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Abstract

This paper presents the preliminary results of a Computer Support Collaborative Learning (CSCL) system to encourage 9 and 10 year olds to understand and apply group skills.  It is designed for children sharing a single machine.  Group skills include the importance of agreeing goals, sharing responsibility and negotiating.  The environment encourages collaboration by requiring children to monitor and reflect upon their behaviour in parallel with the task.  It then uses this information and task performance to generate an opinion of how well the children collaborated.  Differences between this and the children’s opinion of the amount of collaboration provide a focal point for discussion.

A study with five classes from two schools was conducted.  The CSCL system was compared against two other systems.  In one pairs of children also had dual key control but were not encouraged to reflect.  In the other the child worked alone throughout.  The results indicate: i) reflection on group skills during the task significantly improves task performance, ii) the children felt they collaborated more using the CSCL system, and iii) the amount of collaboration does not equate to task performance.

1. Introduction

Teachers use group work as an efficient method of introducing new topics and concepts [1].  Groups also allow students to apply theory in a practical setting [2 p.168-181].  Webb [3] found working in groups led to improved academic performance as children explained, questioned and reminded each other.  Group work can provide a model for behaviour, appreciation of other perspectives, and encourage tolerance [4, 5].  How well the group works together is dependent on the amount of collaboration, which, in turn, is based on group skills usage. 

However group skills - such as negotiation, planning, tolerance and sharing responsibility - are not implicit [5, 6, 7].  Teaching children to check other group members participate, to explain their own reasoning, justify why ideas should be rejected, and ensure agreement in the group before continuing is beneficial.  Firstly, the final product is of a higher quality compared to that produced by a group who lacked instruction in group skills.  Secondly, the individual understanding is better than if the child had worked independently [8, 9, 10].  Other research has shown groups are more productive if they discuss how their individual and combined performance could be improved [11].  

The Computer Supported Collaborative Learning (CSCL) system being presented builds upon this area of research.  Computer-based environments have been shown to be motivating [14, 15] and suitable for practicing group skills [7, 12, 13].  They encourage discussion and provide an external focus of representation for an activity [10,16, 17].  This CSCL system encourages rather than teaches children to work together.  It is dependent on children appreciating the abstract relationship between their behaviour and the impact this has on their performance.  This appreciation begins at around 9 years of age [18, 19].  The system provides an environment for 9 and 10 year olds working in pairs where they are: i) responsible for defining group skills, ii) prompted to discuss whether they are using these skills, and iii) given feedback on the amount of collaboration.  This allows the children to develop a shared vocabulary for describing group skills, and to relate their behaviour to the group’s performance.  This knowledge need not be restricted to the situation in which it was developed.

To generate realistic feedback, the CSCL system needed a new approach to assessing the amount of collaboration.  Currently the suggested strategy for teachers is to use a combination of observation, pupil self-assessment and the amount of intervention required [20].  This contrasts to the more formal assessments by researchers.  These look at the attitudes of the participants, their styles of conversation, the equality of their participation, the amount of conflict and help, and the task performance [10, 21, 22 pp.7-12, etc.].  Computers do not have access to all this information.  In most primary classrooms the group shares one computer.  Unlike distributed systems that require the children to enter information for it to be shared, most information is exchanged directly between the children.  Classroom technology is not yet capable of interpreting children’s conversations and evaluating the quality of their exchanges, nor can it identify social cues such as pointing to the screen or nodding to show agreement.  The CSCL system discussed is novel as it proposes the children should monitor their own behaviour.   

The study using the CSCL system in a classroom was designed to answer three questions:

i) Does a CSCL system to encourage pairs of children to reflect on their interactions result in improved task performance compared to those who are 1) not encouraged, or 2) who work independently?

ii) Do children who are encouraged to reflect, think they collaborate more than they normally do at a computer task?

iii) Can a CSCL system generate an opinion about the amount of collaboration based on task performance and the children’s self-monitoring that is similar to that of a teacher?  

2. Background
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Observations of groups of 9-11 year olds working together show a contradiction between the evidence gathered and the children’s view [23].  The children stated they collaborated well.  During the task, however, they constantly interrupted each other, talked over each other, failed to agree a plan, and did not expand their ideas.  One explanation for the difference is that the adult and child use the same terminology to describe group work skills, but the meanings assigned are different.  Alternatively the child may understand the adult’s terminology, but not mastered the sense [24].  They have not realised that to give an opinion on one’s actions one first has to reflect upon what those actions are.  If an incongruity is pointed out the children can act accordingly, however they cannot see the incongruity themselves.

