
VU Research Portal

XS2KNOW (Access to knowledge) Differences in participation and learning outcomes
of students in Computer Supported Collaborative Learning
Prinsen, F.R.

2007

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Prinsen, F. R. (2007). XS2KNOW (Access to knowledge) Differences in participation and learning outcomes of
students in Computer Supported Collaborative Learning. [PhD-Thesis - Research and graduation internal, Vrije
Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/20163627-da50-458e-85e1-166deab39d70


XS2KNOW 
(Access to knowledge) 

Differences in participation and learning outcomes of students  
in Computer Supported Collaborative Learning 



2



3

VRIJE UNIVERSITEIT 

XS2KNOW
(Access to knowledge)  

Differences in participation and learning outcomes of students  
in Computer Supported Collaborative Learning  

ACADEMISCH PROEFSCHRIFT 

ter verkrijging van de graad Doctor aan 
de Vrije Universiteit Amsterdam, 

op gezag van de rector magnificus 
prof.dr. L.M. Bouter, 

in het openbaar te verdedigen 
ten overstaan van de promotiecommissie 

van de faculteit der Psychologie en Pedagogiek 
op woensdag 21 november 2007 om 13.45 uur 

in de aula van de universiteit, 
De Boelelaan 1105 

door

Fleur Ruth Prinsen 

geboren te Amsterdam 



4

Deze studie is mogelijk gemaakt met een subsidie van NWO-PROO (411-01-118) 

promotoren: prof.dr. M.L.L. Volman 
prof.dr. J. Terwel 



5

Table of contents 

General Introduction          p. 9 

1 Participation in CSCL        p. 10  
1.1 Metaphors for learning 
1.2 The importance of active participation 

 1.3 The importance of elaborate participation 
2 Failures to participate and differences in participation    p. 13 

2.1 General failures to participate 
2.2 Differences in participation 

3 Support for participation        p. 15 
3.1 Affordances of computer forums 
3.2 Broader instructional design 

4 Research design         p. 17 
5 Research situation         p. 17 
6 Chapter layout         p. 18

Chapter 1  
Gender-related differences in computer-mediated communication    p. 21
and computer-supported collaborative learning

1 Abstract           p. 21
2 Introduction          p. 21 
3 Methodology          p. 23 
4 Gender differences in CMC       p. 24 

4.1 Differences in degree of participation 
4.2 Differences in type of participation 

 4.3 Differences in how participation is experienced 
 4.4 Summary for gender differences in CMC 
5 Gender differences in CSCL       p. 28 
 5.1 Differences in degree of participation 

5.2 Differences in type of participation 
5.3 Summary for gender differences in CSCL 

6 Conclusion and discussion        p. 32 

Chapter 2 
The influence of learner characteristics on degree and type     p. 35
of participation in a CSCL environment 

1 Abstract          p. 35
2 Introduction          p. 35
3 Theoretical and empirical background      p. 36
4 Research methodology        p. 38 

4.1 Design 
4.2 Participants 



6

4.3 Instruments 
 4.4 Procedures 
 4.5 Analysis
5 Results          p. 41 
 5.1 Differences in degree of participation 

5.2 Types of participation 
5.3 Overview of students’ discussions 
5.4 Gender differences in type of participation 

6 Conclusions and discussion        p. 47 

Chapter 3 
Feedback and reflection to promote student participation in     p. 51
computer supported collaborative learning: A multiple case study 

1 Abstract          p. 51 
2 Introduction          p. 51
3 Theoretical background        p. 52 
4 Outline and implementation of the programme     p. 55 

4.1  Outline          
 4.2  Implementation         
5 Research design         p. 58 

5.1 Instruments and procedure 
5.2 Student characteristics and prerequisites 

 5.3 Teacher feedback 
 5.4 Student reflection (interaction) 
 5.5 Student participation 

5.6 Analysis  
6 Results          p. 61 

6.1 Description and analysis of Group A     p. 61 
 6.2 Description and analysis of Group B     p. 67
 6.3 Comparison between group A and B      p. 73
7 Conclusion and discussion        p. 73

Chapter 4  
Effects on participation of an experimental CSCL-programme to support   p. 77
elaboration: Do all students benefit? 

1 Abstract          p. 77 
2 Introduction          p. 77 
3 Theoretical and empirical background      p. 79
 3.1 Cognitive Elaboration perspective 
 3.2 Differences in participation between student categories 
 3.3 Instructional design principles 
4 Method          p. 82 

4.1 Design 
4.2 Participants  
4.3 Variables and Instruments 



7

4.4 Analysis 
4.5 Procedures 

5 Results          p. 88 
5.1 Descriptives and correlations of the main variables 
5.2 Differences between the programmes 
5.3 Type of contribution per programme
5.4 Effects of the programme on degree of participation 
5.5 Differences in type of participation by programme for various student  
 categories  
5.6 Effects of the programme on the quality of participation 

6 Conclusions and discussion        p. 97 

Chapter 5 
Effects of an elaborative CSCL programme on the learning outcomes of  p. 99
primary school students: do all students benefit? 

1 Abstract          p. 99 
2 Introduction          p. 99 
3 Theoretical and empirical background      p. 100 

3.1  Do all students profit? 
 3.2  General lack of quality and positive impact 
 3.3  Setting conditions and influencing the interaction process directly 
 3.4  Outcomes of CSCL 
 3.5  Interaction effects 
4 Methods          p. 102 

4.1 Design 
4.2 Participants  
4.3 Variables and Instruments 
4.4 Analyses 

5 Results          p. 104 
5.1 Descriptives and correlations 

 5.2 Effects on learning outcome 
6 Conclusions          p. 109 
7 General discussion         p. 111 

General Conclusion and Discussion       p. 113 

1 Results and limitations        p. 113 
1.1 Results of the review study 
1.2 Results of the pilot study 
1.3 Results of the implementation study 
1.4 Results of the main study on participation 
1.5 Results of the main study on learning outcomes 
1.6 Limitations 

2 General Discussion         p. 118 
3 Suggestions for further research       p. 119 



8

4 Implications for educational practice      p. 121 

References           p. 123 

Samenvatting (Dutch summary)        p. 135 

Dankwoord           p. 143 

Attachments           p. 145 



9

General Introduction 

In a globalising world the need for collaborating at a distance is growing. More and more 
information is shared through computer networks and through different media, including e-mail, 
chat, blogs and video-conferences. To support these exchanges multiple collaborative work 
spaces are being created. At the same time, the users of these media in homes, schools, 
universities and the workplace are becoming increasingly more diverse. The use of interactive 
media creates new opportunities for people to build their ideas together and gain access to 
knowledge. But although it might be free to join a certain network, it takes more than just access 
to participate in actual knowledge construction and to gain one’s share of the information and 
knowledge that might be available in the networks’ connections.  
 In the last few decades a new use of computer-mediated communication has been 
introduced to the field of education under the general heading of Computer Supported 
Collaborative Learning (CSCL). CSCL is often presented as a promising learning method. 
However, it also faces some new challenges. Apart from answering the question whether working 
with CSCL generates satisfying learning outcomes, it is important to determine whether all
participants profit from collaboration in computer-assisted communications.  
 The aim of this dissertation is to investigate the participation and learning outcomes of 
primary school students with different characteristics and backgrounds who are engaged in 
Computer Supported Collaborative Learning (CSCL). The main student characteristics and 
background variables to be related to student participation and learning outcomes are gender, 
ability and socio-cultural background.  

Research in the fields of collaborative learning (Terwel, Gillies, van der Eeden & Hoek, 
2001; Gillies & Ashman, 2003; Cohen, 1994; Webb & Palincsar, 1996), the educational use of 
ICT (Hativa & Lesgold, 1996; Volman, Van Eck, Heemskerk & Kuiper, 2005) and Computer 
Supported Collaborative Learning (Lipponen, 1999; Palonen & Hakkarainen, 2000) has shown 
that differences in participation and outcomes may be expected for students varying in 
achievement levels, gender and socio-cultural background during collaborative work in IT 
environments.  
 The present study investigates the participation and learning outcomes of primary school 
students working in small, heterogeneous groups (e.g. Hooper & Hannafin, 1991; Webb, 1985a). 
The students who participated in the study discussed questions regarding the topic of nutrition 
and health, a theme in the domain of ‘world orientation’ and ‘science education’. The students 
were supported in their collaborations by a computer application (Web Knowledge Forum ). To 
further support student participation, instructional design principles regarding e.g. task, grouping 
and feedback were implemented in the larger CSCL environment.  
 The main study features a designed intervention aimed at improving participation and 
outcomes of all the students in an experimental programme. The results are compared to the 
participation and outcomes of students in a control programme. The most important difference 
between the programs is that students in the experimental programme are explicitly expected to 
provide elaborated contributions, i.e. providing explanations, asking (high-level) questions and 
elaborating on their acceptance or rejection of each others’ contributions.  

Since CSCL aims at engaging and supporting the active participation of all students in 
knowledge sharing and knowledge co-construction, the general question this thesis seeks to 
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answer is whether (and how) all students, regardless of achievement levels or background, can be 
engaged in computer supported collaborative learning.  

The main research questions for this study are the following: 
1. How is the quantity and quality of student participation in CSCL related to different 

student characteristics and backgrounds?  
2. What are the effects of an experimental CSCL programme, aimed at supporting students 

in providing more elaborate types of contributions, on the participation and learning 
outcomes of students with different characteristics and backgrounds as compared to a 
control program? 

The first research question has an exploratory character. The second question involves an 
experimental design (n=190) in which the outcomes of a control and an experimental programme 
are compared.  

The main hypothesis of this study was as follows: The special attention to providing 
explanations, asking (high-level) questions and elaborating on the acceptance or rejection of other 
students’ contributions improves the participation and learning outcomes of all (categories of) 
students in the experimental CSCL programme as compared to their counterparts in the control 
program.  
 Since student participation in CSCL is a main focus in this thesis, this introduction will in 
the next section provide an overview of what is meant by participation, as well as the different 
views that bear on this process and its general importance. General failures to participate and 
differences in participation will subsequently be discussed. Finally, preceding the research design 
and an overview of chapter layout, some ideas about supporting participation will be presented. 

1 Participation in CSCL 

1.1 Metaphors for learning 

Participating is, literally, the act of sharing in the activities of a group or, put differently, to have 
a share in such activities. Participation may be regarded as a metaphor for learning. Sfard (1998) 
makes a distinction between two main metaphors of learning: the acquisition metaphor and the 
participation metaphor. The more traditional acquisition paradigm interprets learning in terms of 
the acquisition of something in the individual mind and sees knowledge in terms of property and 
possession. In the participation metaphor the focus is on learning in the process of becoming a 
participant and on knowledge as an aspect of practice, discourse and activity (a shared and 
embedded product). This entails the ability to communicate in the language of the community 
and act according to its particular standards. Sfard stresses the need for both learning metaphors. 
We agree that it is both important to describe activities and discourse processes and to study the 
acquisition of knowledge by individual students in CSCL environments.  

Questions concerning learning outcomes are claimed to belong to the acquisition 
metaphor of learning (Nurmela, Lehtinen & Palonen, 1999). In the present study the (individual) 
learning outcomes of students working in CSCL are explored. Since the focus of this study is on 
student characteristics (e.g. their abilities, gender and socio-cultural background) as well as on 
how these characteristics relate to participatory activities expected to lead to satisfying outcomes, 
the study could be positioned as belonging to the acquisition metaphor. However, the distinction 
is too rigid to apply to the approach taken in the present study.  
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The present approach was born out of concern that all students should benefit in terms of both 
participation and acquisition through engagement in Computer Supported Collaborative 
Learning. This concern merits an individual approach, relating the learner characteristics to 
students’ participation measures and outcomes. This does not mean that knowledge is reduced to 
something situated in the students’ heads. In collaborative learning arrangements knowledge is 
supposed to be co-constructed in the interactions between the students and in the interactions of 
the students with the other resources in the learning environment (e.g. the learning materials and 
the guidance by the teacher). Thus, learning can be achieved by the student becoming an active 
participant in the co-construction of knowledge. But if we want to know whether all students 
benefit from their participation (regardless of their characteristics and backgrounds), the learning 
effects will have to be assessed by examining the end products achieved by each individual 
student.  

1.2 The importance of active participation 

The importance of active participation can be argued from several perspectives, some theoretical, 
some empirical.  

Active participation in Computer Supported Collaborative Learning involves making 
(written) contributions to a content-related discussion that is carried out in a computer database. 
Writing is regarded as an essential tool of thinking. It has a crucial significance in the articulation 
and explicitation of one’s conceptions, in making thinking visible, thereby sharing ideas with 
others, as well as in making reflection possible. The more students express their lines of thought, 
the more knowledge construction is enabled (e.g. Guzdial & Turns, 2000). 

When students are actively involved in a group discussion, the amount of information 
available to the group increases and may improve the students’ quality of thought during the 
learning process. It increases the likelihood that all members will learn the subject matter and 
reduces the likelihood of only a few students understanding the material (Soller, Goodman, 
Linton & Gaimari, 1998).  

Not only the amount of information available is of importance; interaction also provides 
the learners with the opportunity to test their perceptions of concepts against the perspectives of 
others. The presentation of multiple perspectives in discussions may provoke socio-cognitive 
conflicts that might lead to conceptual change when learners actively try to solve their conflicts 
by reflecting on the ideas presented (Doise, Mugny & Pérez, 1998). When learners are not 
actively engaged, misconceptions and conflicting solutions might fail to come to light or remain 
unsolved.  

Participation could include both reading and writing behaviour, but the focus in this study 
is on writing since this is closely tied to the goal of sustained discussion (if no notes are written 
down, there will be nothing to respond to and the discussion will end). At the same time, writing 
may subsume reading when the participant is replying to notes relating to the theme of the 
discussion.   

A low degree of participation or an uneven distribution of group member participation can 
have averse effects, since group productivity and group work learning outcomes are determined 
by how active participants share in the group processes (Cohen, 1994). Individual active 
participation is shown in some studies to have a direct positive relation with CSCL effectiveness 
and with examination scores (e.g. Schellens, Van Keer, Valcke & De Wever, 2007; Alavi, 1994). 
When participation is more or less evenly distributed, all group members get a chance to 
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participate in the group process and to share in the construction of knowledge (Webb, Troper & 
Fall, 1995). 

1.3 The importance of elaborate participation 

It might be too simple to claim that active participation is positively related to degree of learning. 
Even though the student has to be active in some way for learning to occur, evidence suggests 
that the assumption that a more active learner achieves better learning outcomes does not always 
hold true (e.g. Daradoumis, Xhafa & Marques, 2003; Soller, Goodman, Linton & Gaimari, 1998). 
A learner can be very actively engaged in a collaborative discussion, but not be contributing 
anything of value either to the content of the discussion or towards solving a problem. That is 
why measures of participation such as time on task, number of words contributed or number of 
contributions cannot simply be used as an indicator for the occurrence of learning. 

Researchers are looking for measures of participation that are more likely indicators of the 
active processing of knowledge and knowledge construction in groups. It is recognised that the 
types of activities that students engage in determine the success of CSCL interactions. From a 
socio-cultural perspective (e.g. Palincsar & Brown, 1989) it is emphasised that the type of 
activities and the way they are executed is most important. It is the quality of interaction that 
determines the success of collaboration rather than interaction persé. 

The literature suggests that a great deal needs to be improved in both the quantity and the 
quality of interactions in CSCL environments (e.g. Veldhuis-Diermanse, 2002; Stahl, 2002; 
Kirschner, Buckingham, Shum & Carr, 2003). Considerable variations have been noted in both 
the quality of interaction and the learning outcomes of CSCL (Lipponen, Rahikainen, Lallimo, & 
Hakkarainen, 2001; Strijbos, Martens & Jochems, 2004b; Häkkinen, Järvelä & Byman, 2001). In 
order to improve the quality of students’ participation it is important to gain insight into the 
processes of knowledge construction and how these processes are supported by the broader 
learning environment.  

Research should be aimed at identifying those categories of interaction that improve 
learning outcomes. The present study proposes elaboration (lat. laborare = to work) as one 
possible mechanism through which productive interactions and learning are fostered (see also van 
der Meijden, 2005; Krol, Janssen & Veenman, 2003). Elaborating, for example, includes being 
explicit, making distinctions, clarifying one’s thoughts, providing examples and illustrations, 
adding details, providing explanations and justifying one’s position. 

The role of elaboration in explaining the effects of collaborative learning is emphasised in 
the cognitive elaboration perspective (O’Donnell & O’Kelley, 1994). Palincsar and Brown (1989) 
combined this perspective with a socio-cultural perspective. According to Palincsar and Brown 
learning is not simply an outcome of solving problems in collaborative groups but the result of 
the activities (i.e. elaboration and justification of positions in the discussion) elicited in certain 
social settings. In line with their approach, Palincsar and Brown argue that insufficient attention 
is given to realising these settings or to structuring student interactions to promote elaboration 
(see also Palincsar & Brown, 1984). The structuring interaction approach is gaining interest. In 
recent years, CSCL studies have started to focus on student interactions in order to improve them 
(e.g. Scardamalia & Bereiter, 1996; Soller & Lesgold, 2000; Suthers & Hundhausen, 2001; 
Lipponen et al., 2001; Strijbos, 2004; Saab, 2005; Weinberger, & Fischer, 2006). 

Collaborative learning situations can stimulate the verbalisation and explicit formulation 
of concepts under discussion. But they do not automatically appear to do so. An often-heard 
complaint is that the interactions of students working in CSCL remain shallow (e.g., Fischer & 
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Ostwald, 2002; Stahl, 1999). That is why this dissertation focuses on supporting the active 
participation ánd the elaboration of contributions by students. The more general concern for 
active participation (and elaboration) in CSCL is amplified in the present study by the concern 
that all students should benefit from participation in Computer Supported Collaborative Learning.  

2 Failures to participate and differences in participation 

2.1 General failures to participate 

Differences in participation, achievement and attitudes have been shown to continually appear 
when new forms of IT are introduced into education (Volman, Van Eck, Heemskerk & Kuiper, 
2005). Computer Supported Collaborative Learning is one of the new forms of IT in which 
collaborative learning arrangements are linked to computer support to provide students with a 
learning environment in which ideas can be exchanged and solutions to problems can be con-
constructed.  

Many studies on CSCL have shown that students for different reasons do not participate 
very intensely in electronic discussion forums (Hewitt & Tevlops, 1999; Lipponen, 1999; 
Muukkonen, Hakkarainen & Lakkala, 1999; Nurmela, Lehtinen & Palonen, 1999; Hara, Bonk & 
Angeli, 2000; Hoadley & Linn, 2000; Lipponen, Rahikainen, Lallimo & Hakkarainen, 2003) or 
that, when they participate, substantial differences in individual participation rates occur.  

