end of topic quizzes. The format of these tests will be based on multiple choice questions.  The content of these tests will be based on the topics covered during the period of the intervention, and will be negotiated with the teachers involved.  The specific questions asked in these tests will generally be at the knowledge level described in the Taxonomy of Educational Objectives by Bloom (1956).  A table summarizing the levels of this taxonomy is presented in Appendix B.

6.3.2. Higher-order thinking skills

Students’ higher-order problem-solving skills will be assessed in three ways.  First, each student will complete a researcher-developed test at the beginning and at the end of term III that is designed to provide a basis for assessing higher order thinking skills.  The tests will be based entirely on a combination of closed and open-ended questions, structured so that they elicit skills such as analysis, synthesis, and evaluation.  A template that will be used to develop the closed-ended items in these tests is shown in Appendix C.

The open-ended questions will pose problems to which a range of solutions may be formulated.  A standard scoring rubric will then be used to assess responses to these tests.  This rubric will draw on a number of frameworks, including Bloom’s Taxanomy of Thinking Skills (1956: see Appendix A), Arter & Salmon’s (1987) summary of higher order thinking definitions, and the Higher Order Thinking Skills Base developed by Jane and Madeline (1988). Categories in the rubric will include: (i) classifying, verifying, hypothesizing; (ii) making associations and generalizing; (iii) seeing cause and effect relations and predicting; (v) problem solving, decision making, assessing values; (vi) creating, discovering, imagining; (vii) making judgements and formulating reactions based on available facts; (viii) synthesizing, comparing, and contrasting; and (ix) reasoning and persuading. Skills relevant to each question in the test will then be identified as this used as a basis to rate students’ answers.  Appendix D presents an example of a question that might be used in such a test, with sample answers and an application of the scoring rubric in the domain of physical science. 

The discourse that students engage in during the debate sessions (Sessions 3 and 4) will also be scored for evidence of higher-order cognitive skills.  This will necessarily be done for groups rather than individuals.  In both classes, the discourse will be scored for evidence of higher order thinking using the Interaction Model Analysis by Gunawardena et al. (1997) (see Appendix G). Thus, the responses supplied by students will be assessed for evidence of skills such as problem-solving, drawing inferences, negotiation and making generalizations.  In the traditional classes, the video evidence will transcribed so that this analysis can be applied.  As this interaction will be conducted online in CSILE classes, no transcription will be required for these classes.  

6.3.3.  Metacognitive planning skills

On the first day of each topic covered during the intervention, students will be assigned a topic section that they will then research within their expert groups.  To explore the effects of CSILE on students’ planning skills, students in both conditions will be asked to put forward an individual research plan for the topic prior to joining their expert groups. The quality of these plans will be assessed on a standard rubric that will specify the need for evidence of skills such as breaking down the question into component parts and devising research strategies that are relevant to that task.

A draft checklist of skills to be included in the rubric is included in Appendix E.  This rubric is based on the questions in the metacognition inventory developed by O’Neil et al. (1996).  Their concept of metacognition is derived from Pintrich et al. (1990) and Flavel (1976), who suggested that the strategies for planning, monitoring and  constructed awareness are the characteristics of metacognition. Items were drawn from the combination of two subscales in this inventory, the cognitive strategy and planning subscales. The Cronbach’s alpha reliability for the cognitive strategy is of .81, while for the planning the alpha reliability is of .83.  The construct validity of the metacognitive inventory is around .70, an acceptable level. The other two subscales relate to processes that students engage in during the completion of a task (self-checking and awareness), and therefore were not relevant for the purposes of the present study.

6.3.4. Attitudes towards the subject matter (Studies Of Society Environment)

The measure of attitudes will be adapted from a new scale developed by Francis and Greer (1999) to assess students’ attitudes toward science. This instrument was selected because it operationalizes the affective domain independently of other attitude (e.g., behavioural and cognitive) dimensions. A sample of this modified instrument is presented in Appendix F. The scoring on each item will be based on three point Likert scale, ranging from ‘agree’ through ‘not certain’ to ‘disagree’. The validation of this instrument has provided strong evidence of its psychometric properties through content analysis, exploratory factor analyses and item analyses. Internal consistencies for the scale were also high (0.88 to 0.91), and its construct validity was supported by significant positive correlations between scores on the scale and the number of science-related subjects (rs = 0.38, p < .001).  This measure will be given only at the beginning and at the end of the entire intervention period (i.e., not at the beginning and/or end of each topic as for the other tests). The teachers will indicate to the students that the test is to measure their attitude towards the subject matters.