Figure 1: CSCL system model showing the task cycle with the reflective stages and inputs from the  teacher and the group

The model for the CSCL system shown in Figure 1 attempts to resolve these differences.  It requires the children to define and agree their terms, and relate their actions to these definitions during the task.  Initially the children are given a task as a group by the teacher.  In the next stage the children identify a checklist for effective group work.  They use their knowledge, teacher support and the database within the system to generate three rules.  At this time they agree definitions and criteria for assessment.  During the task the children are prompted to state whether they are following their chosen rules.  These opinions are recorded by the system in a record of behaviour.  There is no restrictions on how the children work together when completing the task or monitoring their behaviour.  They may use peer scaffolding to generate an answer together, or one child could tutor the other, or a combination of both approaches [25].  On completion of the task, the children reflect on how well they worked together.  Their agreed opinion is compared to the one generated by the system.  This is based on the task performance and the record of behaviour.  The CSCL system prompts the children to discuss any discrepancies between these figures.  The teacher may also contribute to this discussion.  The understanding from this conversation adds to their knowledge when agreeing and defining rules for effectively working together.  It can also highlight the differences in the children’s own opinion on performance during and at the end of the task.

The initial implementation is for dyads.  There are two reasons for this.  Firstly it enables the children to switch between an executive role of providing suggestions for completing the task, and a critic who questions these ideas [26].  These roles are applicable to the task and the process of monitoring their own behaviour.  Secondly it allows dual key control.  One child uses the mouse and the other the keyboard.  Both are required to interact with the system.  This hands-on arrangement is used as: i) it is preferred by children [23], and ii) results in a significantly higher level of task engagement [27].  
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The task chosen for the group was the logic problem “The Tower of Hanoi”.  It has a clearly defined domain and the number of moves can measure task performance.  This study would extend the work of Light & Glachan [28].  They had found children aged 9 to 11 who had practised with dual key control were able to individually solve the problem in fewer moves than those without this constraint.  It was hypothesised those who were asked to reflect would use a smaller number of moves than those who just used dual key control.  

The problem was presented in the form of an adventure game called “The Escape from the Forbidden Forest”.  The story, screen design, interaction techniques, and questionnaires were developed with the assistance of eight children and their teachers.  The results from these sessions were used to develop the heuristics used by the system to assess the amount of collaboration occurring.

3. Method

The study involved children playing one of three variations of  “Escape from the Forbidden Forest”.  In supported pairs the children used the CSCL system, i.e., were encouraged to reflect on their behaviour during the task.  In non-supported pairs the children worked together but were not encouraged to reflect.  Both variations for pairs had dual key control for controlling the game.  The third variation required the children to work individually throughout.  After solving the problem all the children completed a questionnaire.  While the task was performed the teachers assessed the amount of collaboration.  The results were used to determine: i) the effect on the task performance of the CSCL system, ii) the perception of the children about how well they worked together, and iii) the accuracy of the heuristics used by the system to generate a score for the level of collaboration between the children.

3.1 “Escape from the Forbidden Forest”

All the children were given the same story explaining how they and their friends came to be stranded in the Forbidden Forest.  In order to be safe from various ghosts, sorcerers and man-eating monsters only one of the four characters is allowed to be on the ground at any one time.  The rest must have climbed one of the four trees.  Due to their size each character can only climb a certain distance up a tree.  If a character is asked to climb over another person then a life is lost.  If all five lives are lost they must start again.  (The four trees equate to the rods in the Tower of Hanoi problem, and the four characters to the rings.)  Those children working in supported pairs, i.e., those encouraged to reflect on their behaviour during the task, were also asked to enter three “rules”.  If wished they could choose from a list that was created by the pupils and teachers in the design sessions.  These included: “listen to each other”, “agree before moving”, and “do not cheat”.  

All three variations began with a practice session.  If the children complete the task in fewer than 12 moves they are given the choice to attempt the second level.  This has three trees and the same four characters.  After the first successful attempt the children can choose to continue practising or make their final attempt.  In this last stage they work independently. 