Students who are allowed to participate on voluntary basis may simply choose not to 
participate. They may feel that strategies other than discussion (such as reading a study text) are 
more effective for their learning, or they may be uncertain about how to formulate their 
contribution, or they may have trouble keeping up with the discussion (e.g. Guzdial & Turns, 
2000). There appears to be a difference in participation patterns between synchronous and 
asynchronous forms of CSCL (e.g. Guzdial, 1997; Van der Meijden, 2005). Synchronous 
communication via chat programs has a fleeting character, with short contributions, low 
frequency of elaborated information and numerous turns (Veerman & Veldhuis-Diermanse, 
2001). Students might feel there is little time for reflection because the pressure to react quickly 
is high.  

When no structure is provided (in terms of, for instance feedback on participation), 
participants may fail to generate adequate contributions, or they may fail to respond to notes 
written by others or they may fail to make themselves understood. If the goal is to promote 
collaborative learning, the use of technology should be linked to supporting instructional 
guidelines. We agree with the conclusion by Lipponen (1999) in an article on CSCL’s challenges 
that CSCL only provides possibilities for equal participation. Whether these possibilities are ever 
realised depends on context and educator practice. 

2.2 Differences in participation 

Like in other educational forms, patterns of participation in CSCL may be related to student 
characteristics. Some, such as ability, pertain to students’ individual characteristics, some are 
classified as social (background) categories, including gender and socio-cultural background (e.g. 
Gillies & Ashman, 2003; Hativa & Lesgold, 1996; Palonen & Hakkarainen, 2000; Webb & 
Palincsar, 1996). These differences between categories of students might reflect differences in 
status. Gender, ability and socio-cultural background can function as (diffuse) status 
characteristics and competence expectations influence participants’ amount and type of verbal 
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behaviours (O’Donnell & O’Kelley, 1994; Cohen & Lotan, 1995; Terwel, Gillies, Van der Eeden 
& Hoek, 2001).  

Sometimes mediating variables explain the relationship between, for example gender and 
participation in educational computer activities, such as students’ computer skills and computer 
attitudes (Volman & Van Eck, 2001). Moreover, differences in computer experience and 
comprehensive reading ability are related to social and ethnic background, and also influence 
students’ participation in educational activities that involve computer-mediated communication 
(Volman, Van Eck, Heemskerk & Kuiper, 2005). Since CSCL is an essentially language-
intensive learning method, involving a great deal of text-based work, it places a heavy burden on 
students’ language proficiency. Female students often outperform their male counterparts on 
assignments and tests on language-related domains and topics. Furthermore, minority students 
might experience difficulties as a result of the language dependent nature of CSCL participation. 

Recently concerns have been raised regarding the effects of cultural biases built into IT 
applications for education. This might impact on the relationship between students’ socio-cultural 
backgrounds and the use of IT (see Volman & van Eck, 2001). Instructional models that form the 
basis of ICT applications are the product of Western culture and could therefore imply 
communication patterns and styles of learning that are not evident to all students. Applications of 
technology contain social scripts that reflect preconceptions of the ways the technology will and 
should be used (e.g. Akrich, 1995). When IT is applied in education such scripts are put into effect 
both in the computer applications itself and in the way they are employed (Heemskerk, Brink, 
Volman & Ten Dam, 2005). These social scripts may not take important differences between 
student backgrounds into account. By way of example Henderson (1996) discusses how, in the 
cultures of Australia’s indigenous people, asking questions and particularly why questions, is not 
condoned as a teaching or learning strategy. By contrast, questioning strategies are endemic in 
Western teaching and learning. In CSCL there might also be similar implied communication 
patterns and styles of learning that do or do not suit the patterns and styles of particular students. 

Another relevant variable with respect to participation is students’ achievement level. 
High achievers, in general, tend to benefit more when IT is applied in an instructional context 
than low achievers (Hativa & Lesgold, 1996; Crook, 1998). Since CSCL is a specific type of IT 
application involving collaborative arrangements (like group composition arrangements), results 
from research on collaborative learning maybe informative in respect to the differences in 
participation and outcomes that might be expected. Studies by Webb (1982a; 1982c; 1989) show, 
for example, how high and low achievers benefit from these kinds of arrangements both in terms 
of participation and learning outcomes.  

As a final example, a study by Lipponen (1999) demonstrated differences in participation 
by girls and boys (with boys being more active) and differences in the activities of low and high 
achievers in a CSCL environment (with some below-average students who were very passive in 
traditional classroom discussions participating very actively in CSCL). Lipponen concludes that 
these differences might reflect a shift in which CSCL motivates and ‘favours’ students different 
from those that do traditional schoolwork. This dissertation examines the question whether 
CSCL, in fact, favours certain students over others and how participation can be supported to 
prevent differences in participation. 
 Striving for inclusiveness, in the context of the present study, means that we try to ensure 
that all students participate in CSCL and learn from their participation. It also means that we try 
to identify factors that hinder learning and participation so that they can be taken into 
consideration when designing CSCL for participation and learning by all students.  
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3 Support for participation 

Computer applications for CSCL often involve embedded instructional designs, supporting and 
scaffolding students’ learning interactions. A distinction is made in this study between the 
embedded design principles (in the computer programme itself) and the broader instructional 
design, which can include face-to-face interactions and learning tasks outside of the computerised 
environment.  

3.1 Affordances of computer forums 

Compared to cooperative learning arrangements where students interact face-to-face in small 
groups (e.g. Hoek, Van den Eeden & Terwel, 1999; Terwel, Gillies, Van den Eeden & Hoek, 2001), 
the use of computerised learning environments to support the collaborative processes might provide 
several advantages.  
 Computer Supported Collaborative Learning requires students to work together on 
problem-solving or learning tasks, whereby collaboration is mediated by networked computers. 
Students make contributions to a shared database. These contributions can then be read and 
reacted to by participants in the learning group.  

Mediation through computer environments of student collaborative processes appears to 
have benefits over direct, face-to-face collaboration. Some of the benefits are related to the 
written format. Thoughts formulated into written sentences and tailored to a certain audience 
become more concise (Chapanis, 1988). Committing ideas and concepts to writing forces their 
clarification (Principle of Articulation). 

Furthermore, while contributing a message to a communal database, one can take the time 
needed to formulate a thought without interruption. And since all the messages are stored in the 
database, one can also take time to digest and reflect on the information others have contributed. 
CSCL is reported to facilitate both task-oriented and reflective activity (Van der Meijden, 2005; 
Cohen & Scardamalia, 1998). Since it is not possible to interrupt one another and there is less 
restricted turn-taking, everyone gets the chance to make a contribution. This can be an advantage 
for participants who for some reason do not manage to contribute in face-to-face collaborative 
situations.  
 CSCL also provides tools to monitor the collaboration process, making the patterns of 
communication clearly visible. For example it enables examinations of each student’s degree of 
activity. Because the contributions remain present at all times, some passages may be returned to 
for subsequent discussion or review. This may be useful to students as well as teachers who wish 
to improve communication patterns.  

Collaborative electronic learning environments have been identified as potentially 
democratising contexts, allowing for multiple ‘voices’ having space and opportunity to contribute 
and define the discourses (DiMauro & Jacobs, 1995; Selfe & Meyer, 1991; Henri, 1992; Sproull 
& Kiesler, 1991). Other benefits have been claimed, but these have also been refuted. For 
example, equalizing effects of CMC have been claimed, based on the idea that social clues are 
absent in electronic discussions (e.g. Harasim, 1987). Not long after the claim was made, 
however, several authors argued that gender-based communication styles found in face-to-face 
communication, hence the power dynamics and biases associated with these styles, carry over 
into electronic environments (Gay, 1999). Social cues are also present in written language (Fabos 
& Young, 1999). 
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Besides these general affordances of computer forums, the computerised environment can be 
designed to include specific affordances. Several systems have been designed to encourage 
participation and facilitate group discussion with intelligent support (for an overview, see 
Constantino-González & Suthers, 2001; Jermann, Soller & Lesgold, 2004). Scardamalia and 
Bereiter (1994) were among the first to introduce embedded supports into a computer forum 
intended for educational purposes. They designed multiple facilities for the Knowledge Forum 
computer environment to enhance students’ knowledge building practices. Actual Knowledge 
Building practices (Scardamalia & Bereiter, 2006) require a specific instructional design that we 
did not implement in the present study. We did make use of some of the Knowledge Forum 
facilities as supports for student participation in the empirical studies of this dissertation.  

The next section introduces some ideas on a broader instructional design, including face-
to-face interactions, teacher interventions and learning tasks outside of the computerised 
environment. 

3.2 Broader instructional design 

To involve students in productive dialogue, providing a medium alone is not sufficient. Learner 
involvement is facilitated by the instructional design principles that are embedded in the larger 
CSCL environment.  

 To facilitate participation in CSCL we propose a broader instructional design, applying 
design principles mainly informed by a socio-cultural perspective on learning (e.g. Bruner, 1985). 

From such a perspective, learning is best achieved in meaningful contexts. Socio-cultural 
theories of learning emphasize the role of ‘open’ learning problems, resembling the problems that 
may be encountered in real life. The problems that are tackled by the students can either be 
presented to them by the teacher, or the students can introduce problems that they feel are 
authentic in the context of the learning domain.  

In socio-cultural theories, meaning-construction is considered a social process. The social 
context of interacting with peers (and e.g. a teacher) provides support for the establishment of 
new meanings. Through group learning, students can receive explanations or help from their 
peers, operating in their zone of proximal development (ZPD). In this way the students are able to 
co-construct new meanings. When the students are still learning to work together, the teacher 
might join in the interaction. Students and teacher then enter into a process of guided co-
construction (Brown & Palincsar, 1989).  

Collaborative learning arrangements, especially for students who have little prior 
experience in working collaboratively, provide the participants with challenges (e.g. social 
loafing, free-riding, the uneven distribution of participation). Traditional designs of collaborative 
learning environments have shown how conditions can be set (by the teacher) to tackle the 
problems students have when participating in collaborative learning environments (e.g. Cohen, 
1994; Johnson and Johnson, 2003). The solutions are found, for example, in providing 
instructions, guiding students throughout the process, and in feedback or reward structures that 
clarify the expectations. These conditions should be, and have been, taken into account in designs 
of CSCL environments (Janssen, Erkens, Jaspers & Broeken, 2005). 

The composition of the learning groups is another important aspect to consider when 
designing for collaborative learning. Both group size and the homogeneous or heterogeneous 
nature of the group composition have implications for learning processes (e.g. Latan, Williams & 
Harkins, 1979; Kerr & Bruun, 1983; Hooper & Hannafin, 1991; Bush, 1996). The present study 
focuses on small, heterogeneous learning groups (4 students).  
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More recently the focus in CSCL research has shifted from general conditions for collaboration 
to identifying the actual categories of interaction that students should be engaged in to learn from 
collaborations. When those are identified they might be influenced directly (Dillenbourg, 2002). 
Earlier work on face-to-face collaboration by Webb and Farivar (1999) shows, for example, the 
importance of elaboration (e.g. giving and receiving explanations) for learning. The study also 
demonstrates how the teacher can support the construction of concepts and strategies in small 
group discussions by focusing on these activities. 

Despite the increasingly large number of studies on CSCL, few studies have explicitly 
looked at the effects of approaches to directly promote those categories of interaction that are 
assumed to improve learning outcomes. The ones that did study the effects of process-oriented 
instructional supports have not yet shown convincing evidence (e.g. Strijbos, 2004; Weinberger 
& Fisher, 2006).

4 Research design 

To address the research aims of this dissertation five studies were performed. The first study was 
a review of the literature, while the other studies were empirical studies, based on data obtained 
from pre- and post-test measures, process measurements, questionnaires, observations and 
interviews conducted in the primary school classes which participated in the study. The second 
study was a pilot study and can be characterised as a quantitative, descriptive, exploratory study. 
The third study was an implementation study, characterised as a multiple case study with 
embedded sub-cases. The main studies, that followed are characterised as quasi experimental, 
pre-test, post-test control group study. The first part of the main study targets differences in the 
quantity and quality of participation between the two experimental programs. The second part of 
the main study targets differences in the learning outcomes between the two experimental 
programs.  

5 Research situation 

The data in the empirical chapters were obtained from two samples. The sample for the first 
(descriptive) study included 120 students (57 boys, 63 girls) of five different primary school 
classes (grade 5, average age 10). The schools were selected to represent schools with a diverse 
student population and from different socio-economic areas in the city. Nearly a quarter of the 
children had immigrant parents.  

The sample for the main (experimental) study included 190 students (92 boys, 98 girls) of 
nine different primary school classes (grade 5 and 6, average age 11 years). The schools were, 
again, selected to represent schools with a diverse student population and from different socio-
economic areas in the city. This time, nearly half of the children who participated had two parents 
born in countries other than the Netherlands. 103 Students participated in the control group 
condition and 87 in the experimental group condition. 

An educational programme on the topic of nutrition and health was developed and 
implemented, in which heterogeneous groups of four students engaged in Knowledge Forum 
discussion tasks. The domain specific content about nutrition and health was situated in a familiar 
cultural practice; cooks collaborating in a kitchen to make decisions about what food to buy, what 
courses to prepare, and how to prepare the food in a healthy manner, all within the context of a 
restaurant. 



18

The educational programme as a whole encompassed more than its CSCL format. While 
Knowledge Forum facilitated the programme by providing a forum for students’ interactions and 
by offering scaffolds for enhancing participation, guidance by the teacher and face-to-face 
interactions were also essential elements.  

In the main study of this dissertation a set of instructional design principles was 
implemented in both the control and experimental condition. Besides general conditions to ensure 
active participation, a feedback and reflection method was designed to structure students’ 
interactions with a view to improve the quality of student participation. The difference between 
the conditions lies in the focus on collaboration (only) or elaboration. 

6 Chapter layout  

The aim of this thesis is to investigate the participation and learning outcomes of primary school 
students with different backgrounds and different resources engaged in Computer Supported 
Collaborative Learning.  

The first chapter (Chapter 1) following this introduction started as a review, establishing 
what was known about patterns of participation in CSCL and their relation to students’ ability, 
social and ethnic background and gender. Only a limited number of studies address the issue of 
gender differences in CSCL environments. In the field of Computer Mediated Communication 
(CMC), gender has been a topic for research for quite some time. As learning through CMC and 
CSCL do have a number of characteristics in common and thus research into gender differences 
in CMC may be informative for CSCL, we included results from CMC studies in the review. 
Additionally, since the differences that have been reported to date mainly concern gender 
differences, the review focuses on gender differences in participation. The research questions in 
the review were: 1) Do gender differences occur in the degree of students’ participation in CMC 
and CSCL? 2) Are there gender-related types of participation in CMC and CSCL? 3) What is 
known about gender-related outcomes of learning in CMC and CSCL? 

The next chapter (Chapter 2) reports on a pilot study that explores the effect of learner 
characteristics on the degree and type of participation in a specific CSCL environment. Although 
the review yielded mainly gender differences this study explicitly includes an exploration of 
participation and its relation to student ability and the students’ social and ethnic backgrounds. 
The study was a descriptive study, conducted in 5 primary school classes with a total of 120 
students. The research questions were: 1) How do the student characteristics (e.g. gender, social-
cultural background and ability) affect participation in CSCL? 2) How do the pre-knowledge and 
attitude variables (computer skills, attitude towards working with computers and comprehensive 
reading scores) affect the degree and type of participation in CSCL? 3) Do interaction effects 
occur between student characteristics and prior knowledge and attitude variables? 

In chapter 3, a multiple case study explores and describes the interaction processes in 
which students engage while working in the experimental (elaborative) programme. These case 
studies provide a more in-depth view of the interaction processes in this specific CSCL 
environment, as well as how they develop under conditions of teacher feedback and student 
reflection on the participation process. The main research question for this study was: 1) How do 
interaction processes between students develop within a learning environment in which feedback 
by the researcher/ teacher was provided and student reflection was fostered.  

Chapter 4 contains the main study, exploring the effects of the experimental programmes 
(supporting active participation and elaboration). This is an experimental study including 190 
primary school students. The investigation was based on the following research questions:  
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1) What are the general effects of an experimental CSCL programme aimed at stimulating 
elaborated contributions on the participation of students as compared to their counterparts in a 
control programme? 2) What are the differential effects of the programme on the participation of 
various categories of students e.g. gender and socio-cultural background? 

Chapter 5, also part of the main study, is concerned with the learning outcomes of the 
collaborative (collaboration only) and elaborative programme. These outcomes are related to the 
learner characteristics and to the programme in which the students participated. The investigation 
is based on the following research questions: 1) What are the general effects of an experimental 
CSCL programme aimed at stimulating elaborated contributions on the learning outcomes of 
students as compared to their counterparts in a control programme? 2) What are the differential 
effects of the programme on the learning outcomes of various categories of students (e.g. 
differing in gender, ability and socio-cultural background)? 

Finally, a general conclusion is drawn from the results of the five studies described above. 
The findings are discussed, suggestions for further research are made and implications for 
educational practice are presented.  

The studies represented in chapters 1 to 5 were submitted to, or accepted for publication by 
international journals or volumes. Since each chapter is based on a separate article some overlap 
may occur.  
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Chapter 1 

Gender-related differences in computer-mediated communication and computer-supported 
collaborative learning

1 Abstract  

A question associated with the introduction of computer-supported collaborative learning (CSCL) 
is whether all participants profit equally from working in CSCL environments. This article 
reports on a review study into gender-related differences in participation in CSCL. As many of 
the processes in CSCL are similar to those in computer-mediated communication (CMC), studies 
into CMC are also included in the review. Male dominance is found to play a role in many CMC 
settings. A learning culture with an explicit focus on participation by all students seems to be 
related to a more gender-balanced participation in CMC, however. A tendency for boys to be 
more active participants than girls is also present in CSCL environments, but it is less 
pronounced than in CMC. This may be explained by the fact that participation is explicitly 
promoted in most CSCL environments. Gender differences in the character of students’ 
contributions are found in both CMC and CSCL. It is concluded that in order to avoid gender-
stereotyped participation and communication patterns, it is necessary to explicitly address 
inclusiveness as an aspect of a collaborative classroom culture. A plea is made for further 
research into differential participation by students in CSCL, and the effects thereof on cognitive 
and affective learning outcomes. Research should also focus on the question how classroom 
cultures can be promoted that support active participation of all students aimed at collaborative 
knowledge construction. 

Keywords: computer-mediated communication, cooperative/collaborative learning, gender 
studies, improving classroom teaching. 

2 Introduction 

One of the educational uses of information and communication technology (ICT) that is currently 
receiving a good deal of attention is computer-supported collaborative learning (CSCL). CSCL is 
based on a number of theoretical notions developed in the field of collaborative learning and in 
socio-constructivist educational theories. Studies into collaborative learning emphasize the 
importance of positive interdependence, socio cognitive conflict, resource sharing and 
verbalizing thoughts for learning (see Cohen 1994; Johnson & Johnson 2003; Terwel 2003).  
 Socio-constructivist educational theories explain how collaborative knowledge building 
and participation in meaningful problem solving enhance learning (e.g. Scardamalia & Bereiter, 
1994). There are a number of different applications that come under the heading of CSCL. One 
element they have in common is student collaboration in an electronic learning environment that 
invites exchanges of ideas and arguments and in which knowledge is constructed collaboratively. 