6.4.  Data analysis methods

The data analyses for the study will primarily be quantitatively based. Summary scores will first be computed for subscales of all tests, i.e., end of topic for the subject area knowledge tests and higher-order thinking skills tests, students’ average ratings on the metacognitive planning tasks completed at the beginning of each topic, and at the beginning and at the end of the intervention session for the attitude test. These scores will then be subjected to a series of multivariate analyses of variance (MANOVAs) to determine whether there were any significant differences across the two conditions in these areas.  In each MANOVA, pre-intervention achievement levels will be entered as a covariate to reduce error variance in the scores.  These levels will be determined by using previous grades supplied by the classroom teachers.

The ratings of higher order thinking skills derived from the video evidence and the CSILE discourse notes will be examined and related descriptively to characteristics of group interaction processes (e.g., whether all students contributed equally to the group discussions, or whether these were dominated by a few group members) in the CSILE environment.  The basic goals of these analyses will be to describe the processes by which students within groups develop (or fail to develop) higher-order skills within CSILE and traditional environments.  These analyses will be primarily descriptive and qualitative in orientation.

7.  What efforts have been made to ensure that the project does not duplicate work already done?

Extensive searches of previous studies on CSILE have been done by conducting library and Internet Searchers, using databases such as ERIC, Ovid Web, and UMI Pro Quest Digital Dissertations. Literature searches used CSILE, Higher-Order thinking, Metacognition, Attitudes, and Computer Supported Collaborative Learning as key words. The final source was the World Wide Web, with searches carried out on the Yahoo and Google search engines using similar keywords as used within the earlier search database.

8. Consent, access and human participation protection

Prior to commencing the study, consent forms will be sent to all parents or guardians of the students in the participating classes.  The use of video-cameras for recording student activities will be mentioned explicitly in the information forms. In classes that are coordinated by teachers who have agreed to participate, any students for whom full consent is not obtained may still participate in the ongoing class activities if the class teacher deems this to be appropriate.  In these cases, however, the student will not contribute any data to the research project.  All students will also be informed that they are free to withdraw from the project at any time during the study.  Students who choose to withdraw may also continue to participate in the class activities, but again will not contribute data to the research project.

The use of experimental and quasi-experimental designs frequently raise questions of equity and intrusiveness within school settings.  To minimize the level of disruption and intrusion to the school involved, the researcher has opted not to request full randomization to the study conditions, but instead to randomize the participating classes to conditions.  Further, to minimize concerns about equity, the conditions will be reversed in Term IV (after all data collection for the project has been completed) to ensure that all students have an opportunity to participate in the CSILE program.

The confidentiality of all data collected will be ensured through the use of student-selected ID numbers.  Some measures (e.g., the achievement tests) will be required by teachers for the preparation of school reports, and these will be specifically named in the teacher consent/agreement forms.  For other measures, however, it will not be necessary to report on individual students, and these will be reported back to the school only in summary form.  At the beginning of the study, all students will be asked to create their own ID numbers.  A list will be circulated, and students will be asked to record these numbers on the list to ensure that they use the same number at all the testing sessions.  This list will be kept by the class teacher, but will not be made available to the researcher involved. This will ensure that there are no confidentiality risks associated with the data collection. 