All children practising in pairs have dual key control.  One child uses the mouse to select a character, and the other chooses the numerically labelled tree via the keyboard.  Those in supported pairs have their chosen criteria permanently displayed.  While practicing they are asked to click on the rule if they agree it has been followed.  Repeatedly failing to click on any of the rules generates a reminder.

After both had successfully completed the final attempt the children in the first two scenarios were asked to assess how well they worked together as a percentage - with 100% being perfectly.  Those children working independently were asked to assess how hard they found the problem, from impossible, 0, to very easy, 100.  The system also generates a score using the same scale.  In the case of supported pairs this is based on: i) the frequency the children registered using the criteria they selected, ii) the number of reminders given, iii) the task performance, and iv) the similarity between the individual solutions provided by the children.  In the non-supported pairs it is based on task performance and the similarity of the individual solutions.  In the case of the individual children it is based on the number of moves.  The children are asked to explain any discrepancies between these opinions.

3.2 Participants and setting

In total 146 children aged 9 and 10 participated.  Three classes came from a city primary school in Birmingham, England.  In this school half the children come from ethnic minority backgrounds and have English as a second language.  Two classes came from a Church of England School in an affluent area of Birmingham, 12% have English as a second language and 22% are from ethnic minorities.  Children in the city school performed below the national average in the Standard Assessment Tests taken at 11 in mathematics and English by 10% and 17% respectively.  Children in the Church of England school performed above the National Average in the same tests, by 9% in mathematics and 14% in English.  Both schools performed above the National Average in science, by 3% and 6% respectively.  All the children were familiar with computers, as Information and Communication Technology (ICT) lessons were compulsory from year one.  

The performance data gathered is for 118 children: 23 supported pairs, 23 non-supported pairs, and 26 individuals.  The questionnaires were completed by 135 children: from 51 children in supported pairs, 60 in non-supported pairs, and 24 individuals.  The discrepancies are due to some children not returning their questionnaires and one class having technical problems with the computers.

3.3 Procedure

The study took place in each class’s Information Communication Technology lesson.  These were held in the school’s computer room and lasted approximately 45 minutes.  The lessons in both schools were held on the same day.  Each room contained approximately 17 personal computers.  As far as possible there were the same number of machines being used for each condition. 

The children were randomly assigned a condition and if necessary a partner.  According to the questionnaire the majority of children worked with their best friend or a friend: 78% in non-supported pairs, and 80% for supported pairs.  The rest worked with someone described in the questionnaire that they “got on OK with”. 

The only instructions given to the children were how to access the software.  Those in supported pairs were only given on screen explanations about how to monitor their behaviour.  During the session the class teachers used their own criteria to evaluate how well the pairs working together collaborated.  They were asked to judge using the same scale as the children and the CSCL environment.  On task completion all the children anonymously completed a questionnaire.  

4. Results

The results must be treated with a degree of caution.  The questionnaire results show of those supposedly working independently approximately 60% helped those around them when asked, and 10% offered advice without being requested.  Approximately 35% of children in non-supported pairs and 40% of those working in supported pairs said they assisted their partner instead of working individually in the final attempt at the game.  However it can be assumed the children did not discuss the problem with their friends between sessions, as there is no significant improvement in later classes.  

4.1 Task performance

The results support the hypothesis given near the end of section 2.  They show children who worked in supported pairs completed the task in fewer moves in both the first attempt working together, and the final attempt where they worked alone.  In turn non-supported pairs used fewer moves in both cases than those who worked independently throughout.  This is shown in Figure 3. There is a significant improvement in performance for the final escape between those who were supported, non-supported and those who always worked alone (p>0.01 using Kruskall Wallis).  
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Figure 3: Average no of moves to “escape” (p>0.01 using Kruskall Wallis for Final attempt)

4.2 The children’s perception of collaboration

In the questionnaire the children were asked how much collaborating normally occurred when using a computer and when they had played the game.  To ensure all the children understood collaboration was defined as “working together”.  The responses are shown in Table 1.

	
	How much working together do you normally on a computer?
	How much working together did you do when trying to escape together?