                                         
Prinsen, F.R. Volman, M.L.L. & Terwel, J. (2007). Gender-related differences in computer-mediated 

communication and computer-supported collaborative learning. Journal of Computer Assisted Learning (OnlineEarly 
Articles). doi:10.1111/j.1365-2729.2007.00224.x
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CSCL applications aim at promoting deep learning by the participants in this process of 
knowledge construction. 

Empirical research on CSCL has shown that CSCL may, in fact, facilitate deep learning. 
Also, motivational benefits resulting from the use of CSCL are reported (Lehtinen et al., 1999; 
Lipponen et al. 2003). However, in some cases, students appear to participate less in electronic 
discussions than is desirable (Guzdial, 1997; Lipponen, 1999; Guzdial & Turns, 2000), and 
students’ contributions do not always result in collaborative knowledge building (Lipponen et al., 
2003). The question has also recently been posed whether all participants profit equally from 
working with CSCL. The idea behind (computer-supported) collaborative learning is that 
learning is achieved when students actively participate in verbal interactions that are aimed at 
finding joint solutions. However, it may be assumed that students do not all participate to the 
same extent and in the same way in CSCL as a matter of course. Like in other educational forms, 
patterns of participation may be related to the ability, social and ethnic background and gender of 
students. 

This article reviews what is known about gender related differences in participation and 
learning outcomes in CSCL environments and in computer mediated communication (CMC). In 
learning through CMC, electronic discussion is used as a means of enhancing students’ 
exploration and understanding of the subject matter. In CSCL, communication and discussion are 
aimed at solving problems or building knowledge collaboratively, and collaboration is supported 
by specifically designed software. Our primary interest was in CSCL. However, only a limited 
number of studies address the issue of gender differences in CSCL environments. In the field of 
CMC, gender has been a topic for research for quite some time. As learning through CMC and 
CSCL do have a number of characteristics in common, we think research into gender differences 
in CMC may be informative for CSCL. Gender differences in the use of educational technology 
have been found, as ICT was introduced in schools. Research has shown that ICT learning 
environments easily provoke gender-stereotyped patterns of interaction. Boys tend to adopt 
expert roles, whereas girls position themselves as outsiders in relation to the computer. Girls 
focus more on the group process when working together on the computer, whereas boys more 
often concentrate exclusively on the computer itself (Volman & van Eck, 2001). Studies 
worldwide show gender differences in computer attitudes (e.g. Comber et al., 1997; Huber & 
Schofield, 1998). Boys appear to find computers more attractive and feel more confident about 
their own computer skills than girls.  

Research has also focused on the role of the gender composition of computer-using 
groups. Some studies found that girls do better in same-gender groups, others show that girls 
perform better in mixed groups. It is generally agreed, however, that in mixed pairs boys usually 
control the work being performed on the computer (Barbieri & Light, 1992; Underwood et al., 
2001). It should be noted also that gender differences in both participation and attitudes are less 
common in younger students than in older students and do not manifest themselves in identical 
ways in relation to every ICT application. Girls appear to be particularly interested in interactive 
technology that encourages communication, collaborative learning, the solving of complex social 
dilemmas, intensive writing and flexible problem solving (AAUW Educational Foundation 
Research 2000). In CMC and CSCL, communication plays an important role. 

We consider gender differences mainly as reflecting the results of varying socialization 
processes. However, the ‘results’ of socialization are not fixed or unequivocal. The extent to and 
the way in which gender related attitudes, communication styles and preferences are enacted in 
the classroom is related to a number of factors, such as the gender regime of the classroom 
(Kessler et al., 1985), the domain and the gendered character of the educational technologies used 
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(Wajcman 2004). In this article, we are interested in gender differences as they occur in two 
particular kinds of technology-enhanced learning, i.e. learning through CMC and CSCL. 

The literature on gender differences and ICT, briefly summarized above, prompted a 
number of questions to be investigated in our review. First, we wondered whether gender 
differences would occur in the degree of students’ participation in CMC and CSCL. As working 
with ICT is involved, a lesser participation of girls may be expected, but on the other hand, CMC 
and CSCL both have a number of features that have been found to be attractive for girls 
(interaction, collaboration, writing and problem solving).We are interested not only in the extent 
to which students participate but also in the character of their contributions in the group process. 

Therefore, a second question focuses on gender-related types of participation. Finally, 
participation in whatever learning environment is not a goal in itself; it is aimed at realizing 
certain learning goals. Therefore, a third question concerns what is known about gender-related 
outcomes of learning in CMC and CSCL. These questions will be answered separately for CMC 
and CSCL. CMC studies into gender differences are reviewed in the first part of the article. The 
second part of the review focuses on CSCL. 

3 Methodology 

In order to answer the question what is known about gender differences in participation and 
learning outcomes in CMC and CSCL environments, a literature search was carried out in 
Education Resources Information Centre (ERIC) (journal articles and full-text), online contents 
and our own universities’ online journal database. The descriptor gender was combined with the 
descriptors cscl, and combinations of education, differentiation, computer support, technology, 
collaboration, cooperation and communication. We limited ourselves to recent (post-1990) 
reports in peer-reviewed journals, articles presented at international conferences and 
contributions in books. Research on the topic under discussion is very rare before 1995. The 
abstracts of the articles were checked for the light they might shed on our research question. In 
addition to the computer search, the reference sections of recent articles were examined for 
appropriate material. The relevant journal articles were found either online or in university 
libraries. If the articles found were of particular relevance, the journal was checked for further 
articles on the subject (quick search within the journal). The search produced six relevant titles. 

In addition, we carried out a limited search using the descriptors computer-mediated 
communication and gender, and followed the same procedure as described above. This resulted in 
13 titles being included in the review. 

The CMC and CSCL studies were analysed in the following way. First, they were each 
described in terms of their research question, as well as the kinds of differences reported in the 
study in question, the design of the study, the research group (N, grade-level, etc.), the methods 
used, the research context (including the application used, the instruction/task, subject area, 
grouping of students) and the results of the study. The results were analysed and divided into the 
following three themes: first, gender differences in the quantity of participation; second, gender 
differences in the kind or quality of participation; and, third, gender differences in learning 
outcomes. 
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4 Gender differences in CMC 

Research in the field of gender differences in CMC mainly concentrates on differences in 
participation and communication styles and patterns. Both these issues are discussed in this 
section. Relevant details of the studies are summarized in table 1 (see Attachment 1, p. 145). 

4.1 Differences in degree of participation 

Research results are not unequivocal on the question whether student participation in electronic 
discussions is gender-equitable, and whether this is more or less so in CMC than in face-to-face 
discussions. Initially, equalizing effects of CMC were claimed, based on the idea that social clues 
are absent in electronic discussions (e.g. Harasim, 1987). Soon, however, several authors argued 
that gender-based communication styles found in face-to-face communication, and therefore the 
power dynamics and biases associated with these styles, carry over into electronic environments 
(Gay, 1999) and that social cues are also present in written language (Fabos &Young, 1999). 
Herring (1993) was among the first researchers who showed patterns of male dominance in 
computer-mediated discussion lists.  

In an early study, Selfe and Meyer (1991) found that men also dominate online conference 
communications. They studied a discussion of 18 male and 15 female adult participants who used 
an online conference as follow-up to a face-to-face conference. Degree of domination or 
communication style turned out not to be influenced by participants’ option of using 
pseudonyms.  

Empirical studies also found that male students tend to dominate the discussion in 
situations where CMC is used for educational ends. Barrett and Lally (1999) studied 16 first-year 
postgraduate students of educational studies or English language teaching (11 women, five men) 
who had only limited opportunities to meet their tutors or other students, and consequently used 
their own computers to access an Internet email account that enabled them to communicate with 
each other. The authors found that males sent more messages during e-mail discussions.  

Carr et al. (2004) looked at participation patterns in a third-year university economics 
module (a trade bargaining simulation), including a mixture of online communication and face-
to-face meetings. In the two groups they studied, more than two-thirds of the participants were 
male. They found that the online discussions were dominated by a small number of male 
students, but that, conversely, some of the least vocal students were also male. Female students 
averaged 124 turns across the series of chats, the average number of turns by male students was 
18.5% higher. 

Adrianson (2001) studied 30 male and 30 female doctoral students who were set the task 
of solving two problems with ambiguous solutions. The students, who had volunteered to 
participate in the study, were divided into 12 groups: four groups engaged in face-to-face 
discussion and eight groups in CMC. The gender distribution of these groups was more or less 
balanced. She found that the communication in a CMC condition was also more or less balanced. 
In face-to-face communication, females produced more messages than the male participants, 
however. 

Group composition also seems to play a role in CMC. In an experiment that included 72 
undergraduate psychology students, Savicki et al. (1996a) studied the role of gender, group 
composition and task type in CMC. Gender group composition included females only, males 
only, and evenly mixed male and female groups (group sizes ranging from four to six members). 
The groups were newly formed and had no previous history of interaction. All subjects 
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participated in a 1-h hands-on training session in the use of email software before completing a 
decision-taking task and an intellective choice task. All group communication took place via 
email and students were required to check their mailboxes at least twice a week. Analyses 
showed that female-only groups appeared to send significantly more words than either mixed or 
male-only groups. 

Some authors, however, do find equitable participation of male and female students in 
CMC, also in mixed discussion groups. Hsi and Hoadley (1997) report on a study in which 
electronic discussion was used with eighth grade students (n = 165) acquiring the basics of 
thermodynamics, and compared with ordinary classroom discussions. The study was explicitly 
intended to identify key features of electronic discussion for supporting gender-equitable 
opportunities and productive discussions in science. The males and females in this study were 
assigned randomly to the groups in equal numbers. Student participation in electronic discussions 
appeared to be more gender-equitable than in the ordinary discussions; females participated more 
than males in electronic discussions, whereas they participated less in class discussions. 
Moreover, girls appeared to prefer electronic discussions to face-to-face classroom discussions. 

McConnell (1997) conducted an extensive study into patterns of interaction in four small, 
mixed-gender groups of postgraduate students working in a computer conference environment. 
This conference was an integral part of a larger programme, in which participants and tutors also 
met in face-to-face workshops, and that was organized with a view to work as a learning 
community. Eleven females and 16 males participated in the study, with ages ranging from late 
twenties to early fifties. In every group the males slightly outnumbered the females. In three out 
of the four groups, however, females took more turns than males, although there still seemed to 
be a trend for males to enter more words than females per turn. Only in one group females 
entered more total words. No major differences occurred in who directed the conversation, when 
measured in terms of who sets up new items. McConnell (1997) concludes that CMC, by altering 
expectations, behaviour and group dynamics, offers potentially greater equality of participation 
for females in mixed gender learning settings. 

Masters and Oberprieler (2004) demonstrate how they achieved a high degree of 
participation and a low level of male dominance in the online discussions of 311 students in a 
faculty of health sciences, through a number of measures. New curricula were introduced in the 
faculty, characterized among others by a greater integration among the various divisions and 
courses, and a strong emphasis on experiential and problem based learning. The same methods as 
well as the same educational philosophy and content were used in online discussions as in the 
face-to-face curriculum activities. Other measures in the online discussions were ensuring that all 
students are ICT-literate, asking questions that are important to the students’ course of study and 
allowing unhindered debate. 

It is striking that the three contexts, in which positive results were achieved in terms of 
gender equality in participation, are characterized by either an explicit focus on inclusiveness or a 
broader pedagogical focus on for example ‘productive discussion’ or ‘creating a learning 
community’ in which all students participate. 

The studies, in which male dominance of the discussion was observed, are either not 
explicit on the pedagogical principles that guided the course or programme, or describe 
experimental situations in which students, who were randomly assigned to face-to- face or online 
conditions, were asked to solve a problem or complete a task. 

A study by Wolfe (2000) shows that gender does not influence participation in CMC for 
different groups of students in the same way. Gender and ethnicity appeared to interact in her 
study. In total, 41 females and 17 males between 20 and 24 years of age participated in a 
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traditional face-to-face classroom discussion and in a computer-mediated discussion in three 
undergraduate English classes. The relative participation of white women increased by over 50% 
in the computer-mediated environment. However, this increase in participation was not shared by 
the Hispanic women. 

4.2 Differences in type of participation 

A number of studies have focused on gender-based communication styles in CMC. In the study 
of Selfe and Meyer (1991) cited earlier, men were found to be more assertive in the discussion 
than women, initiating three times as many topics as women and disagreeing with others twice as 
often. However, no differences were found in the number of agreements, apologies and questions. 

Savicki et al. (1996b) measured the level of conflict in differently gender-composed 
groups of undergraduate psychology students in two task situations: a decision-making task and 
an intellective task. Male only groups had the largest percentage of messages containing tension 
(attacking an opposing argument), followed by mixed groups, with female-only groups 
demonstrating no tension. Male-only groups used more abusive language and changed their 
opinions less. Female-only groups appeared to produce the largest percentage of messages 
containing opinion, followed by male-only groups. Female-only groups also had the largest 
percentage of messages containing mild or intense reactions to other persons in the group, 
followed by the mixed group. Contrary to the authors’ hypothesis, male-only groups did not use 
more fact-language. 

Savicki et al. (1996a) analysed a sample (2692 messages) from 30 randomly selected 
discussion groups. The messages were coded for language content that had in other research been 
related to gender role. In groups with higher proportions of males, subjects used more fact-
oriented language and more calls for action. Subjects in groups with lower proportions of males 
used more self-disclosure and more attempts at tension prevention and reduction. Subjects 
responded less to others in the group when the proportion of males was low. Savicki et al. (1999) 
elaborated on this issue. In their study, boys groups communicated more with arguments, attacks 
and responses to attacks, whereas girl groups tended to vent more individual opinions. 

In the Barrett and Lally (1999) study mentioned earlier, the women appeared to be more 
attuned to the task and more interactive in email discussions; in their communication they built 
more on earlier messages. The males, who sent more messages, also had more social elements in 
their communication. Adrianson (2001) also collected data on communication style, and found 
that females agreed more often than males in responding to messages from males. Also, more 
opinion changes from females than from males were found. 

Carr et al. (2004) found that female students were more inclined to focus on collaboration 
and community building, whereas the conversational styles of male students were more 
adversarial.  

McConnell included control over the direction of the conversation as a measure in his 
study. No clear gender pattern occurred across the conversations analysed. The other studies in 
the previous section that found a balanced participation of male and female students in CMC did 
not look at gender differences in the types of contributions of girls and boys. 

4.3 Differences in how participation is experienced 

No CMC study that we found studied cognitive or affective learning outcomes. Some, however, 
looked at how students experienced their participation in electronic discussions. 
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In Hsi and Hoadley’s (1997) study, girls not only participated more in the electronic discussion 
than in the face-to-face classroom discussion, but also appeared to greatly prefer the former to the 
latter. They appreciated having time to think before they responded and to be able to respond 
anonymously, and also liked the absence of immediate (negative) comments from their male 
classmates. 

In Wolfe’s (2000) study, there was a close connection between participation and 
preferences for either electronic or face-to-face discussion. White females, whose participation 
increased strongly compared with face-to-face discussion, had the strongest preference for the 
computer-mediated environment, whereas white males had the weakest preference for this type of 
environment. As a group, the Hispanic women strongly preferred the face-to-face discussion 
environment in which they were well capable of speaking out and making their opinions heard. 
They reported feeling ignored in the computer mediated setting, and were concerned with the loss 
of non-verbal cues in this environment. Male students were relatively indifferent towards the 
conversational environment; many of them reported no preference for either environment. 

Savicki et al. (1996a) found that female-only groups not only produced more words than 
other groups, but were also significantly more satisfied with the group process and the 
communication aspects of the computer-mediated experience than either the mixed or male-only 
groups. Furthermore, female-only groups scored themselves significantly higher in group 
development. 

Bernard, Mills & Friend (2000) studied male and female attitudes towards computer-
mediated group interactions. In the study, they randomly assigned 22 male and 32 female college 
students (mean age 23 years) to computer-mediated groups of three. Each participant was located 
in a separate room where they read a story in which they were stranded in the sub-arctic with ten 
survival items. They were instructed to rank the items on helpfulness to their survival. The group 
member’s task confidence was examined. Males significantly more often believed they 
developed the best possible ranking. Males were to a marginally significant degree also more 
satisfied with the interaction process. Males had significantly lower levels of computer anxiety, 
which may have allowed the males to enjoy the interaction process more. The authors also 
suggest that a more aggressive style in the males’ communication (not studied here, however) 
may have lowered the females’ level of decision confidence and satisfaction. 

4.4 Summary for gender differences in CMC 

Although research results are not unequivocal on gender differences in the degree of students’ 
participation in electronic discussions, the trend in the studies reviewed is to find that male 
students dominate in CMC. Three of the six studies in which participation of male and female 
students was directly compared found male students taking more turns or sending more 
messages. In a fourth study, female participants took more turns than males, but males entered 
more words per turn. In a fifth study, participation in CMC was more or less gender-balanced. In 
one study, female students participated more than males in electronic discussions. We would like 
to suggest two explanations. First, the studies, in which no male dominance in participation 
occurred, were performed in educational settings with an explicit pedagogical focus on 
inclusiveness. Second, group composition seems to play a role; there seems to be a trend for male 
dominance in groups where male students outnumber the female students.  
 Research results on the type of contributions of male and female participants in CMC 
point in similar directions. The four studies we discussed that look at communicative styles report 
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the following differences: assertiveness, disagreement and the presence of social elements seem 
to be typical of male styles in CMC. 

Females are more attuned to the task and to collaboration, build more on earlier messages 
and agree more with males than males with each other. Three studies report on differences in 
communication style between male-only and female-only groups. Tension, abusive language, 
attacks, calls for action and sticking to one’s opinion seem to be more prevalent in male-only 
groups than in mixed of female-only groups. In female-only groups, more expression of 
individual opinions, milder or more intense reactions to other persons, more self-disclosure and 
more attempts at tension prevention or reduction are found. None of the studies into gender 
related communication patterns looked at educational settings in which inclusiveness was an 
explicit issue. 

There is a tendency to find that girls and women prefer CMC discussion to face-to-face 
discussion. Female-only groups seem to be more satisfied with the group process and the 
communication than mixed or male-only groups. But females in mixed groups seem to be less 
satisfied with the interaction process than males. 

5 Gender differences in CSCL 

In CSCL, the uses of ICT and communication and discussion are of a specific character: their aim 
is to build knowledge collaboratively. Based on the results of studies into gender differences in 
the educational use of ICT, we expect that CSCL will appeal to girls; opportunities for 
collaboration and communication are both mentioned as characteristics that make ICT 
applications attractive for girls. Based on our analysis of CMC studies, we expect a participation 
in CSCL to be more equitable than in CMC, because we expect that in CSCL rules for 
collaboration are more explicitly addressed.  

We expect that the character of the contributions of girls and boys will be of a different 
kind, unless the instruction explicitly focuses on the kinds of contributions that are considered 
valuable. In this section, we review the literature on CSCL and gender differences, and analyse 
what empirical evidence there is for these expectations.  