9. List of major scholars in the field

Professor Carl Bereiter,

Department of Human Development and Applied Psychology,

Center for Applied Cognitive Science,

Ontorio Institute for Studies in Education,

252 Bloor St. W., Toronto, Canada M5S IV6.

Professor Marlene Scardamalia, 

Director of the Institute for Knowledge Innovation and Technology,

Ontorio Institute for Studies in Education,

252 Bloor St. W., Toronto, Canada M5S IV6.

Professor David W. Johnson,

Department of Educational Psychology,

University of Minnesota,

204 Burton Hall,
178 Pillsbury Drive SE,
Minneapolis, MN,
55455-0208 USA.

10. Proposed timeline

March – October 2003

       -     Completed coursework

· Initial literature review

· Preparation for research proposal

November 2003 – April 2004

· Development and submission of research proposal

May – July 2004

-    Contact potential schools

· Negotiation with the selected school

 26th July 2004 – 31st October 2004

· Data collection for CSILE and traditional Jigsaw group in term 111

18th October 2004 – 16th December 2004

· Reversed conditions for each groups in term IV

· Data analysis

December 2004- May 2005

· On going data analysis

· First draft and subsequent full draft of dissertation

Jun 2005 – October 2005

· Development and submission of final dissertation

11. Estimated Costs
This work will form part of the project work conducted on the Lucent Technologies Philanthropic Foundation grant held by the thesis supervisor (Elaine Chapman).  The results of the study will be summarized in the final project report for this grant.  All costs associated with conducting the study will therefore be covered under this grant.

Project Item







Estimated Cost

10 Desktop computers






$1,000.00

Technical support






$ 3000.00

Video cameras (5)






$3,000.00










_________

Total








$ 7,000.00

Knowledge forum software (for an entire classroom) is under free trial basis for six month periods.
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APPENDIX A: TOPIC EXAMPLE

Topic: The use of Australian Forests

Subtopics:

1) for logging

2) reserve for animal habitat

3) for educational and research purposes

4) for soil conservation

5) for recreation


Appendix b. Bloom’s taxonomy of thinking skills

	LEVEL
	DEFINITION
	SAMPLE VERBS
	SAMPLE TASKS

	Analysis 

(Higher Order): Taking apart
	Student distinguishes, classifieds, and relates the assumptions, hypotheses, evidence, or structure of a statement or question.
	Analyse

Categorise

Compare

Constrast

Interpret

Classify
	Have students investigate the reasons for some of the changes to your local environment. For example a reduction in the number of native animals.

Ask them if they think the changes could be reversed. How ?

Ask students to point out some of the regions of Australia most affected by change.



	Synthesis (Higher Order): Putting together
	Student originates, integrates, and combines ideas into a product, plan or proposal that is new to him or her.
	Create

Design

Hypothesize

Invent

Develop
	Ask students to forecast some of the main changes to our environment that will occur in the next fifty years.

Have students design an advertisement to promote our national parks. Focus should be made on the ‘target audience’ and the purpose of the advertisment.

Ask students to put forward proposals to save our rainforests.

	Evaluation (Higher Order): Judging the outcome
	Student appraises, assesses, or critiques on a basis of specific standards and criteria.
	Judge

Recommend

Critique

Justify

assess
	Ask students to choose an environment to study and evaluate which changes are good or bad.

Ask them to decide on the best ways to improve or alleviate the bad changes.

Have students recommend four good books or articles dealing with changes in the environment. What is the key message each book conveys?


Based on Extension Activity Pack- Bloom’s Taxonomy by Maiya Edwards (1999).


Appendix c.  Higher order thinking skills question templates

Analysis

· How does ___________work ?

· Sort these____________?

· Use the table to determine_________.

· What is another possible cause of___________?

· Based on the written description, draw a diagram.

· Draw your own map of ____________ without tracing or copying.

· In what sequence did ___________happen ?

· Break___________down into its component parts.

· What is the relationship between _____________and ____________?

Comparison

· How is __________like_________?

· How are_________and_________different?

· Compare the___________before and after________?

· Compare the character_________at the beginning of the story and at the end.

· Distinguish between________and _____________?

Inference

· Hypothesize what will happen if___________

· Apply the rule to___________.

· Solve the problem__________

· Predict how the story ____________will end.

· What is the main idea of the story________?

· Based on your readings, what can you conclude about__________?

· What rules applies here ?

· What generalization can you make from this information ?

· Provide a solution to the problem of________?

Evaluation

· Was _________worth the costs? Explain your answer.

· Was the argument convincing?  What makes you think so ?

· What would you have done in this situation ? Why ?

· Write a critique of___________

· Was this experiment well designed ? Defend your answer.

· How well are the conclusions supported by the data/ facts/ evidence ? explain.

· Whose arguments/evidence was more convincing ? why ?