	
	Supported pairs
	Non-supported pairs
	Supported pairs
	Non-supported pairs

	Always agree what to do first
	58.82%
	30.00%
	41.18%
	31.67%

	Usually agree what to do first
	15.69%
	28.33%
	41.18%
	26.67%

	You take turns and help sometimes
	11.76%
	33.33%
	11.76%
	33.33%

	You take turns and help if asked 
	11.76%
	6.67%
	5.88%
	8.33%

	You take turns but do not talk about the problem
	1.96%
	1.67%
	0.00%
	0.00%


The responses indicate children think they collaborate well whenever they used a computer, as well as when playing “Escape from the Forbidden Forest” (p>0.001 using Chi square).  The answers of children who used the CSCL system shows they think they collaborate more when working at computers compared to the others (p>0.01 using Chi square).  These children also perceive themselves to have collaborated more when escaping than those who were not supported (p>0.1 using Chi square).  Over 82% judge themselves as always or usually agreeing what to do first, compared to around 58% in non-supported pairs.  However the number of children who stated they always agreed what to do first fell from 58.82% in normal computer sessions to 41.18% when escaping.

A comparison between the group’s responses to the two questions shows children who worked in non-supported pairs perceived no difference in the amount of collaboration that occurred.  Children who were supported thought they worked better together using the CSCL software (p>0.1 using Chi square).

4.3 Comparison of opinion on levels of collaboration

The opinion of the teacher is plotted against the result generated by the heuristics used in the CSCL system in Figure 4a.  There was no significant correlation between the two (R = -0.312).  Figure 4b shows the correlation between the score generated by the system used by non-supported pairs and the opinion of the teacher.  Again there is little correlation (R=0.128).  Teachers gave children working in non-supported pairs a significantly higher mark than children working in supported pairs, 75% compared to 59% (p>0.05 using Mann Whitney).

There is no significant correlation between i) the opinion of the children and that of either system designed for pairs of children, and ii) the opinion of the children and their teacher about the amount of collaboration.  An almost equal number of children held opinions lower than their teacher about the amount of collaboration as those who overestimated.  

Discussions with the teachers after the study found the main method used by all teachers for judging the amount of collaboration was by observing body language.  Children both looking in the same direction and taking turns to speak indicate a higher level of group working.  A low level is demonstrated by the children gazing in different directions, or talking simultaneously.  The second factor is the conversation.  Teachers listen for phrases used in explanations, and consensus.  The teachers rarely use performance, or the children’s own opinion, despite the recommendation of Ager [20].  Post study interviews with the children indicate low levels of self-monitoring (and hence null scores) were due to absorption in the task.  Ten out of the twenty-three pairs had more reminders to consider the rules than the number of times they recorded following them.  

5. Discussion

5.1 Task performance

The analysis of the number of moves suggests reflection on behaviour has a positive impact on task performance.  The study supports the hypothesis and extends the work of Light & Glachan [28].  Reflection used in conjunction with dual key control is more effective than dual key control alone in reducing the number of moves.  It also indicates the process of reflecting on criteria for collaborating at the start, even if monitoring during the task does not occur, is sufficient to improve task performance on an individual and at a group level.  This suggests that even without formal instruction asking children to consider how they will collaborate benefits performance.

5.2 The children’s perception of collaboration

The questionnaire findings confirm earlier research showing children have a high opinion about the amount of collaboration occurring in groups in all computer sessions [23].  The results also indicate that it is the process of being asked to choose and reflect on rules for working together that cause children to feel they collaborate more.  If it were dual key control then there would be the same change in opinion between normally working together and when playing “The Escape from the Forbidden Forest”.  Instead, approximately 24% of the supported group said they always or usually agreed first compared to those in non-supported pairs.  These results strengthen research showing collaboration improves task performance [8, 9, 10].  As those children who stated they agreed more had an improved task performance.

The decrease in the number of children who felt they always agreed what to do first is only found in children using the CSCL system.  This may imply being asked to think about group skills raises awareness of when they were not followed.  

5.3 Comparison of opinion on levels of collaboration

Teachers suggested task performance alone is an inadequate measure of the amount of collaboration that occurred.  They agree with the opinions of Crook [29] and Mercer [12] that it is individual personality, experience and the personal style of working that affect task performance as much, if not more, than the knowledge gained through working together.  This is supported by Figure 4b.  This graph shows there is no correlation between the teacher’s opinion and an assessment based on task performance and the similarity in solutions.  Assuming an accurate assessment by the teachers, this shows the amount of collaboration does not equate to task performance.  As teachers used other criterion this could explain why they believed children working in unsupported pairs collaborated more, although children in supported pairs achieved a higher score. 