First, we look again at differences in degree of participation, and we then discuss 
differences in type of participation. We did not find any studies that looked at gender differences 
in learning outcomes in CSCL or in how students experienced participation in CSCL. Relevant 
details of the studies discussed are summarized in table 2 (See Attachment 2, p. 148). 

5.1 Differences in degree of participation 

Palonen and Hakkarainen (2000) analysed patterns of elementary students’ peer interaction in a 
computer supported classroom (grade 5/6) using the Computer- Supported Intentional Learning 
Environment (CSILE). The study involved a qualitative analysis of students’ written productions, 
posted to the CSILE’s database, in the context of three Physics projects and one Biological 
Science project. Students were expected to engage in ‘progressive discourse’, i.e. in peer 
interaction focused on providing and requesting explanations that facilitate advancement of the 
explanations of the group. Two thirds of the students (n = 19) were female and one-third (n = 9) 
male. Discourse interaction was analysed by applying social network analysis examining the 
intensity of direct interaction among members of the learning community, the extent of each 
member’s participation and patterns of interaction in the community as a whole. The analysis 
revealed that average- and high-achieving females dominated discourse interactions within the 
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CSILE class and carried the main responsibility for all students’ collaborative building of 
knowledge. Male students’ communication took place mostly between average and above 
average males. The results further revealed that a significant amount of communication took 
place between students that represented different achievement levels, whereas female and male 
students seemed mainly to interact within their respective gender groups. 

Tapola et al. (2001) included gender in their study of motivation and participation in a 
CSCL environment (Virtual Web School). They also used social network analysis. A total of 31 
fifth grade elementary students and one teacher participated in the study, which focused on 
analysing the students’ activities in two study projects in History, using four networked 
computers. In this study, the gender distribution of the participants was balanced. Tapola et al. 
(2001) found that student participation was not equal and that it was mainly the high learning-
oriented students who engaged actively in CSCL. However, the results did not show the same 
kind of drastic gender-related differences in the intensity of participation as found by Palonen and 
Hakkarainen (2000). This may be attributed to the differences in the gender balance of the 
participants in both studies. The results were also more optimistic about interaction across gender 
and motivational orientation boundaries. Unfortunately, we have no further information that may 
help interpret these findings in terms of a classroom culture focused on inclusiveness.  

In another study, Hakkarainen and Palonen (2003) again found a more prominent role in 
the discussion for female students in a class (fifth and sixth grade) with a majority of girls, and 
for boys in a boy-dominated class. The data consisted of productions of two parallel grade 5 and 
6 elementary classes that used CSILE in their classroom routines over a period of 1 year (n = 58). 
In classroom A (19 females, nine males), students were guided to engage in a very intense 
research-type process of inquiry; in classroom B (ten females, 20 males), the learning 
environment was used to support traditional schoolwork. Network analysis indicated that 
classroom A’s interaction was not very centralized and that most active students were found 
among the female students. Classroom B’s interaction was fairly centralized, indicating that 
certain individuals, exceptionally active male students, were keeping up the interaction. The 
difference in the intensity of female and male students’ participation might be attributed to the 
unequal gender distribution in both classrooms, but might also be attributed to the different 
classroom cultures, with girls participating more in collaborative knowledge building, and boys 
in a traditional task-based pedagogical model. Further network analysis indicated, again, that 
students preferred to communicate within their own gender group in both classrooms. The 
density of mutual interaction of females in classroom A was remarkably high, substantially 
higher than for the corresponding interaction between male students in classroom B. The density 
of interaction between male and female students in classroom A was particularly low. In contrast, 
the density of comments sent by female to male students was somewhat higher in classroom B. 

Robertson et al. (2003) carried out an analysis similar to Hakkarainen and Palonen (2003) 
at the postsecondary level. The students met for 3 h once a week for a discussion of some 
assigned articles. In addition, they were required to start the discussion the week prior to each 
meeting in WebKF. The quality and timeliness of their online contributions was considered in 
their final course grade. Robertson et al. (2003) also uncovered gender-specific trends in the 
Knowledge Forum behaviour patterns of men and women. Men posted more notes than women, 
but, proportionally, did not write more words per note. 

In an overview of a number of CSCL case studies, Lipponen (1999) reports that in every 
CSILE project conducted by him until that time, boys had been more active, i.e. posting more 
notes to the CSILE database than girls. Lipponen illustrates his statement with several examples. 
In a study into a 4-week course on ‘Energy’ (11–12-year-old students), for example, the relative 
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proportion of notes by females (n = 13) was 29.5%. The relative proportion of notes by males (n
= 14) was 70.5%. However, according to the author, the extent of active participation does not 
reveal a great deal about the quality of the knowledge produced.  

A study by Lipponen et al. (2003) studying elementary students’ participation and 
discourse did show an equal spread of communication among gender groups. The study included 
ten girls and 11 boys with an average  age of 10.5 years, and concerned three consecutive projects 
on ‘energy’, ‘map and environment’ and ‘biological adaptation’ in which students generated their 
own research questions and worked in pairs or small groups on various subtopics. As a response 
to previous research indicating that the quality of discourse in CSCL environments was low, 
criteria for effective and high-quality participation were formulated: sustained discussion, broad 
participation, discussion focused on the class learning topics, dense, not-centralized interaction, 
reflective and constructive discourse. Participation was analysed using social network analysis. A 
content analysis was used for analysing the quality of discourse. Girls appeared to comment 
actively on boys’ notes and vice versa, as was shown by the network density values within and 
among gender groups. These findings contradict those of Palonen and Hakkarainen (2000), who 
found that density of interaction among male and female students was low. In their study, boys 
mainly sent comments to boys, and girls to girls, but the gender distribution in the groups in their 
study was unequal. 

With regard to our review, an interesting question is whether there is a relationship 
between network position and gender. Lipponen et al. (2003) found that popularity (and central 
position in the social network) influenced participation. Cho et al. (2002) show that social 
influences, in the form of network prestige effects, strongly affect the extent to which 
information, posted in CSCL tools, was actually shared by peers in this learning community. The 
likelihood of information exchanges between peer members and the amount of information 
shared were at least partly determined by characteristics of actors like position and prestige, 
regardless of content or information value of the contributions. However, gender was not 
included as a variable in their studies. 

5.2 Differences in type of participation 

Gender differences in communicative styles have not been studied as extensively in CSCL as in 
CMC.  Nevertheless, some differences have been found. In Palonen and Hakkarainen’s (2000) 
study, in which a dominance of average- and high-achieving girls was observed in the interaction, 
gender differences in the type of contributions were also reported. Female students seemed more 
willing to share their own intuitive conceptions and theories, while male students generally 
preferred to post authoritative statements of scientific knowledge. Their postings did not appear 
to provide as fruitful a starting point for lively discussion as female students’ postings.  

Li (2002) examined communication and interaction by boys and girls (n = 22) in a sixth 
grade primary class, using Knowledge Forum. The interaction was analysed in terms of the 
length of the messages and the extent to which messages build on earlier messages. The 
transcripts of the interactions were coded for language functions, including requesting 
information, presenting opinions and providing explanations. Li found that female students’ 
messages contain significantly more ‘information requesting’ than male students’ messages. 
Female initial messages included significantly fewer ‘explanation providing’ messages than male 
initial messages. Also female students tended to initiate discussions more often. The length of 
female students’ messages appeared to be significantly greater than those of male students. 
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Robertson et al. (2003) argue that, rather than viewing gender differences in communicative style 
as a problem, the differences should be seen as facilitating the creation of knowledge. They argue 
that the adversarial, competitive style of males can provide a challenging atmosphere for 
knowledge building, while the female-supportive style can facilitate the sharing of ideas. 
However, the authors did not include study of such differences in their CSCL research. 

In the study in which Hakkarainen and Palonen (2003) compared a female-dominated 
class A, engaged in a research-type process of inquiry, and a male-dominated class B in which 
CSCL was used to support traditional school work, students’ contributions to the database were 
also classified according to the type of communicative idea. Ideas were coded along the 
following parameters: whether they supported the notes commented on by expressing agreement, 
whether they represented a neutral exchange of ideas, or whether they were critical in nature and 
expressed disagreement. Communicative ideas were further analysed by specifying whether the 
idea concerned linguistic form, research questions, research methods, information, method of 
explanation and other, or unspecified matters. Finally, students’ discourse interaction was 
analysed by applying social network analysis. A classroom comparison showed that the (male 
and female) students in classroom A produced a higher mean proportion of explanation-related 
comments than those in classroom B. Classroom A students also engaged in more advanced 
processes of inquiry than classroom B. This is not surprising, considering the different 
pedagogical cultures of the classrooms. 

5.3 Summary for gender differences in CSCL 

The tendency in the studies discussed is that boys participate as much as or more intensely in 
CSCL environments than girls, but dominance of girls does also occur. In two of the six studies a 
more active role of boys was found, and in two studies a balanced participation was found. In one 
study, the results varied according to the gender composition of the classroom. This study 
suggests that female students may play a more prominent role than boys in female-dominated 
classes. This hypothesis is supported by the fact that the only study in which female students 
were the more active participants in the communication was performed in a female dominated 
class. It is difficult to interpret the findings in terms of the extent to which classroom cultures are 
focused on inclusiveness, as the information on the settings of the studies is often limited. In one 
of the studies where a balanced participation was found, however, it is reported that explicit 
criteria were set to enhance high quality participation, including ‘broad participation’. 

Two of the four studies that look at communication across gender groups conclude that 
students prefer to communicate within their own gender group. The two other studies did not find 
this pattern. In one case, this may be explained by the fact that students worked according to 
criteria for high-quality participation, including ‘not-centralized discussion’. 
Indications of gender differences in type of participation are also found in CSCL. Females tend to 
share their intuitive conceptions while males post more authoritative statements. Females ask 
more questions but provide fewer explanations than males. One study found that females initiated 
more discussions. An inquiry learning culture seems to enhance the production of explanation-
related comments of both male and female students. We did not find any information about 
differences in the appeal of CSCL to girls and boys. 
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6 Conclusion and discussion 

In this review study, we focused on gender differences in students’ degree and type of 
participation and their learning outcomes in two particular kinds of using ICT in education, CMC 
and CSCL. Studies into CMC show that, although the communicative character of this kind of 
use of ICT may be expected to influence its attractiveness for female students positively, male 
dominance and gender differences in communication style continue to play a role in CMC 
settings. Male students tend to dominate in CMC. Male participants are also found to be more 
assertive, disagree more and contribute more social (off-task) elements to the discussion. Females 
were found to be more attuned to the task and to collaboration, to build more on earlier messages 
and to agree more. Also differences in communication style between male-only and female-only 
groups were found, with tension, abusive language, attacks, calls for action, and sticking to one’s 
opinion being more prevalent in male only groups, and expression of individual opinions, mild or 
intense reactions, self-disclosure and attempts at tension prevention or reduction being more 
prevalent in female-only groups. We found indications that participation was more gender-
balanced in educational settings with an explicit focus on inclusiveness in collaboration. 

The results of our review of CSCL studies also show a tendency for boys to be more 
active participants in CSCL environments than girls, but the difference is less pronounced than in 
CMC. Female students were found to play a more prominent role than boys in female dominated 
classes. Special attention for inclusiveness in participation again seems to be relevant. Gender 
related types of participation and communication patterns have not been researched as 
extensively in CSCL as in CMC. Some differences have been found in the character of girls’ and 
boys’ contributions to CSCL discussions. Female students were found to be more inclined to 
share their own intuitive conceptions and theories, to initiate discussion and to request 
information. Male students were found to post more authoritative statements and to provide 
information more often. 

In this review, we examined gender differences across different types of technological 
mediation and across institutional settings and age groups. Gender differences in participation 
and gender-stereotyped patterns of communication do occur in both types of technology-
mediated discussion. The differences found are in line with gender differences in conversational 
styles that are found more generally (e.g. Maccoby, 1990). However, such differences seem less 
pronounced in CSCL than in CMC. We may wonder whether this is due to the younger age of 
most students in CSCL research, the setting of the studies or a merit of CSCL environments as 
such. Although age may play a role, we also want to suggest some interpretations that are more 
amenable to pedagogical intervention. 

Whereas research in CMC includes studies both in artificial situations in which 
collaborating groups are especially created with a view to the research, and in settings where 
CMC is used as part of an educational programme, all CSCL studies focused on existing classes 
engaged in collaborative knowledge-building work. 

Although we have little information on the way students’ collaboration was guided and 
supported by the teachers, on the classes’ experience with this kind of work and on classroom 
cultures, we do know that students in CSCL are always in some way instructed to collaborate as a 
learning community according to certain rules and are supported by the software to do so. This 
kind of support may mitigate the extent to which gender-stereotyped patterns of participation and 
communication occur in the classroom. Conspicuously, in one of the studies where a gender-
balanced participation was found, a classroom culture was created in which inclusion was seen as 
an indication of high quality of the discussion, just as was the case in the CMC studies with a 
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balanced participation. It may therefore be worthwhile to experiment with interventions in which 
inclusiveness in participation is explicitly addressed in the ‘rules’ guiding the collaboration in 
CSCL. The results of studies on gender differences in the educational use of ICT in which 
structured interventions were used aimed at diminishing gender-stereotyped interaction are 
promising (Pryor, 1995; Ching et al., 2000). 

Some authors, however, downplay the phenomena of differences between students in 
participation and communication styles. Robertson et al. (2003), for example, argue that gender 
differences should not be seen as a problem, as both male and female styles are necessary in the 
process of knowledge construction. Carr et al. (2004) argue that the rather limited participation of 
some students in online chats in their study could be interpreted as ‘peripheral participation’, in 
Wenger’s (1998) sense. Instead of participants being marginalized, they see limited participation 
as a stage on the road to full participation. Others suggest that teaching staff should employ early 
interventions, including rapid identification of peripheral members in a learning community to 
help them become more active members in community-based practices. 

Although we acknowledge that different roles in collaborative learning may contribute to 
the learning process or may reflect different stages in the development of student participation, 
we think there is reason for concern when the distribution of roles appertain to categories like 
gender, achievement level or sociocultural background. Moreover, we do not believe that 
students benefit from taking one and the same role in the group for longer periods of time. The 
question of marginalization or peripheral participation can only be answered by monitoring 
student participation patterns so as to establish whether ways of participating are, in fact, subject 
to development. Where such development is absent, more balanced forms of participation should 
be strived at, both by engaging peripheral participants and socializing the whole group into a 
more inclusive classroom culture. Also we would urge alertness to the fact that students do not 
one-sidedly act in only one kind of group role. Students should be assisted in developing a broad 
repertoire of communicative styles and roles. We are bound to conclude that a great deal of work 
still has to be performed. Many of the hypotheses with which we started our review remain open 
to further study. The studies that we found are mainly small-scale, conducted in different 
educational contexts, in which several aspects in addition to gender may explain the differences 
found: proportion of males to females in the group, age of the students, achievement level, task 
type and instruction, etc. Most studies were not designed to address gender issues, and do not 
provide much information that helps explain the variance. Nevertheless, we found indications for 
factors that increase or diminish gender-stereotyped patterns of participation and communication. 
Future research could also provide insight into such factors in relation to participation by students 
who differ in social and ethnic background, ability level and status or popularity. 

We did not find any studies in which the relationship between the quantity or quality of 
students’ participation and cognitive and affective learning outcomes is addressed. Given that 
some authors question the importance of differences in participation and of the distribution of 
roles in collaborative groups, insight into the effects of participation becomes all the more 
relevant. Finally, our review indicates that it is relevant to focus research on the question of how 
classroom cultures can be promoted that support active participation of all students aimed at 
collaborative knowledge construction. 
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Chapter 2 

The influence of learner characteristics on degree and type of participation in a CSCL 
environment

1 Abstract 

Computer-Supported Collaborative Learning (CSCL) is often presented as a promising learning 
method. However, it is also facing some new challenges. Apart from answering the question of 
whether or not working with CSCL generates satisfying learning outcomes, it is important to 
determine whether or not all participants profit from collaboration, with the computer as a means 
of communication. This paper describes the implementation and effects of an experimental 
programme in 5 classes with a total of 120 students in elementary education who, in groups of 
four, engaged in Knowledge Forum discussion tasks on the topic of nutrition and health. The 
study explores whether or not differences occur in the participation of students who differ in 
gender, sociocultural background and ability, and whether or not computer skills, computer 
attitudes, comprehensive reading scores and popularity with classmates are related to student 
participation. Students’ participation in this CSCL environment appears to be dependent on a 
number of learner characteristics. Girls contribute more words to the discussions than boys do 
and are more   dependent on their computer skills in this production. Students who are good at 
comprehensive reading also contribute more words. Popularity among classmates appears to 
influence the degree of participation further. We also found indications that students with 
immigrant parents write fewer contributions than those whose parents are not immigrants. 

2 Introduction 

Computer-Supported Collaborative Learning (CSCL) is often presented as a promising learning 
method. It offers the opportunity to collaborate with peers, which can enhance students’ learning 
processes, as several studies have shown (Scardamalia & Bereiter, 1994; Slavin, 1990; Webb & 
Palincsar, 1996). Such studies reveal that the collaborative learning process should be supported 
by a teacher, who clarifies the learning goals, creates an open and meaningful learning task, and 
suggests resources for use in the completion of this task. In CSCL, support from the computer 
application provides further opportunities for learning. The way in which the learner grasps and 
uses the affordances and resources of the environment is decisive for the learning that can take 
place. 

In this paper, we investigate whether or not all participants profit equally from working 
with CSCL. Studies in cooperative learning have shown differences in participation and learning 
outcomes that can be traced to predictors such as ability, pre-knowledge, social-cultural 
background and gender (Terwel, Gillies, Van den Eeden & Hoek, 2001; Webb, 1984). Several 
studies in Computer Mediated Communication (CMC) and CSCL have shown differences in the 
amount and type of participation related to learner characteristics (e.g., Barrett & Lally, 1999; 
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Lipponen, 1999; Robertson, Hewitt & Scardamalia, 2003). The differences found often concern 
gender differences (Prinsen, Volman & Terwel, 2007). 

In this study, we explore whether or not differences occur in the participation of students 
who differ in gender, sociocultural background, ability and popularity with classmates. We also 
investigate differential participation according to differences in computer skills, computer 
attitudes and comprehensive reading skills. The investigation is based on the following research 
questions: 

1. How do the student characteristics (gender, social-cultural background, ability and popularity) 
affect participation in CSCL? 
2. How do the pre-knowledge and attitude variables (computer skills, attitude towards working 
with computers and comprehensive reading scores) affect participation in CSCL? 
3. Do interaction effects occur between student characteristics and prior knowledge and attitude 
variables? 

These questions involve looking at the degree of student participation in CSCL discussions. 
However, merely looking at the degree of participation by students is only superficially 
informative about their opportunities for learning. The types of interaction in which students 
engage, more specifically the quality of their participation, come closer to being determinants of 
the actual learning gain. That is why we first report on the degree of participation in CSCL 
discussions, followed by the type of participation in this learning environment. 