Appendix d. Example of scoring system for a sample test question

Why don’t the sun and moon fall to earth?

	Relevant Skills 
	Score
	Examples of responses

	Seeing cause-and-effect relations; generalizing; problem-solving
	0
	Because there is no gravity in space.

	
	1
	Because they are held in place by gravity.

	
	2
	The sun does not fall because it has a higher mass than anything around it and more gravity. The moon does not fall because it orbits the earth and the earth has more gravity. 



Appendix e. metacognitive Planning checklist

	Domain
	No.
	Skill
	Evidence of Skill

	Planning skills
	1
	Attempted to clarify the overall goals of the topic before starting the task
	Yes/No

	
	2
	Attempted to clarify what was required of the task
	Yes/No

	
	3
	Attempted to ensure that they understood what had to done and how to do it
	Yes/No

	
	4
	Attempted to devise strategies in advance for solving the topic problems
	Yes/No

	
	5
	Attempted to understand specific questions in the topic before attempting to solve them
	Yes/No



APPENDIX F: ATTITUDE SURVEY


Items 







 










 Agree
     Not          Agree

                                                                                                              certain
 

1. Studies Of Society and Environment is an                    
1
2
3                    enjoyable school subject


2. Studies Of Society and Environment is
1
2
3 

      difficult subject

3. Studies Of Society and Environment taught at
1
2
3               

school is interesting.

4. Studies Of Society and Environment is relevant to
1
2
3         

      everyday life.

5. I do not have much interest in Studies Of Society
1
2
3

      and Environment.

6. Studies Of Society and Environment help to
1
2
3                                             

      maintain the environment.

7. Money spend on Society and Environment
1
2
3                                               

      is worth spending.

8. Studying Studies Of Society and Environment
1
2
3                                         

      gives me a great pleasure.

9. Society and Environment is very important for
1
2
3                                        

Country’s development.


APPENDIX G: Gunawardena’s Group Critical Thinking Model

Phase I: Sharing/comparing of information

A. A statement of observation or opinion

          [PH1/A]



B. A statement of agreement from one or more other participants [PH1/B]

C. Corroborating examples provided by one or more participants  [PH1/C]

D. Asking and answering questions to clarify details of statements [PH1/D]

E. Definition, description, or identification of a problem [PH1/E]

Phase II: The discovery and exploration of dissonance or inconsistency among ideas, concepts, or statements

B. Identifying and stating areas of disagreement [PhII/A]

C. Asking and answering questions to clarify the source of extent of disagreement [PhII/B]

D. Restating the participant’s position and possibly advancing arguments or considerations in its support by references to the participant’s experience, literature, formal data collected, or proposal of relevant metaphor or analogy to illustrate point of view.  [PhIII/C]

Phase III: Negotiation of meaning/ co-construction of knowledge 

A. Negotiation or clarification of the meaning of terms [Ph III/A]

B. Negotiation of the relative weight to be assigned to types of argument [PhIII/B]

C. Identification of areas of agreement or overlap among conflicting concepts [PhIII/C]

D.  Proposal and negotiation of new statements embodying comprise, co- construction [PhIII/D]

E. Proposal of integrating or accommodating metaphors or analogies [PhIII/E]

Phase IV: Testing and modification of proposed synthesis or co-construction

A. Testing the proposed synthesis against “received fact” as shared by the participants and/or their culture. [PhIV/A]

B. Testing against existing cognitive schema [PhIV/B]

C. Testing against personal experience [PhIV/C]

D. Testing against formal data collected [PhIV/D]

E. Testing against contradictory testimony in the literature [PhIV/E]

Phase V: Agreement statements/ applications of newly constructed meaning

A. Summarization of agreements [PhV/A]

B. Application of new knowledge [PhV/B]

C. Metacognitive statements by the participants illustrating their understanding that their knowledge or ways of thinking (cognitive schema) have changed as a result of the conference interaction. [PhV/C]

Note: Reprinted from C. Gunawardena, C. Lowe, and T. Anderson, “ Analysis of Global Online Debate and the Development of an Interaction Analysis Model of Examining Social Construction of Knowledge in Computer Conferencing,” Journal of Educational Computing Research 17 (4): 397-431.
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