The lack of correlation in Figure 4a shows the current CSCL system cannot generate an opinion similar to that of a teacher.  Task performance and the children’s self-monitoring that was collected provides insufficient data.  One major problem is the failure of the children to record their behaviour.  Requests for simple self-monitoring, deciding whether a rule was followed after each move, were ignored.  Discussions indicate the absence of monitoring was because children were absorbed in the task, although other explanations are also possible.  The children: i) discussed the rules but did not register using them, ii) thought they were not following the rules, iii) failed to read the prompts, or iv) cannot switch between the group task and reflecting on their own behaviour.  Making monitoring compulsory, with the option of stating a rule was not followed, would remove the first three reasons.  Analysing the conversation between the children using the system can test the final cause.  This would show whether they are switching between the group task set and monitoring their behaviour.   

6. Conclusion and future work

The application of CSCL in this environment has shown computers can support the development of group work skills.  These results show children monitoring their interactions in parallel to a task results in improved task performance and a perception by the children they collaborate more overall.  The results also show the level of collaboration within a group does not equate to task performance and similarity between the pair’s final solutions.  Instead, teachers use data that is not available to any CSCL system, i.e., body language and conversations within the group.  Further work needs to be done to determine if other criteria, for example detailed self-monitoring by the children against their own chosen rules, can produce a similar assessment.   

Currently the method for self-monitoring in the CSCL system is being refined.  Schön’s [30] work on reflection-on-action and reflection-in-action is being used to support the children assessing their own performance.  Using the dual key control the children would be asked to individually assess how well they followed a rule using a predefined scale during the activity.  There would also be an individual assessment at the end of the activity.  This would add to the information that can be used by the heuristics and enable separate records to be created for the children.  It should promote more discussion as the children determine why their views are different.  

The heuristics themselves are also being amended.  It is hoped the more detailed self-monitoring will partly compensate for the system’s inability to take into account body language.  Other data being investigated is for the teacher to record the number of interventions on the system.  A high number of interventions suggest the children are not attempting to solve the problem between themselves [20].  Another source of data is the time between prompts for reflection.  A short time indicates little discussion, which is necessary to develop an understanding [3].  Finally, as previous research has shown that one session to encourage reflection does not impact general behaviour [23]; it is proposed to use the CSCL system within ICT classes over two terms.  This would enable the children to refine their vocabulary and definitions for group skills.  It would also allow the heuristics to take into account previous performances and build a record of behaviour.  

Acknowledgements

With thanks to the year 5 pupils and their teachers at Alston Junior School and St Peters Junior School for assisting in the design and testing of the software.  Also to Dr T N Arvanitis and A J Gibb for their comments on this paper.

References

[1] Galton M & Williamson J (1994) Group work in the primary classroom, Routledge.

[2] Petty G (1993) Teaching Today: A Practical Guide, Stanley Thorpes (Publishers) Limited.

[3] Webb NM (1991) Task-Related Verbal Interaction And Mathematics Learning In Small Groups.  Journal for Research in Mathematics Education.  Vol. 22, No. 5 pp.366-89.

[4] Slavin RE (1995) Cooperative Learning: Theory, Research, and Practice.  Allyn & Bacon.

[5] Biott C & Easen P (1994) Understanding and Promoting Collaborative Learning.  In Collaborative Learning in Staffrooms & Classrooms, David Fulton Publishers: London, pp.203-9.

[6] Burton M, Brna P & Treasure-Jones T (1997) Splitting the Collaborative Atom: How to Support Learning about Collaboration.  Proceedings of AIED, (Eds.) du Boulay B & Mizoguchi R.  IOS Press, pp.135-142.

[7] Crook C (1996) Computers and the Collaborative Experience of Learning.  Routledge

[8] Farivar S & Webb NM (1994) Helping and Getting Help - Essential Skills for Effective Group Problem Solving.  Arithmetic Teacher, Vol. 41, No. 9, pp.521-525.

[9] Ashman AF & Gillies RM (1997) Children’s Cooperative Behavior and Interactions in Trained and Untrained Work Groups in Regular Classrooms.  Journal of School Psychology, Vol.35, No.3, pp.261-279.