3 Theoretical and empirical background 

CSCL is based on a combination of theoretical notions developed in the field of cooperative 
learning and a socio-constructivist perspective. Cooperative learning research emphasises the 
importance of inducing socio-cognitive conflicts, resource sharing and verbalising thoughts as the 
primary mechanisms for learning and development. A socio-constructivist perspective 
emphasises collaborative knowledge building in a community of inquiry. In CSCL, one of the 
basic mechanisms of cognitive growth is considered to be communicative in nature (Shunk, 
2000; Vygotsky, 1978). 

It is assumed that participation in collaborative knowledge-building interactions in a 
CSCL learning environment can enhance participants’ learning. The participation of all students 
in a collaborative discussion in the classroom is therefore considered important. Participation in 
communicative computer environments, however, does not appear to be balanced. A review of 
the literature on this issue mainly yielded findings on gender differences (Prinsen et al, 2006). 
Studies by Barrett and Lally (1999) and by Carr, Cox, Eden and Hanslo (2004) report that male 
students take more turns and send more messages than female students do. Lipponen (1999) and 
Robertson et al. (2003) report similar results in CSCL studies with girls writing a relatively lower 
proportion of notes. Some studies, however, find that the length of female students’ messages is 
greater than those of male students (Li, 2002; Robertson et al., 2003). Others also find a tendency 
for boys to enter more words than girls do (McConnell, 1997). 

Some studies report that group composition plays a role in the participation of males and 
females in CMC (e.g., Savicki, Kelley & Lingenfelter, 1996a). Another factor found to be 
relevant in relation to participation is the degree of popularity that students enjoy with their 
classmates (Cho, Stefanone & Gay, 2002; Lipponen, Rahikainen, Hakkarainen & Palonen, 2003). 
The position in the social network of the class appears to be a more prominent determinant of 
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participation than is often assumed; a student’s status or popularity affects both the degree of his 
or her participation and the extent to which information is actually shared regardless of the 
content of the contributions. 

Surprisingly, little is known about differences in participation in CSCL, depending on 
students’ ability level or ethnic or social background. Differences between minority and majority 
groups and differences according to social background may be expected. Previous studies have 
shown that differences in computer experience and comprehensive reading ability are related to 
social and ethnic background. These differences in experience and ability influence students’ 
participation in educational activities involving computer-mediated communication (Volman, 
Van Eck, Heemskerk & Kuiper, 2005). 

Research into differences between students in type of participation also shows mainly 
gender differences. Participation indicators such as levels of agreement and disagreement in 
groups, the amount of argumentation and personal opinion offered, and the numbers of questions 
asked have been studied. In the study by Selfe and Meyer (1991), males were found to disagree 
with others twice as often as females, although no differences were found in the number of 
agreements. Savicki et al. (1996b) measured the level of conflict in differently gender-composed 
groups. Male-only groups showed the largest percentage of messages containing tension 
(attacking an opposing argument), followed by mixed groups, with female-only groups showing 
no tension. In a study by Savicki, Kelley and Oesterreich (1999), boys’ groups communicated 
more by means of arguments, attacks and responses to attacks. Underwood, Underwood and 
Wood (2001) noticed that in CSCL, as in CMC, males tend to post more authoritative statements 
while female students seem more willing to share their own intuitive conceptions and personal 
opinions. Li (2002) found that female students’ messages contain significantly more ‘information 
requesting’ than those of male students. Females’ initial messages included significantly fewer 
‘explanation-providing’ messages than males’ initial messages. 

As to differences in ability level, differences in the guidance students need in order to 
participate adequately have been noticed. Rahikainen, Lallimo and Hakkarainen (2001) showed 
that the teacher’s guidance in a Computer Supported Intentional Learning Environment (CSILE) 
learning environment varied a great deal according to students’ level of advancement. The less 
advanced students were still being guided by the teacher in searching for new information and 
externalising their thoughts at the end of the course, whereas for other students, this kind of 
guidance was only necessary at the beginning of the course. 

Again, the literature does not reveal much about differences in the types of participation 
of students from different ethnic and social backgrounds. 

In the literature, computer skills and computer attitudes appear to be related to 
participation in computer use in education. Such variables often explain the relationship found 
between gender and participation in educational computer activities (Volman & Van Eck, 2001). 
Little research has focused on these variables in CSCL, although Bernard, Mills and Friend 
(2000) draw attention to differences between males and females in computer anxiety. The 
females in their CSCL study demonstrated higher levels of computer anxiety. This may have 
influenced their enjoyment of working in these environments. Males’ and females’ attitudes 
towards CSCL have, as far as we know, not been studied directly, however. Such a study could 
be interesting as it has been argued that CSCL may have a number of features that are attractive 
to girls, in particular interaction, collaboration, writing and problem solving. 

Finally, in our search, we did not find any studies addressing the relationship between 
student characteristics like gender, social and ethnic background, ability level and popularity, or 
pre-knowledge and attitude variables like computer skills and computer attitude on the one hand, 
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and cognitive and affective learning outcomes of students in CSCL environments on the other 
(Prinsen et al., 2007). 

CSCL researchers are starting to take an interest in the participation of different categories 
of students in CSCL. Until now there have not been enough findings to answer general questions 
about the impact of student characteristics. A number of factors add to the difficulty of executing 
careful reviews of the findings. CSCL applications vary. They vary in their affordances, such as 
the amount of support they provide for collaboration. Also, the methods of study vary, and 
questions that seem similar on the surface are answered by means of quite different research 
designs. A systematic reporting on the (learning environment) factors that could influence the 
variables under examination is often lacking. The task is not always explained clearly; nor is the 
application used always thoroughly described, while grouping decisions are not explained in 
advance (Crook, 1998) and instructions issued to students in advance of their use of CSCL are 
hardly ever elaborated. The role of the teacher in structuring the learning process might be 
supported in better informed ways if research could arrive at conclusions as to how these factors 
in the learning environment affect the participation and learning outcomes of students working 
with CSCL. 

On the basis of the literature, we decided to investigate whether or not patterns of 
participation in CSCL are related to gender, sociocultural background, ability level and 
popularity. We will also look at differences in computer skills and computer attitudes. 

Because we are investigating the participation of students in a computer-supported 
learning environment that strongly relies on students’ language skills, comprehensive reading 
skills of students will also be taken into account. 

4 Research methodology 

4.1 Design 

The research design is characterised as a quantitative descriptive, exploratory study. A lesson 
series on the topic of nutrition and health was developed, in which groups of four students 
engaged in Knowledge Forum discussion tasks. The amount and type of participation of students 
were measured and related to student characteristics and prior knowledge and attitude variables. 

4.2 Participants 

Five primary-school classes (Grade 5, average age of students 10 years) and their teachers 
participated in the study. The schools were all in the city of Amsterdam, the Netherlands and 
were selected from a network of schools related to a local organisation facilitating the schools’ 
computer networks. They were selected to represent schools with a diverse student population 
and from different socio-economic areas in the city. The teachers agreed to free up about 70 
minutes a week over 6 weeks in their regular lesson plan. A total of 120 children (57 boys, 63 
girls) participated in the CSCL discussions and completed questionnaires. Nearly a quarter of the 
children had immigrant parents. Almost a quarter were from low-income backgrounds. 

4.3 Instruments 

The control and independent variables were measured as follows. The Standard Progressive 
Matrices test was administered to determine general ability (Intelligent Quotient (IQ) percentile 
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scores). The cultural background of the children was further measured by asking the children in 
which country their parents were born. If both parents were born abroad, the children were 
considered to belong to a minority sociocultural background. Finally, the students’ popularity 
was established in a questionnaire item in which the children were asked to mention the person in 
their class with whom they most liked to do collaborative work behind the computer. The times 
that the same student was mentioned were then counted. 

Before the lessons started, a questionnaire was administered to determine relevant skills 
and attitudes. A list of general computer skills was taken from a Dutch monitor instrument (van 
Gennip, Braam & Poulisse, 2002). General computer skills were determined by providing the 
children with a list on which they could indicate the computer skills they thought they possessed 
(25 items). The instrument proved sufficiently reliable, with a Cronbach’s alpha of 0.87. 
Furthermore, the general attitude towards working with computers was assessed by asking 
agreement scores on 34 assertions about working with computers (on a 5-point scale from totally 
agree to totally disagree). The assertions were adapted from an instrument originally designed by 
Martinot, Kuhlemeyer and Feenstra (1988). The instrument proved sufficiently reliable, with a 
Cronbach’s alpha of 0.84. The questionnaire consists of four subscales: the Pleasure scale (alpha 
0.77), the Fear and difficulty scale (alpha 0.71), the Interest scale (alpha 0.72), and the Usefulness 
and relevance scale (alpha 0.67). During the research period, the children took a test on 
comprehensive reading (Dutch Central Institute of Test Development (CITO) Standardised test) 
to determine their achievement level in reading. 

The dependent variables are the degree and quality (type) of students’ participation in the 
discussion task. Participation was measured both by counting the mean number of contributions 
and by counting the mean number of words contributed per minute over the four lessons in the 
Knowledge Forum. The type of participation was established by using a coding scheme similar to 
an instrument first developed by Veldhuis-Diermanse (2002). We adapted the original scheme 
slightly in order to make it more suitable for our discussion task and for the age of the students in 
our study. The coding scheme distinguishes between cognitive, affective and regulative 
contributions to the discussion.  

In this study, we focus and report only the cognitive contributions, although we do 
acknowledge the importance of the affective and regulative contributions. Cognitive 
contributions include asking questions (questions about facts and questions for an explanation or 
an illustration), formulating answers (with and without elaboration) and agreeing or not agreeing 
(with and without elaboration). Affective contributions concern affective/emotional remarks or 
responses. Regulative contributions are contributions aimed at monitoring progress in the 
discussion, evaluating the group process or instructing fellow students. Finally, a rest category 
included off-topic contributions, chat and social talk. We took a sample of 1,938 from a total of 
5,500 contributions made to Knowledge Forum by 122 students. We coded each contribution, 
and in the end, we counted and calculated the means (percentages) for each general category in 
the coding scheme (like ‘question asking’, ‘providing explanations’). All students were 
represented in the sample with their contributions in one of the lessons, and all lessons were 
equally represented in the sample. A content analysis was carried out, achieving an inter-rater 
agreement of 75%. 

4.4 Procedures 

Prior to the study, a workshop was organised during which the use of the Knowledge Forum 
programme was explained to the five primary-school teachers who participated in the study. First, 
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all teachers joined three 2-hour sessions in which they became familiar with the Knowledge 
Forum application and the theory behind CSCL in hands-on discussion tasks. The conditions for 
CSCL were discussed. Then the lesson plan was introduced by the teacher to the children in their 
classes. The students of each class were divided by the teacher into heterogeneous groups of four 
(according to gender, ability and socio-ethnic background). They tried to make combinations 
with two by two divisions in the groups, placing, as much as possible, two boys with two girls, 
two lower achievers with two higher achievers and finally, two pairs with different socio-ethnic 
backgrounds. Students’ achievement levels were judged on the basis of their scores on national 
comprehensive reading, math and spelling tests. The popularity that the students enjoyed with 
classmates was not taken into account by the teacher in constituting the groups because this is a 
value that can only be attributed by the fellow students. 

The lesson plan consisted of six lessons concerning the topic of ‘nutrition and health’, 
a domain within the integrated subject ‘World orientation and Science’ (see table 1 for an 
overview of the lesson plan).  

Table 1: Overview of the lesson plan 
______________________________________________________________________________ 
Lesson 1  Practice lesson (one question)     Topic: sugar 
Lesson 2  CSCL discussion lesson (two questions)  Topic: energy and nutritious substances 
Lesson 3  Evaluation lesson 
Lesson 4  CSCL discussion lesson (two questions)  Topic: reading labels 
Lesson 5  Evaluation lesson 
Lesson 6  CSCL discussion lesson (two questions)  Topic: hygiene 
______________________________________________________________________________ 

The first lesson was a practice lesson in which students received instructions in the use of the 
programme and were required to discuss a sample question in the Knowledge Forum with their 
group. They were also made familiar with the scaffolds provided in the Knowledge Forum 
programme. These scaffolds were simplified for an improved matching of the task and the level 
at which the students collaborate (e.g. ‘Opinion’ was changed to ‘I think’). After this lesson, the 
students received some feedback on the group process. Three lessons followed in which students 
carried out discussion tasks. Each lesson started with the reading of a chapter on nutrition and 
health (about 1,500words at a time), followed by the introduction of two discussion questions, 
after which the children were given some time to prepare the discussion questions individually. 
The children were told to prepare the answers well as they would have to discuss their answers 
with their group afterwards. Subsequently, each group of four students spent 30 minutes 
discussing the answers to two questions on the chapter in Knowledge Forum. The questions were 
designed for non-fixed answers. The children were instructed to collectively find as many 
alternative (right) answers as possible, and were told that they would be evaluated on their 
individual participation and learning gains as well as their group process. Each group member sat 
at his or her own computer and was told only to communicate through the computer. In total, the 
children discussed answers to seven complex questions during the course of the lessons 
(including one practice lesson). 

After the first and second discussion lessons, the children received feedback regarding the 
way they had executed the first discussion task during an evaluation lesson. They were told how 
many of the possible alternative answers their group had found and received feedback on the 
number of notes contributed that were actually on-subject in order to point out how often they 
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had been off-task. They both received feedback on their group discussion and on the individual 
students’ contribution to the discussion. They also received some feedback on the group process.  
  At least one researcher was always present at the time that the groups were behind their 
computers to assist in case of problems with the use of the programme. As some children were 
out of the classroom during this time and as the regular lessons were to continue, it also seemed 
wise to keep an eye on the groups to make sure they only communicated by means of the 
computer programme. 

4.5 Analysis 
The data were analysed using analyses of variance (ANOVAs) and regression analysis. 

5 Results 

The results section consists of two subsections in which the data are described and analysed in 
relation to the two dependent research variables (I) Degree of participation (measured as number 
of words contributed and number of contributions), and (II) Type of participation in the CSCL 
discussion tasks.  

5.1 Differences in degree of participation 

First, the descriptive statistics concerning student characteristics, questionnaires and tests are 
reported. Second, the relations between the variables involved are explored. Finally, we show the 
results of a regression analysis in which the dependent variable ‘number of words contributed’ 
was regressed on a selected set of predictor variables.  

Table 2 shows the descriptive statistics for the student characteristics, questionnaires and 
tests. Concerning the attitude variables, we only report on ‘Fear and difficulty’ because the other 
computer-attitude scales appeared not to be related to any of the dependant variables.     

Table 2: Descriptive statistics for the student characteristics, questionnaires, tests
_____________________________________________________________________________________________________________________

    M  SD  Min  Max
_____________________________________________________________________________________________________________________ 

Gender      0.53   0.50   0    1 
Socio-cultural background   0.24   0.43   0    1 
IQ (score on Standard Progressive 46.40   5.23  34  57 
       Matrices test (SPM)) 
Popularity     0.89   0.99   0    4 
Computer skills    21.00   4.29   7   25 
Comprehensive reading   54.37  16.02  26  100 
Fear and difficulty    4.05   0.70   1    5 
Amount of words per minute   6.16   2.84   1.89   15.27 
Number of contributions per lesson 15.04   6.66   4.75   38.75
_____________________________________________________________________________________ 
N students = 120 

Table 3 shows the significant correlations between the research variables.  
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Table 3: Correlations between the variables (N students = 120; Pearson Correlation)

_____________________________________________________________________________________________________________________ 

 Socio- 

cultural 

backgr. 

IQ Popularity  Computer 

skills 

Comprehen-

sive reading 

Fear and 
difficulty 

Number 
of 
words

Number 
of  
contrib.

______________________________________________________________________________________________ 
Gender -.09 .05 .05 -.18* .11 -.30** .433** .15 

Socio-
cultural 
backgr. 

 -.12 -.08 .06 -.19* .08 -.157 -.22** 

IQ   .16 -.01 .30** .02 .133 .19* 

Popularity    .06 .15 .02 .242** .14 

Computer 
skills 

    .11 .52** .309** .205* 

Comprehe
nsive 
reading 

     .12 .275** .149 

Fear and 
difficulty 

      .08 .06 

Number 
of words 

       .67** 

______________________________________________________________________________________________ 

** Correlation is significant on the 0.01 level (2-tailed).  
* Correlation is significant on the 0.05 level (2-tailed). 

The following conclusions may be drawn from this. Boys report that they are more skilled in 
working with computers (mean = 22) than girls (mean = 20) (ANOVA, df 1,2 = 1, 116; F = 3.89; 
sign = 0.05). There is also a difference between boys and girls in the fear and difficulty they 
experience in working with computers. Boys experience less ‘Fear and difficulty’ (mean = 4.27) 
than girls (mean = 3.85) (A high score on ‘Fear and difficulty’ is an indication of a student 
experiencing little fear and difficulty) (ANOVA, df 1,2 = 1, 115; F = 11.45; sign = 0.001). The 
ANOVA further shows a significant relation between sociocultural background and 
comprehensive reading. Students with immigrant parents score significantly lower on 
comprehensive reading (mean = 49) than those whose parents were not immigrants (mean = 56) 
(ANOVA, df 1,2 = 1, 116; F = 4.09; sign = 0.045). In addition, significant correlations were 
found between IQ and comprehensive reading: the higher the IQ, the better the score on 
comprehensive reading. This was tested in an Analysis of Variance and found significant 
(ANOVA, df 1,2 = 1, 110; F = 3.74; sign = 0.007). 

Correlations between gender, popularity, computer skills and comprehensive reading 
scores on the one hand and Number of words contributed on the other were found. Sociocultural 
background, IQ and computer skills appeared to be correlated with Number of contributions. 
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Only the correlation between gender and the number of words and the correlation between 
sociocultural background and the number of contributions were shown to be significant in an 
ANOVA. These analyses show an effect of gender on the number of words contributed in the 
CSCL lessons (ANOVA, df 1,2 = 1, 118; F = 27.28; sign = 0.00). Girls contribute an average of 
7.33 words, boys an average of 4.87 words. Another analysis shows a difference in the number of 
contributions of students with immigrant parents (mean = 12.34) and those whose parents are not 
immigrants (mean = 15.83). (ANOVA, df 1,2 = 1, 116; F = 6.09; sign = 0.015). The other 
correlations (IQ—number of contributions, popularity—number of words) do not remain 
significant in an ANOVA. 

We explored several possible regression models. In our regression analysis we used Z-
scores for all variables and a dummy variable for Gender. It appeared that participation measured 
by the Number of words could be explained best by the variables included in our study. We 
therefore present a model with Number of words as a dependent variable here. Fitting all the 
independent variables in a regression model with participation (Amount of words) as the 
dependent variable, we found significant effects for Comprehensive reading and Popularity. In 
addition, an interaction effect for Gender and Computer skills was found. The final regression 
model is presented in Figure 1. The results of the regression analysis are presented in table 4. 

Table 4: Regression of the predictors on the dependent variable ‘number of words  
contributed’

_____________________________________________________________________________________________________________________ 

   Standard error of 
Model  R²    the estimate  R² change F change Sign. F change
_____________________________________________________________________________________________________________________ 

1  0.187  2.60  0.187  25.58  0.000 
2  0.346  2.34  0.159  26.66  0.000 
3  0.369  2.31  0.023    3.99  0.048 
4  0.399  2.27  0.030    5.35  0.023 
5  0.437  2.20  0.038    7.20  0.008
_____________________________________________________________________________________________________________________ 

1. Predictors: (Constant), Gender (dummy); 2 Predictors: (Constant), Gender (dummy), Z-score: 
Computer skills; 3 Predictors: (Constant), Gender (dummy), Z-score: Computer skills, Z-score: 
Comprehensive reading; 4 Predictors: (Constant), Gender (dummy), Z-score: Computer skills, Z-score: 
Comprehensive reading, Z-score: Popularity; 5 Predictors: (Constant), Gender (dummy), Gender 
(dummy), Z-score: Computer skills, Z-score: Comprehensive reading, Z-score: Popularity, Interaction 
variable: Computer skills and Gender 
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The following conclusions may be drawn from table 4. Forty-four percent of the degree of 
difference in participation between students (Number of words contributed) can be explained by 
five factors that are included in the study. Gender and computer skills explain the largest part of 
the variance: 19% and 16% respectively. Apart from these two factors, the predictors 
‘Comprehensive reading’, ‘Popularity’ and the interaction variable ‘Gender*Computer skills’ 
significantly contribute to an explanation of the variance in the dependent variable. Table 5 
shows the coefficients. 

In the full model (Model 5 in table 5), all betas are significant except for computer skills. 
There is consequently no computer-skill effect. However, there is a significant interaction effect 
in relation to Gender*Computer skills. Differences in male students’ computer skills do not lead 
to differences in degree of participation, but for females, computer skills are important. In other 
words, female students depend on their computer skills while male students do not. The 
implication for CSCL might be that training computer skills seems especially beneficial for girls: 
the more computer skills, the greater the degree of participation. 

Table 5: Coefficients of the regression of predictors on the dependent variable ‘number of  
words contributed’

_____________________________________________________________________________________________________________________ 

    Unstandardised coefficients Standardised coefficients
    __________________________________  _____________________________________ 

Model 5      B      Standard error     Beta  t Sign.
_____________________________________________________________________________________________________________________ 

(Constant)   -0.455  0.110         -4.135 0.000 
 Gender (dummy)   0.924  0.151   0.459       6.134 0.000 
 Z-score: Computer skills  0.127  0.119   0.126       1.063 0.290 
 Z-score: Comprehensive   0.164  0.078   0.158       2.096 0.038 
     reading 
 Z-score: Popularity   0.169  0.074   0.168       2.281 0.025 
 Interaction variable: 
     Gender*Computer skill  0.410  0.153   0.313       2.683 0.008
_____________________________________________________________________________________________________________________ 

The main results regarding degree of participation may be summed up as follows. Participation in 
this particular CSCL environment (as measured by number of words contributed) appears to 
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depend on several learner characteristics and pre-knowledge variables: gender, popularity and 
comprehensive reading. Girls contribute more words to the discussions than boys and appear to 
be more dependent on their computer skills in this production. Popular students are more active 
in the discussion in terms of number of words contributed than their less popular classmates. It is 
not clear from this study, however, whether or not popular students receive more comments and 
are therefore called upon to react more, or whether or not they take more initiatives to 
communicate themselves. A high comprehensive reading score also contributes to active 
participation in the discussion task. Since CSCL involves a great deal of on-screen reading, it is 
not surprising that, in order to participate, a student should possess a degree of competence in 
comprehensive reading.  

In the production of (the number of) contributions, students’ sociocultural backgrounds 
play a role. This may be explained by the lower competence in comprehensive reading in this 
group. 

5.2 Types of participation 

An exploratory content analysis of the contributions of 115 students (30 groups divided over the 
3 lessons) was conducted. In total, 1,938 codes could be classified. As already mentioned in the 
methodology section, students’ types of participation were established by means of a coding 
scheme that classified the contributions to the discussion in terms of cognitive contributions 
(asking questions for facts and for an explanation; formulating answers and agreeing, with and 
without elaboration), and affective and regulative contributions to the discussion. In the 
succeeding discussions, we will first characterise the CSCL discussion in general and 
subsequently report in greater detail on the type of participation according to the coding scheme. 
The only student variable that appeared to correlate with type of participation was gender. We 
will finally report on the gender differences found. 

5.3 Overview of students’ discussions 

Many studies show that the average depth of discussions in CMC and CSCL leaves much to be 
desired. The length of the discussion threads is often short and the students do not always build 
on each others’ contributions. The average length of the threads in this study was seven 
contributions. This is not a particularly bad result compared to other research (Guzdial, 1997, 
mean length 2.8; Guzdial & Turns, 2000, mean length 2.8; Hewitt & Tevlops, 1999, mean length 
2.69; Lipponen, Rahikainen, Hakkarainen & Palonen, 2003, mean length 3.8). The length of the 
threads does not say much about the quality of the content, however. Some groups write short 
threads, but the answers given are complete and the quality of the content is good. In such cases, 
there is no need to build too much on the results. When we look more closely at the content of 
some very long discussions, they appear to include a great deal of talk about things other than the 
lesson content.  

Table 6 shows the means, standard deviations, minima and maxima of the coding 
categories. We have added up the scores on similar codes into bigger categories so that general 
patterns of differences in contribution types can be examined. To report all the scores of the 
separate codes would get us into too much detail for the scope of this paper. The rest category 
included about 5% of the contributions. We will first give a more general characterisation of the 
discussion. We will then go on to explore the differences in types of participation.  
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Table 6: Descriptive statistics for type of participation, percentages of coded categories
_____________________________________________________________________________________________________________________ 

    M  SD  Min  Max
_____________________________________________________________________________________________________________________ 

Providing answers/ 
explaining   27.61  11.91  6.25  66.67 
Accepting   29  15.95  0.00  68.42 
Nonaccepting   11.10    9.75  0.00  44.44 
Questions   13.13  12.62  0.00  62.5 
Regulative contributions   6.03    8.13  0.00  38.1 
Affective contributions    7.71    9.19  0.00  50
_____________________________________________________________________________________________________________________ 

N contributions = 1938 (N students = 115) 

In this sample, the majority of the contributions were supportive in nature (Accepting = 29%). 
The students agreed with each other most of the time. Almost half of these supportive comments 
were elaborated with an argument or with a further and more complete answer. The other half 
were contributions of the type ‘I agree’ and ‘I think so too’. More than a quarter of the 
contributions consisted of providing explanations or answers (Providing answers/explaining). 
Half of these answers were not elaborated with arguments or other additions. There was a 
reasonable amount of questioning (13%) even though the majority of these questions fit into the 
category of simple questions, asking for facts or specific answers. A great number of questions 
remain unanswered. If an explanation is given, it is not always adequate. When examining the 
passages in which explanations are provided, we see that giving explanations poses problems for 
many students in that it demands a great degree of skill. About 11% of the contributions may be 
characterised as evoking discussion (Non-accepting); that is, the writer disagrees with the 
previous contribution. In most cases of disagreement (about two-thirds), there is an additional 
explanation or elaboration. We consider elaboration as an indication of knowledge being 
constructed. Therefore, the way that students respond to each other cannot always be labelled as 
knowledge construction. Nevertheless, the finding that many supportive comments and most 
disagreements in the groups were backed up with elaborations or arguments is promising. A 
number of times during the lessons, the students thought they had finished the task when they 
found an agreement to an answer. However, the task was not merely to reach an agreement but to 
arrive at an answer that was both complete and detailed. Because the task was fairly well 
structured, not much time was spent on regulation (6%). About 8% of the contributions were of 
an affective nature. 
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5.4 Gender differences in type of participation 

Do girls and boys write different types of contributions in the CSCL discussion?  

Table 7: Correlation matrix type of participation by Gender (Pearson Correlation)
_____________________________________________________________________________________________________________________ 

             Providing 
             answers/       Non-                     Regulative        Elaborated         Affective 

  Explaining     Accepting    accepting    Questions    contributions    contributions     contributions
_____________________________________________________________________________________________________________________ 

Gender        -0.19*          0.19*         -0.23*           0.19*               0.03                 0.07                  -0.12
_____________________________________________________________________________________________________________________ 

* Correlation is significant at the 0.05 level (two tailed) 

Table 7 shows how the variables in table 6 correlate with gender. All significant correlations, as 
reported in table 7, were also significant in the ANOVA. The following conclusions may be 
drawn from table 7: boys provide more contributions with answers and explanations (mean = 
30% of their contributions) than girls (mean = 25% of their contributions) (ANOVA, df 1,2 = 1, 
115; F = 4.14; sign = 0.044). Girls show more acceptance of contributions made by others (mean 
= 32%) than boys (mean = 26%) (ANOVA, df 1,2 = 1, 115; F = 4.51; sign = 0.036). Boys 
contribute a larger percentage of messages expressing disagreement (mean = 13%) than girls 
(mean = 9%) (ANOVA, df 1,2 = 1, 115; F = 6.25; sign = 0.014), and girls pose more questions to 
others (mean = 15%) than boys (mean = 11%) (ANOVA, df 1,2 = 1, 115; F = 4.23; sign = 0.042). 

It is possible that girls have more covert ways of showing disagreement. We examined the 
frequency of using specific sentence openers that are available in the Knowledge Forum message 
writing windows. It showed that girls use the sentence opener “Yes, but ...” significantly more 
often (mean = 11 times in a lesson) than boys (mean = 7 times in a lesson) (ANOVA, df 1,2 = 
1,92; F = 5.46; sign = 0.022). In this type of contributions, students first agree by saying yes, but 
then include another viewpoint that may be of a disagreeing nature. 

6 Conclusions and discussion 

This study reveals significant differences in students’ degree of participation in a CSCL learning 
environment, both in terms of the number of messages contributed by students and the number of 
words contributed to the discussion. Some students write an average of 5 contributions per 
lesson, others up to 38. Some students contribute an average of 2 words per minute, while others 
contribute up to 15 words per minute. The participation in this CSCL environment appears to be 
dependent on a number of learner characteristics. Girls contribute more words to the discussions 
than boys and are more dependent on their computer skills in this production. Popularity among 
classmates also appears to influence the degree of participation. Students with immigrant parents 
write fewer contributions than those whose parents are not immigrants. Students who are good at 
comprehensive reading contribute more words. This is not surprising because CSCL involves a 
great deal of on-screen reading, and the students had to read in preparation for the discussion. 

Comparing our findings with the literature on participation in CMC and CSCL, we see 
some similarities and some differences. The boys in our study did not contribute more messages 
than the girls, which disconfirms the findings of some CMC (Barrett & Lally, 1999; Carr et al.,
2004) and CSCL studies (Lipponen, 1999; Robertson et al., 2003). In fact, the girls contributed 
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more words to the Knowledge Forum discussion. This is in accordance with Li (2002), who 
examined communication and interaction by boys and girls in a sixth-grade primary class using 
Knowledge Forum. Our findings, however, contrast with those of McConnell (1997), who 
discerned a trend with males entering more words than females in a group of postgraduate 
students working in a computer conference environment. It is uncertain as to whether or not this 
finding can be explained by the age group of the participants, by the characteristics of the 
particular application used or by the content of the lessons. 

Similar to Bernard, Mills & Friend (2000), we found that females experience more fear 
and difficulty in working with computers, although this did not seem to influence their 
participation in working in this particular CSCL environment. We did not study the effect of 
group composition on participation, given that all our groups were heterogeneous in nature. It 
follows that the differences found here should only be generalised to heterogeneous groups. 

We also found that individual popularity affects a student’s participation (see also Cho et
al., 2002; Lipponen et al., 2003). It is not clear from this study, however, whether or not popular 
students are more active in the discussion because they receive more comments and are therefore 
called upon to react more, or whether or not they take more initiatives to communicate 
themselves. It might also be that they are considered popular because of their capabilities. In 
contrast to Rahikainen et al. (2001), we did not find any effects of ability level (IQ) on 
participation. 

Carr et al. (2004) argue that differences between students in participation in computer-
mediated discussions do not necessarily constitute a problem. They interpret the rather limited 
participation of some students in online chats in their study as a ‘peripheral participation’, in 
Wenger’s (1998) sense. Instead of participants being marginalised, they see limited participation 
as a stage on the road to full participation. The question of marginalisation or peripheral 
participation can only be answered by monitoring individual participation patterns so as to 
establish whether or not a student’s way of participating is, in fact, subject to development. 
However, differences in participation levels that can be attributed to a specific social group 
(gender, sociocultural background) cannot be interpreted in this way and should be a reason for 
interventions. 

Collaboration necessitates a mutual engagement of participants in an effort to solve a 
problem together. The quantity of a student’s participation is an indicator of this engagement. 
One can argue that more interactions make more learning possible, so we would like all students 
to participate actively in CSCL work to ensure that they can all profit from it. Teachers should 
therefore monitor how actively students engage in CSCL work and should gain information from 
the low-participating students to find out why they are inactive. They can then decide on the 
proper intervention. From our results, we conclude that interventions could be aimed at training 
specific computer skills relevant for participation in CSCL or at providing support for students 
with less competence in comprehensive reading. 

Although we did not study the relation between student participation and learning gain, 
we assume that learning gain will be more related to quality of participation than to quantity of 
participation. Interactions that induce a socio-cognitive conflict and stimulate resource sharing 
and the verbalising of thoughts may be assumed to have a positive impact on learning. 

Comparing our findings on types of participation with findings from other studies, we 
again observe some similarities and differences. Like Selfe and Meyer (1991), we found that 
boys disagreed with others more often than girls. In contrast to their findings, however, we also 
find differences in the number of agreements, with girls agreeing more often with what was said. 
Like Li (2002), we found that girls’ messages contained significantly more ‘information    
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requesting’ than messages from boys. Girls’ messages also included significantly fewer 
‘explanation-providing’ messages than those sent by boys. 

Robertson et al. (2003) argue that gender differences should not be seen as a problem 
because both male and female styles are necessary in the process of knowledge construction. 
Although we acknowledge that different roles in collaborative learning may contribute to the 
learning process or reflect different stages in the development of student participation, we do not 
believe that students benefit from taking one and the same role in the group for longer periods of 
time. Teachers could encourage their students to take on different roles. They could raise 
awareness with boys that, although conflict and disagreement can be constructive, it could put off 
some participants who prefer a different style of communication. Girls are more likely to agree 
with what is said by others. This creates a friendly atmosphere in the group, which is certainly 
beneficial. The teacher can show, however, that disagreement is not necessarily offensive if it is 
used for the purpose of learning something from each other. Although our study reveals some 
interesting relations between student characteristics and degree and type of student participation 
in CSCL, further research is needed to determine the extent to which these differences in   
participation found are related to learning outcomes. In addition, a greater insight is required into 
how specific types of participation that contribute to learning can be stimulated in all students. 
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Chapter 3 
Feedback and reflection to promote student participation in computer supported 

collaborative learning: A multiple case study 

1. Abstract  

This chapter describes a multiple case study in Computer Supported Collaborative Learning 
(CSCL). Feedback and reflection were components in a programme in which 5th grade students 
worked with CSCL in small groups. The feedback and reflection was focused on improving the 
interaction processes of the students, especially on supporting elaborative contributions in the 
groups. The interaction processes in two groups were closely followed and analysed, and 
portrayed through examples. The main research question was: How do interaction processes 
between students develop within a learning environment in which feedback by the researcher/ 
teacher on elaboration is provided and student reflection on elaboration is encouraged? We 
expected that feedback and reflection about the quality of the participation, elaboration in 
particular, would in the initial stages result in better quality participation and more elaborated 
contributions of the students later on in the process. Looking at the patterns in the interactions 
over the subsequent lessons, we may conclude that our hypothesis was confirmed. However, the 
results show significant differences in the quality of participation between individual students and 
between the two case groups which appear to be related to students’ characteristics and group 
composition, i.e. ability and sociocultural background. The implications for teaching are 
discussed.    

2. Introduction 

Computer Supported Collaborative Learning (CSCL) is aimed at facilitating knowledge sharing 
and at enhancing the interaction of students engaged in group work. Research shows that CSCL 
is an activating and motivating arrangement for learning, but an often-heard complaint is that the 
interactions of students working in CSCL remain shallow (e.g., Fischer & Ostwald, 2002; Stahl, 
1999).  

In most CSCL designs the teacher plays a central role when it comes to shaping the 
educational context. The teacher clarifies the learning goals, formulates the task (or helps to 
formulate it), and suggests what resources can be used to complete the task. The teacher also 
provides some form of feedback on the process or the completion of the task. Although a great 
deal of research has focused on the interaction between students, little is known about the effects 
of teachers’ feedback concerning the quality of the interaction in cooperative learning 
environments (Ross & Rolheiser, 2003). 

Collaboration in itself is neither effective nor ineffective. It works under certain 
conditions (Terwel, 2003). Theoretical and empirical evidence concerning some of these 
conditions has led us to design and investigate a learning environment from a sociocultural 
perspective which will be described later in this chapter.  

                                         
 Prinsen, F.R., Terwel, J., Volman, M.L.L., & Fakkert, M. (in press).  Feedback and reflection to promote student 

participation in computer supported collaborative learning: A multiple case study. In A. Ashman, R. Gillies & J. 
Terwel (Eds.). The teacher’s role in implementing cooperative learning in the classroom (pp.133-163). Springer 
ISBN: 978-0-387-70891-1 
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The main research question was: How do interaction processes between students develop 
within a learning environment in which feedback by the researcher/ teacher is provided and 
student reflection is fostered? In answering this question we will look, in particular, at the 
development of the participation of the group and the individuals in the group with respect to  

1. their use of the participation-supporting features of the cscl programme (programme 
affordances); 

2. their active participation (amount of contributions and number of words per message); 
and

3. their provision of elaborative contributions.  

We will relate these participation measures to student characteristics, the provided feedback, the 
students’ reflections on this feedback and the intentions they express for improving their 
participation for the upcoming lesson. 
 This chapter is structured as follows. First, the theoretical background will be described, 
resulting in the presentation of the basic model guiding the study. Secondly, an outline of the 
educational programme will be presented and the implementation of the programme will be 
described. Thirdly, a section will be devoted to the research design and methods, reporting on the 
instruments used. In the results section of the chapter the feedback and interaction processes in 
the student groups will be described and analysed. The chapter closes with conclusions, 
discussions, and some suggestions for further research.    

3. Theoretical background 

CSCL is based on a combination of theoretical notions and strategies developed in the field of 
cooperative learning and the use of the computer as a medium for supporting communication. 
Although CSCL may be regarded as a new approach, it is important to recognise the theoretical 
roots of CSCL and to learn from the vast body of knowledge from theories and research in the 
field of cooperative learning, in particular concerning the teacher’s role in enhancing active 
participation of all students (Ross & Rolheiser, 2003).  
 Most cooperative learning theories emphasise the importance of active participation, 
interdependence, verbalising thoughts, resource sharing, giving and receiving high-level 
elaborations, and inducing socio-cognitive conflicts as the primary mechanisms for learning and 
development. In stimulating these processes the role of the teacher in cooperative learning is 
pivotal. Providing feedback to the students is one of the essentials of cooperative learning and of 
CSCL. What do we know from the field of cooperative learning about the role of the teacher and 
more specific about monitoring, feedback, reflection and assessment? In the following we will 
address four, partly overlapping, theoretical perspectives.  