[10] Mercer N, Wegerif, R & Dawes L (1999) Children’s Talk and the Development of Reasoning in the Classroom.  British Educational Research Journal, Vol. 25, No. 1 pp.95-111.

[11] Johnson DW, Johnson RT & Holubec EJ (1990) Circles of Learning: Cooperation in the Classroom (Third Edition).  Interaction Book Company.

[12] Mercer N (1994) The quality of talk in children’s joint activity at the computer.  Journal of Computer Assisted Learning, Vol. 10, No. 1, pp.24-32.

[13] Wegerif R, Mercer N & Dawes L (1998) Integrating Pedagogy and Software Design to Support Discussion in the Primary Curriculum.  Journal of Computer Assisted Learning, Vol. 14, No. 3, pp.199-211.

[14] Malone T (1984) What makes computer games fun? Open University Course Reader, PS41R Micros in Schools, OU Press, pp.28-37.

[15] Salomon G (1992) What Does the Design of Effective CSCL Require and How Do We Study Its Effects?  Proceedings of the Spring '92 ACM Conference on CSCL, Vol. 21, No.3, ACM Press 

[16] Light P (1993) Collaborative learning with computers.  In Language, Classrooms and Computers, (Ed.) Scrimshaw P.  Routledge, pp.40-56.

[17] Wegerif R (1996) Using computers to help coach exploratory talk across the curriculum.  Computers and Education, Vol. 26, No.’s 1-3, pp.51-60.

[18] Dillenbourg P, Baker M, Blaye A & O’Malley C (1995) The Evolution of Research on Collaborative Learning.  In Learning in humans and machines, (Eds.)  Reimann P & Spada H.  Pergamon Press.

[19] Glachan M & Light P (1982) Peer interactions and learning: can two wrongs make a right?  In Social Cognition: Studies of the Development of Understanding, (Eds.)  Butterworth G & Light P.  The Harvester Press, pp. 238-262.

[20] Ager R (1998) Assessment, reporting and recording.  In Information and Communication Technology in Primary Schools: Children or Computers in Control?  David Fulton Publisher, pp. 47-63.

[21] Gillies RM & Ashman AF (1998) Behavior and Interactions of Children in Co-operative Groups in Lower and Middle Elementary Grades.  Journal of Educational Psychology, Vol. 90, No. 4, pp.746-757.

[22] NCET (1990) Talking IT Through: A discussion document published by the National Oracy Project and the National Council for Educational Technology, NCET.

[23] Ulicsak MH (1999) A study of educational technology as a tool to support collaborative working.  Unpublished report.  University of Birmingham.

[24] Johnson-Laird, PN (1986) An artist constructs a science.  Times Literary Supplement, 15th Aug, pp.879-80  

[25] Wood D, Bruner JS, & Ross G (1976) The role of tutoring in problem solving.  Journal of Child Psychology and Psychiatry, Vol. 17, pp.89-100

[26] Goodman B, Soller A, Linton F & Gaimari R (1998) Encouraging Student Reflection and Articulation using a Learning Companion.  International Journal of Artificial Intelligence in Education, Vol. 9, pp.237-255.

[27] Inkpen KM, Ho-Ching W, Kuederle O, Scott SD & Shoemaker GBD (1999) “This is Fun!  We’re All Best Friends and We’re All Playing.”  Supporting Children’s Synchronous Collaboration.  In Proceedings of CSCL 1999, C. Hoadley & J. Roschelle (Eds.) Lawrence Erlbaum Associates.

[28] Light P & Glachan M (1985) Facilitation of individual problem solving through peer interaction.  Educational Psychology, Vol.5, pp.217-225.

[29] Crook C (1998) Children as computer users: The case of collaborative learning.  Computers & Education, Vol. 30, No.3/4, pp.237-247.

[30] Schön DA (1987) Educating the reflective practitioner: Toward a new design for teaching and learning in the professions.  San Francisco : Jossey-Bass.

Reflect on behaviour according to rules & assessment criteria 





Develop rules & criteria for assessing group behaviour





Group  given 


task





Teacher





Self


monitor





System to support group work 





 Record of behaviour





 Database of rules & criteria





Key


Task progression


Primary skill support


Major support to development of group skill 


Minor support to development of group skill


Assumed secondary support to development of group skill





Group perform task





Figure 2: Children assisting in the design of Escape from the Forbidden Forest 
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