First, we mention the motivational theory of Slavin. In this theory two strategies are 
central: individual accountability and group reward (Slavin, 1995). If both individual students 
and subgroups are assessed and rewarded, participation and resource sharing within cooperative 
groups will be fostered and consequently learning will occur. Slavin’s motivational theory leans 
heavily on theories of management and direct instruction in which the reward structure plays a 
central role.  

Second, the interdependence theory of Johnson and Johnson (1994) also contains valuable 
information about the role of the teacher. Effective cooperative learning arrangements should 
make students interdependent through, for example, the provision of assignments and problems 
that can only be solved when students work together. To reach a good result the students have to 



53

be aware that they are dependent on each other. Group evaluation on common group goals can 
aid the development of interdependence.  

The teacher’s role in stimulating reflection is another aspect in this theory that warrants 
attention. Reflection functions to review how well group members are functioning and how to 
improve the work processes. Only a small number of research studies have been undertaken to 
examine the importance of the regulation of group processes during group work (e.g., Johnson, 
Johnson, Stanne, & Garibaldi, 1990; Yager, Johnson, Johnson, & Snider, 1996) and most were 
conducted in face-to-face contexts. We found two studies only, one by Ulicsak (2004) and one by 
Dewiyanti (2005), into the issue of regulation within a CSCL environment. There are, however, 
various researchers who have stressed the importance of reflection in learning processes (e.g., 
Bull, Dimitrova & Brna, 2002; Dillenbourg & Self, 1995). Reflection can be described as 
members’ actions that are helpful or unhelpful in making decisions about what actions must be 
taken to reach the group’s goals. These goals may be made explicit or remain implicit in the 
categories of evaluation. 
 Third, Cohen’s sociological expectation states theory may be mentioned as one theory in 
which the role of the teacher in enhancing participation of all students is highlighted (Cohen, 
Brody, & Sapon-Shevin, 2004; Cohen & Lotan, 1995). This theory explains why some students 
will dominate group activities and why others are ignored even if their contribution is of value to 
the group. Central in this theory is the notion of status within the group. Status characteristics can 
be related to ability, gender, or ethnicity. High-status students will dominate the discussions and 
teachers can make a difference to group performance by assigning status to students who tend to 
be ignored and by designing assignments that require multiple abilities. Both strategies can be 
applied to stimulate participation of all students. 

Both Cohen’s and Slavin’s theories address the important role of the teacher respectively 
by using a reward structure and by providing feedback on the social processes within the 
cooperative group. While both theories reveal important social aspects of fostering participation 
and learning in cooperative groups, they hardly address the question of how the teacher can 
monitor group discussions strategically aimed at collaborative knowledge building and individual 
learning.  

We now turn to a fourth category of perspectives which may be captured under the term 
cognitive elaboration. In this category, special attention is given to the role of the teacher in 
monitoring and scaffolding the cognitive aspects of learning in groups. To put it more 
specifically, how can the teacher support the construction of concepts and strategies in small 
group discussions? Within this category of theories, the work of Webb may be mentioned (e.g., 
Webb & Farivar, 1999), which stresses the importance of high level elaborations, such as giving 
and receiving explanations. In addition, Webb investigated how teachers can influence these 
collaborative processes in small groups.  

The work of Brown and Palincsar must also be mentioned as an important perspective on 
guided cooperative learning and individual knowledge acquisition. The main concepts in their 
theory are elaboration in cooperative groups and the guiding role of the teacher. Their theory was 
applied to their model of reciprocal teaching (Brown & Palincsar, 1989). Under the heading of 
the role of conflict (p. 403), Brown and Palincsar gave attention to elaboration as one of the key 
processes in achieving deeper understanding. 

Conflict is another factor that can be seen as a catalyst of change, with explanation, 
elaboration, justification, warrants, and backing being ingredients in the process. The facilitating 
effect of cooperative learning depends on a number of key factors: the initial competence of the 
student, the social status and serious opposition which raises questions about her own view. 
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However, Brown and Palincsar (1989) also mentioned that “Although conflict may be an 
essential trigger, it has been argued that change is more readily the result of processes of co-
elaboration and co-construction”( p. 407).  

Crook (1994) took a similar view and saw peer collaboration as having three cognitive 
benefits: articulation, conflict, and co-construction. Through peer collaboration students are 
challenged to make their ideas explicit and need to clearly articulate them. When students 
disagree in their interpretations, conflicts may arise and the students must mutually justify and 
defend their positions, reflecting on their own (mis)conceptions. Crook’s concept of co-
construction is based upon Vygotsky’s (1978) belief that learning is the sharing of meaning in a 
social context. Students build upon each others’ ideas and, thus, they co-construct (local) 
knowledge and a shared understanding collaboratively.  

The first three perspectives described above address the social participation within 
cooperative groups, while the fourth category of perspectives focuses on the cognitive 
(elaboration) aspects of collaboration in small groups. The fifth perspective integrates social and 
cognitive aspects into a sociocultural theory.  

Sociocultural theorists have argued that knowledge construction can be stimulated by 
offering opportunities to students in a relevant cultural practice. In our sociocultural perspective 
the notion of guided co-construction has a central place (Van Dijk, Van Oers, & Terwel, 2003). 
From this perspective, collaborative, reflective learning under teacher guidance is a basic pattern 
for the organisation of learning processes. The joint activity can be conceived of as a kind of 
guided co-construction or guided reinvention in which each participant can profit from cultural 
resources offered by the others and by materials used in the activity. These resources enable each 
participant to accomplish more than they could do on their own. In this way, participating in such 
endeavor can be seen as jointly constructing a zone of proximal development (Van Dijk, Van 
Oers, Terwel, & Van den Eeden, 2003). In this study co-construction is guided by a teacher 
providing feedback on the way that students elaborate their contributions.  

The sociocultural perspective is the theoretical background for the main concepts in our 
study: student characteristics, teacher feedback, student reflection, and participation. These 
concepts and their mutual relationships may be brought together in a model. Figure 1, represents 
the conceptual model guiding the present study. In this model Participation is taken as the 
dependent variable. 

Figure 1: Explanatory model for students’  development 
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Figure 1 can be read as follows. Student participation is directly related to students’ own 
resources such as ability level, sociocultural background and prior knowledge (see the horizontal 
arrow). However, participation is mediated by (a) teacher’s feedback and (b) individual and 
group reflections on performance. Teacher feedback is given on an individual and group level so 
that it will be related to the development of the groups’ and the individual students’ participation.  

4. Outline and implementation of the programme 

4.1 Outline 

Building on this theoretical and empirical evidence for the conditions under which collaboration 
works, we designed a specific learning environment, which will now be outlined. 

We designed an educational programme about nutrition and health to be implemented in a 
CSCL environment: the client version of Web Knowledge Forum. WKF was developed by 
Scardamalia and Bereiter of the Ontario Institute for Studies in Education at the University of 
Toronto. The WKF software provides several facilities to enhance collaboration between the 
users. Among them, the build-on facility (reacting to a previous note or question by building on 
it) and the scaffolds (to be used as sentence openers to help students formulate their initial 
contributions and reactions to each other) are the ones used in this implementation. They help to 
engage learners in collaboration on one hand and to facilitate knowledge construction on the 
other (see figure 2 for an example of how the discussion is displayed on the screen).  

Figure 2: Display of student’s contributions 

While Knowledge Forum facilitated the programme by the embedded facilities, the specific 
curricular content, the guidance and the face-to-face interactions were also essential elements as 
viewed from our theoretical perspective. 
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The curricular content about nutrition and health was situated in a known cultural practice: cooks 
collaborating in a kitchen to make decisions about what food to buy, what dishes to prepare, and 
how to prepare the food in a healthy manner, all within the context of a restaurant. The title of the 
programme was “The smart chef.” 

The researchers conducted all lessons. In doing so they combined the researcher’s role 
with that of developer and teacher. Students in each participating class were divided into 
heterogeneous groups of four, according to gender, ability, and socio-ethnic background.  

The programme for the students consisted of an introduction lesson, three lessons with 
discussion questions and two intermediate feedback and reflection lessons. In designing the 
programme we made a combination of face-to-face and computer-supported interaction. The 
reason for this, in line with the basic concept of guided co-construction, is the importance of 
including reflection and feedback under the guidance of the teacher that will result in a deeper 
understanding of the concepts, structures and strategies at stake. 

4.2 Implementation 

The introduction lesson
After the teacher introduced the curriculum content and general aim of the lessons to come, the 
students were given time to practice with the Knowledge Forum programme. After this practical 
introduction, the students received a hand-out with the golden rules (see table 1 below). The 
students received some time to read these rules, whereupon the teacher explained that the way 
students react to each other’s contributions in the Knowledge Forum is very important.  

Table 1: The Golden Rules
_____________________________________________________________________________________________________________________ 

1 When you agree with someone, write down clearly what you agree on precisely 
2 Provide clear answers (State why you think this or give a clarifying example) 
3 Ask each other (clear) questions 
4 Be sure to ask for clarification if you don’t understand what is said 
5 When asked, provide an explanation and be sure it is helpful to the other 
6 It is all right to disagree as long as you explain why you disagree
_____________________________________________________________________________________________________________________ 

The golden rules were made to help the students find the answers to the discussion questions 
together and in a constructive way. It was very important for the students to be clear on what they 
were to say to each other (Rule 1 and 2). They were to use as many words as they needed to be 
precise. Short messages can easily be misunderstood. The students had to make clear what part of 
the previous message they were reacting to, for instance by repeating the part of the sentence they 
did not understand (Rule 3). Instead of saying, “I don’t understand”, the student should say: “I 
don’t understand what you mean by saturated fat.” The teacher told the students that it is 
important to ask each other questions. The teacher stressed the fact that there is no such thing as a 
stupid question and that it is very smart to ask questions. In fact, the question is already half the 
answer (Rule 4). The students in the groups were obliged to answer each others questions (Rule 
5). They would be evaluated on the help they gave each other. In CSCL environments it is 
important that students react to each other in agreeable ways, but the teacher should point out to 
the students that it is also important to disagree with each other sometimes (Rule 6). This is not to 
be disagreeable, because in providing an explanation or an argument why they disagree, the 
students can help clear up misunderstandings or even remove incorrect understandings. This is 
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part of learning together. To illustrate the rules the students completed some easy assignments 
with examples of students reacting to each other.   
 The teacher explained the function of the sentence openers in the Knowledge Forum 
programme. The ways of reacting to each other in a constructive (and elaborated) manner were 
scaffolded by the following sentence openers: “I think … ”; “My question is … ”; “That’s right, 
because … ”; “Yes, but … ”; “No, because … ”; “Remark: ... ”; “Explanation: ... ” “What do you 
think?” and “An example: ... ”. 

The sentence openers mirror the golden rules in students’ support for each other by 
providing constructive and elaborated reactions to each other. For instance, the sentence opener 
“No, because …” will remind students that disagreeing is okay as long as you explain why you 
disagree with somebody else’s contribution. In the introduction lesson the teacher also pointed 
out other procedural tasks that support interactions, such as adding titles to the contributions that 
cover the domain specific content of the contribution.  

The computer supported lesson
In the first lesson the students read a chapter of The Smart Chef. This textbook covered some 
important ideas about nutrition and health. The students tried to imagine that they were the cooks 
in a particular restaurant. They had to make decisions about the purchase of ingredients, learn to 
read the labels, decide where to store the food, to compose healthy menus, and to then prepare it 
in a hygienic manner.  

After the students had read a chapter (about six pages), the teacher handed out the 
discussion questions on paper and the students were given time to prepare the answers on their 
own. Below, an example discussion question is shown (the other discussion questions can be 
found in Attachment 3 on page 149). 

Example discussion question: 
You have read Chapter one of the textbook ‘The Smart Chef’. Now you can find the 

possible answers to the question below. Fill out your answers on this sheet. Make clear sentences 
and write down everything carefully. Make sure you don’t forget anything. 

After you have found as many possible answers, you go and sit down behind your 
computer and tell the people in your group what you’ve found. Perhaps they found different 
answers to yours. Might they be right too? 

Question: Mind the sugar 
Derreck is a new chef in our restaurant. He proposes to put a new recipe on the menu. 

“Let’s make a chocolate pudding!” he says “and then we will add a sugar coating and put a 
cookie on the top!” Another chef, Mary, says: “Yes, Derreck, that sounds great but it is very 
unhealthy. There is far too much sugar in it and all sugar is bad for you. Sugar is never good for 
you.” Is Mary right? 

The teacher told the students in advance that it is important to first prepare the answers to these 
questions individually, because it will make the following discussion a lot easier when they come 
prepared. When the students sat at their own computers to start the group discussion in the 
Knowledge Forum, the teacher stressed the point that the students first had to write down their 
own answers, before reading and reacting to the ideas of the other students in their group. This 
way a diversity of ideas would be presented as a starting point for discussion. An average group 
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discussion behind the computer lasted 30 minutes. The students had to discuss two discussion 
questions in one session.  

The feedback and reflection lesson 
In the feedback and evaluation lesson the teacher started by reading out loud the group evaluation 
forms in front of all the participating groups (see table 2). This enabled the teacher to stress the 
importance of the students performing as groups and introduced a between-groups competition 
element. It was expected this would support the group members in becoming a real group that 
would actively collaborate in order to discuss in a constructive and rich manner. 

Table 2: Group evaluation form
_____________________________________________________________________________________________________________________ 

1 How was the display of the discussion organised on the screen? 
2 How did the group members make use of the sentence openers? 
3 Did the contributions concern the content of the assignment? 
4 Did the participants give their own answers before reading and reacting to the others? 
5 Were there clear titles to the messages?
_____________________________________________________________________________________________________________________ 

After this teacher-led part of the evaluation, the students joined their group members and each 
group received a print-out from their own previous week’s discussion and a group evaluation 
form (See table 2). On the discussion printout, the teacher had marked her comments next to the 
printed contributions. These comments were directed towards the extent to which the 
contributions were elaborated. Understanding how to improve an interaction process and then 
applying it is cognitively demanding; providing the feedback comments next to the students’ own 
worked examples might help reduce the cognitive load by demonstrating the principles of 
elaboration in a concrete and personally relevant way. 

When the students had finished reading both the group evaluation form and the discussion 
printout, the teacher handed out the group assignment. In this assignment the students were asked 
as a group to think about the things they would like to do differently next time. The answers 
given formed the group’s intentions for the following lesson.

5. Research design  

Two cases taken from a more extensive case study (presented in Fakkert, 2006) will be presented. 
The research design was a multiple case study including two collaborative groups from a larger 
sample.  

The educational programme was implemented in grade 5 (students 7 years of age) of four
elementary schools. To investigate what the students had learned from the group feedback and 
the individual feedback, two cooperative groups of four students were selected. We chose two 
groups of students from different primary schools and of different composition (e.g. ability level). 
Furthermore the two groups showed interesting differences in the development of their 
participation. In both groups we selected two students from a total of four to describe the 
individual level in greater depth.  
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5.1 Instruments and procedures 

In this study a combination of quantitative and qualitative measures was used. The interaction 
processes, in particular concerning teacher feedback, student participation and student reflection, 
were described and analysed by video footages, observations, interviews along with descriptions 
of student contributions and teacher’s guidance. In Figure 1 the main concepts were presented. 
Below the concept-related variables and instruments will be described in the sequence of the 
model in Figure 1. 

5.2 Student characteristics and prerequisites 

Five measures were used to describe the following student characteristics:  
(a) gender, (b) socioeconomic (SES) background, (c) IQ percentile scores, (d) comprehensive 
reading, and (e) computer skills. These measures were included because they can be regarded as 
characteristics and prerequisites that seem to be related with the participation of the students 
(Prinsen, Volman, & Terwel, 2006). 

Socioeconomic background was determined by using the scores from a National SES 
scoring system (Eniac School information System version 3.40, Rovict, 2006).  

The Standard Progressive Matrices test (Raven, 1976) was administered to determine 
general ability (using IQ percentile scores). Scores on a national standardised comprehensive 
reading test (CITO, 1998) were collected to determine student’s achievement level in reading. 

Before the lessons started, a questionnaire was administered to determine relevant skills and 
attitudes. The Computer Skills Scale (CSS) was administered. General computer skills were 
determined by providing the children with a list on which they could indicate the computer skills 
they thought they possessed (25 items). A list of general computer skills was taken from a Dutch 
monitor instrument (Gennip, Braam & Poulisse, 2002). All instruments proved sufficiently 
reliable with Cronbach’s alpha’s of .87 and higher.  

5.3 Teacher feedback 

Teacher feedback to the group was collected from what the researcher/ teacher had written on the 
group-feedback sheet. This feedback was directed towards the correct use of the participation-
supporting features in the computer programme (We call these supportive features “participation-
supporting” because their use is aimed at improving participation. For instance, a clear 
organisation of display on the screen makes it easier to follow the thread of the discussion; the 
use of the sentence openers scaffolds the provision of elaborations; students providing their own 
answers before reacting to the others, stimulates idea diversity and the provision of clear titles 
enables fellow students to see at a glance the content of a particular contribution). The group 
feedback also included an overall assessment of the group being on- or off-topic. 

Teacher feedback to the individual students was measured by counting the positive and 
critical comments written by the researcher/ teacher next to the contributions which the students 
had made to the previous week’s lesson. To generate a percentage, the number of comments was 
divided by the total number of contributions in that particular lesson.  
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5.4 Student reflection 

To determine how the students, as a group and individually, had reflected on their participation 
and the feedback they had received, a number of measures were used.   

First, we videotaped the groups in order to capture the reactions to the feedback the students 
had received both verbally and on paper and to capture how they cooperatively formulated the 
group’s intentions for the following lesson.  

Second, we collected and analysed the written responses of the students to the feedback 
(one week after the first lesson and one week after the second lesson). The group collectively 
distilled points of improvement or maintenance out of the feedback (intentions for the next 
lesson) and the group members wrote these down on the assignment form. The extent to which 
the students wrote down their intentions on the assignment sheet provided an indication of how 
actively involved the group members were in completing this assignment.  

Third, a semi-structured interview was held with the chosen individuals per group in 
which we asked them what they thought of the feedback and the reflection on it. Did they find it 
useful and relevant? We also asked them what they would like to do differently the next time you 
work with Knowledge Forum. Because the implementation of this programme was an innovation 
in the participating classrooms we wanted to know how the students had experienced the lessons. 
Johnston (1997) has pointed out that there is very little research informing us on how students 
view educational change, because no one ever asks them. That is why we included some 
interview questions in our research asking the students what they thought of the programme. 
Because the project included two group reflections, the chosen students were interviewed twice. 

5.5 Student participation 

Student participation was measured in several ways in each lesson/discussion. The first method 
involved an evaluation of the way in which the students made use of the participation-supporting 
features. The evaluation of their correct use of these features was recorded on the group-feedback 
sheets that were read to, and handed out to, the students as feedback later on.  

The students were also supposed to participate actively. Active participation was 
measured in two ways. First, we counted the number of messages that every student had 
contributed. We also included another measure of participation, namely the number of words per 
message. In this research it is assumed that this measure provides an objective measure of 
determining how elaborated the content of the messages was.  

Finally, to determine if student contributions were sufficiently elaborated, we counted the 
percentage of positive and critical feedback comments on elaboration that the researcher/ teacher 
has written down next to the students’ contributions. This count gave us an indication of the 
quality of student participation. 

5.6 Analysis 

The development in the student participation was analysed in several ways. One way was to 
examine whether the evaluations made by the researcher/ teacher of how the students made use of 
the participation-supporting features of the programme changes over the lessons.  

We also considered the improvement in the quality of the messages by looking at the 
increase in positive feedback comments by the researcher/ teacher. These feedback comments 
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were used to evaluate whether the contributions were sufficiently elaborate. The decrease in 
critical feedback comments was another indicator of quality improvement. 

Futhermore, we described how the students adopted the points of improvement indicated in 
the teacher’s feedback and in their own reflections and if and how these were reflected in 
subsequent actual improvements in their participation. In explaining the changes we took all of 
the feedback into account since the group members had read both the feedback intended for the 
whole group and their individual feedback. Furthermore, the students shared their individual 
feedback with the other group members.  

In the analysis we also include an evaluation of the performance in lesson three. With 
these data, the developments between lessons two and three are included. However, the 
evaluations of lesson three were not fed back to the students. Moreover, there was no group 
reflection and there were no interviews after this third lesson. 

Finally, we will try to relate the student characteristics of the individual cases to the 
(development in the) different participation measures and we will make a comparison between 
the two groups in their developments. 

6. Results 

The results will be presented as follows. The results section is subdivided into three parts: 6.1 for 
group A, 6.2 for Group B and 6.3 for comparison. 

6.1. Description and analysis of group A 

Group A, consisted of two boys and two girls: Tessa, Tufan, Tobias, and Manaar. To obtain a 
more in-depth description and analysis of the interaction and responses of the students, Tessa and 
Tufan were taken as examples. Table 3 contains the initial student characteristics of the students 
in this group.  

Table 3: Student characteristics for group A
_____________________________________________________________________________________________________________________ 

Learner    Socio-economic     Reading comprehension Computer 
characteristics     Gender background    IQ percentile   percentile            skills
_____________________________________________________________________________________________________________________ 

Tessa      Girl  1.25 (lower    50th      25% below the national 33/33 
    socio-economic)              average 
Tufan      Boy  1.9 (foreign    50th      25% below the national 33/33 
    background)                   average 
Tobias      Boy  1.0 (average)    95th      25% highest scores  29/33 

Manaar      Girl  1.0 (average)    50th     25% below the national 30/33 
         average
_____________________________________________________________________________________________________________________ 

Table 3 shows some differences in student characteristics. Tessa and Tufan differed in their social 
backgrounds but show the same levels when it comes to their IQ percentile, their reading level 
and their computer skills. Manaar and Tobias both come from a family with average social 
background. Manaar’s IQ percentile as well as her reading level also matched those of Tessa and 
Tufan. Only Tobias scored relatively high on general IQ and reading comprehension. 
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Feedback and reflection on lesson 1: Group A 
The group was criticised for the way the participation-supporting features were used in the first 
lesson. The discussion layout on the screen was messy, the sentence openers were often not used, 
they strayed from the subject, and the titles were unclear. The group received this critical 
feedback when the teacher read the evaluation out loud to the class, mentioning the group 
members’ names. The one thing the students in the group had done correctly was to provide their 
own answers to the question before reading and reacting to the answers of the others. 

When the group received the reflection task, requiring them to think about the things they 
could do differently the next time, they seemed to be conscious of the fact that they had made 
incorrect use of the participation-supporting features. On their assignment sheet they 
collaboratively wrote down that they could improve the group discussion by sticking with the 
subject and by tidying up the layout of the discussion on the screen.  

On the video recording we see the two girls starting to read the comments written next to 
the printed-out discussion. The boys started to reread the group evaluation. Later on they 
switched. Tessa read the reflection task to the group and wrote down the comments that the group 
members made. All the members contributed at least one point to improve on, for instance to 
remain civil. Tessa contributed some of her own points. She wrote down that they had to use the 
sentence openers more often and that they had to stay serious and make normal titles. Tessa also 
wrote down on the sheet that they had to provide explanations. 

Feedback and reflection: Tessa and Tufan 
Tessa received positive comments from the teacher on the elaborations in her messages. Even 
though she contributed the fewest number of messages to the discussion, Tessa contributed 
positively to the group discussion. Tessa not only expressed her agreement with others but also 
explained why. Another positive aspect which was noted was that she answered all the questions 
directed to her. She did not react to any contributions that were not serious. Tessa also received 
the fewest critical comments from the teacher on her use of elaborations (one comment on the 
fact that she did not explain to her group mate on what point she disagreed with him). 

The following excerpt shows a positive interaction in the group, demonstrating Tessa’s 
ability to integrate two answers and her correct use of the sentence opener ”Yes, but …”. This 
was one of the few examples in the discussion where they all used the sentence openers. The 
titles were unclear and not very serious. The feedback that was given is written next to the 
contributions. 

Excerpt 1: An exemplary interaction with positive teacher comments: 

Title: From?
By: Tobias 
Yes, but… don’t you grow fat when you eat fat   Good explanation, Tobias
and you don’t turn it over into energy? 

Title: Not from???
By: Tufan 
I think: you will become fat especially when you  Right, Tufan 
eat too much of it 
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Title: blablablabla
By: Tessa 
Yes, but…also when you eat too much fat and you  Well done, putting the two contributions 
don’t do sports or other exercise.    together, Tessa

The example above shows the only positive comment that Tufan received. Twenty percent of his 
contributions received a critical comment, asking him to elaborate on his thoughts. Even though 
he was the most active participant in his group with 28 contributions, he did not seem to have 
taken the task too seriously. The following excerpt shows how he did not provide an explanation 
when asked for one by Manaar. 

 Excerpt 2: Failure to provide an explanation 

Title: answer to the second question
By: Tufan 
I would choose this dessert because it tastes better.  Which desert, Tufan?

Title: for the answer to question 2?
By: Manaar 
…yes but why!!!???      Good thing you are asking for an  

explanation, Manaar. Try to ask nicely. 
Title: also for question 2
By: Tufan 
I think: just because      Tufan, you have to give and explanation if  

somebody asks you to explain. 

When we asked Tessa what her personal intentions were for the next lesson she commented that 
she would try to get the others to contribute in a more serious manner. Even though she and the 
group received some critical comments on the (in)correct use of the supporting features of the 
computer programme and on the provision of elaborations, she did not mention the fact. When 
asked about the comments she received regarding her elaborations, she said she only remembered 
about three comments, and that they were all positive. This means that she forgot about the 
critical comment asking her to explain on what point exactly she disagreed with one of her group 
mates. 

When we asked Tufan what he thought of the feedback he had received he said: “I think I 
was talking about other things most of the time … more so than the other group members”. He 
compared his performance to the performance of the other group members. By reading the 
feedback for the group members, he said that he had learned that it was necessary to “stick to the 
subject.” He intended to be more serious. 

Feedback and reflection on lesson 2: Group A 
The overall picture of how the group collaborated in the second lesson is not completely positive. 
Even though they had written down all the points on which they needed to improve in their 
reflection after lesson 1, in this particular lesson they did not really improve. The students still 
did not make correct use of the participation-supporting features of the programme. The group 
seemed to use the sentence openers a bit more often, but now they did not use the correct ones 
(i.e., the ones to fit with their contribution type). There were fewer distractions from the 
discussion subject. They still did not always find the possible answers to the questions. The group 
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was encouraged, on the feedback sheet of the second lesson, to try and find more answers next 
time. The students were also encouraged to provide more explanations to each other, in particular 
Manaar, who did worse in this respect than she did in the first lesson. 

The group did show improvement on the participation measures. On average, the group 
members contributed less messages in comparison with lesson 1 (i.e., lesson 1: 23, lesson 2: 15), 
but the mean number of words per message was higher: 12 words per message in comparison 
with nine words before. This might mean that the group sent more content-rich messages. 
Looking at the number of positive and critical comments made about their elaborations, we see 
an improvement for the group as a whole. This is encouraging and might also be due to the fact 
that they tried to stick to the subject this time. 

When the group received the reflection task, asking them to think about the things they 
could do differently in lesson three, they did not copy all the critical comments they had received 
from the teacher as they had done in their reflection assignment after the first lesson. Keeping the 
discussion layout clear and making more correct titles did not seem to concern them. They did 
write down their intention to stick to the subject of the lesson and that they would always use the 
sentence openers. They also repeated their concern with providing explanations.  

Feedback and reflection: Tessa and Tufan 
In line with the group’s participation in this lesson, Tessa also sent fewer messages, but on 
average used more words per contribution (i.e., 13). She received a greater percentage of positive 
comments on her elaborative behaviour than she did in lesson 1, but she also backslid on one 
point. She did not provide explanations to others when she agreed or disagreed with them, while 
this was marked as one of her strong points in lesson 1.  

Tessa adhered to her intentions for this lesson by providing five comments regulating the 
group. She told her group mates in these messages that they should stick to the subject more 
often. She also maintained her positive behaviour of reacting only to messages with serious 
content and providing an answer for every question directed at her. She did not improve on her 
use of the procedural aspects, such as making correct titles and using the sentence openers.  
Tufan shows a clear improvement in his participation for this lesson. He made fewer 
contributions (i.e., 17), but his behaviour improved and he received more positive feedback on 
his elaborative behaviour. The following excerpt is an example of a clear elaboration Tufan had 
made. We can also see here that Tufan used the “I think …” sentence opener, while he could 
more correctly have used “Yes, but …”. 

 Excerpt 3: Tufan making progress in elaborating his answers 

Title: Was not read well
By: Tobias 
Remark: after a week the food had gone bad 

Title: For…
By: Tufan 
I think: yes but she was talking to her friend   Very good, Tufan. Could you add why  
for an hour and she was too late, she should   she should have put it in the freezer
have put it in the freezer before.    sooner?
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Tufan still showed some diversion from the content of the discussion, even though he intended to 
change this behaviour. He did start using more diverse sentence openers. 

In her reflection, Tessa noticed that there was more use of the sentence openers in the 
second lesson and that more correct answers were given. Still she intended to make sure that the 
group kept to the subject and kept using the sentence openers. In the classroom feedback the 
teacher spent some time to explain the relevance of the different sentence openers and their use in 
providing the correct type of reactions. Again Tessa did not remember any of the specific 
feedback comments made next to her contributions. In the interview Tufan, again, showed his 
intention to stick to the subject next time.  

Evaluation of lesson 3: group A 
In the final lesson the group showed improvement on almost all of the feedback categories, even 
though they had not shown concern for all of the categories in their group reflection assignment. 
The group as a whole improved on keeping the discussion display as clear as possible and they all 
improved on their provision of titles with each contribution. Furthermore they were sticking to 
the subject this time. The interactions were positive, showing questioning and rebutting of 
answers by using “Yes, but …” sentences. It has to be noted that a lot of time was spent on 
contributing regulative messages which were superfluous.  

Evaluation of lesson 3: Tessa and Tufan
Tessa contributed five regulative messages (out of her total of 14 sent messages) telling her group 
members to use the sentence openers, as she had intended to do. In this lesson, her messages 
contained more words (i.e., 15) than the averages of her group mates. She further showed 
improvement in the use of sentence openers and titles. She still forgot to add an explanation when 
she agreed or disagreed with someone. We found some additional information in the 
questionnaire the students had filled out before the lessons that might explain the omission. In 
this questionnaire Tessa reported that she did not like explaining things too much. Tessa 
insistently reacted only to messages with serious content. This might be a reason for the small 
number of contributions in the first lesson in comparison to that of her group members. Here we 
see a sign of negative interdependence: how individual progress can be negatively affected by 
other members of the group. When the discussions on the lessons became more serious, the 
participation of the group members also appeared more equitable. 

Tufan showed a very positive attitude to the group members this time. He contributed 
some regulative comments about sticking to the subject. He also asked some clarification 
questions (“My question is: why did you choose that one, Tobias?”) and he corrected Tessa on an 
important issue in a friendly manner (“Remark: the chicken has to be cooked at 75 degrees, not at 
40”). His participation levelled off from 29 contributions in the first to 14 in the third lesson, but 
in this case the quality of his interactions actually improved despite this decline. The feedback 
and group reflections appeared to have made a positive contribution to Tufan’s development in 
this group. 

Reflecting in her interview, Tessa told us that she experienced the feedback-method as 
useful, because it showed to her what she and her group members could improve on. Still, she 
showed more concern for the (mal-) adaptive behaviour of her group members, than for her own 
points of improvement. This did not prevent her from showing improvements. She did find it odd 
that some feedback comments were repeated over and over again. Tessa showed a clear effort 
towards the functioning of the group and a concern for equal participation during the reflection 
moments. This is a clear sign of positive interdependence.  



66

Overall developments in participation and elaboration in group A
We now turn to some general trends in the participation and elaboration from lesson 1 through 3 
of group A. In the final lesson we can see a clear improvement in most of the feedback categories 
compared to the earlier lessons. The group members’ improvements on elaborative behaviour 
(Table 5) are especially encouraging. It seems that the students became more aware of the 
expectations and that they tried to improve on several aspects, as they had intended.  

Table 4: Development of individuals and the group on active participation measures for  
 group A
_____________________________________________________________________________________________________________________ 

  Lesson 1 counts of the  Lesson 2 counts of the  Lesson 3 counts of the 
Name  participation measures  participation measures  participation measures
_____________________________________________________________________________________________________________________ 

Tessa  18 contributions  17 contributions  14 contributions 
  10 words/message  13 words/message  15 words/message 
Tufan  28 contributions  17 contributions  14 contributions 
   9 words/message  10 words/message  12 words/message 
Tobias  17 contributions  12 contributions  16 contributions 
  11 words/message  11 words/message  12 words/message 
Manaar  30 contributions  13 contributions  10 contributions 
   9 words/message  12 words/message  13 words/message 
Group mean 23 contributions  15 contributions  13,5 contributions 
  10 words/message  11,5 words/message  13 words/message
_____________________________________________________________________________________________________________________ 

The group means in table 4 show that the average total of sent messages declined, but that in this 
last lesson the group averaged 13 words per message (this was 9 in lesson 1). As the group 
improved on most of the categories, it appears that the decline in contributions does not affect the 
effectiveness of the collaboration. The contributions made by the group showed improvement in 
content over the lessons. Teacher feedback and student reflection clearly influenced the 
interaction pattern from lesson 1 through 3, especially after the feedback on lesson 1.  
 With reference to the learning characteristics (i.e., their resources as presented in table 3), 
there are some differences and similarities between the two individual cases. Tessa and Tufan are 
from different socioeconomic backgrounds (Tufan being from an immigrant background). Their 
IQ, comprehensive reading score and computer skills are the same. Tufan participates more 
actively in the first lesson than Tessa but we know from the descriptions that the quality of his 
participation was low in comparison. Both Tessa and Tufan make gains in the number of words 
per message. They both end up contributing 14 messages in the last lesson, with Tessa writing 
slightly longer messages. Since they also end up being equally active, it may be concluded that 
their identical scores on IQ, comprehensive reading and computer skills have more influence on 
their active participation than their differences in gender and socioeconomic backgrounds.  

We now turn to some trends in the quality of participation and elaboration from lesson 1 
trough 3. Table 5, which concerns the feedback on student’s elaboration behaviour, shows that all 
group members made gains in positive feedback (only Manaar slid back in the second lesson). In 
the end, it was almost unnecessary to make critical comments on their contributions. They all 
declined practically to zero percent in the amount of critical comments on their elaboration 
behaviour. 
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Table 5: Developments of individuals and the group on elaboration feedback measures  
group A  (Numerator= N-feedback, denominator = N-contributions) 

_____________________________________________________________________________________________________________________ 

Criterion Lesson 1   Lesson 2   Lesson 3
_____________________________________________________________________________________________________________________ 

  Positive feedback  Positive feedback  Positive feedback 
Name  comments on elaboration comments on elaboration comments on elaboration
Tessa  3/17 (18%)   4/17 (24%)    4/14 (28%) 
Tufan   1/28 ( 4%)   2/17 (12%)    2/14 (14%) 
Tobias   1/18 ( 6%)   2/12 (16%)    3/16 (21%) 
Manaar  2/30 ( 7%)   0/13 ( 0%)    4/10 (40%) 
Group  7/93 ( 8%)   6/59 (10%)   13/54 (24%)
_____________________________________________________________________________________________________________________ 

  Critical feedback  Critical feedback  Critical feedback 
Name  comments on elaboration comments on elaboration comments on elaboration
Tessa   1/17 ( 6%)    3/17 (18%)   1/14 (7%) 
Tufan    5/28 (20%)    1/17 ( 6%)   0/14 (0%) 
Tobias    6/18 (36%)    1/12 ( 8%)   0/16 (0%) 
Manaar   3/30 (11%)    7/13 (56%)   0/10 (0%) 
Group  15/93 (16%)   12/59 (20%)   1/54 (2%)
_____________________________________________________________________________________________________________________ 

Relating Tessa and Tufans’ learning characteristics to their elaboration measures in table 5, we 
draw the following conclusions. Tessa and Tufan show similar patterns in positive and negative 
comments from the teacher. Tessa starts off more favourably, but they both show an increase in 
positive feedback and a substantial decrease in critical feedback between lessons two and three. 
Again we cannot pinpoint a clear influence of the initial differences in socioeconomic 
background and gender on the development. Teacher interventions, however, seem to be clearly 
reflected in the developments in participation of all students from lesson 1 to 3.     

6.2. Description and analysis of Group B 

This group consisted of two boys and two girls: Kristine, Rishi, Kevin, and Yit Man. In the 
following Kristine’s case is described in greater depth. Table 6 contains the initial student 
characteristics of the students in this group. 

Table 6: Student characteristics for group B
_____________________________________________________________________________________________________________________ 

Learner    Socio-economic     Reading comprehension Computer 
characteristics     Gender background    IQ percentile   percentile            skills
_____________________________________________________________________________________________________________________ 

Kirstine     Girl  1.25 (lower    25th      10% lowest scores  23/33 
    socio-economic)              average 
Rishi      Boy  1.25 (lower    25th      25% below the national 33/33 
    socio-economic)      average 
Kevin      Boy  1.25 (lower    25th      15% well below  33/33 
    socio-economic               national average 
Yit Man     Girl  1.25 (lower    75th     On the national   14/33 
    Socio-economic   average
_____________________________________________________________________________________________________________________ 
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All students come from a lower socioeconomic background and Rishi’s and Kristines’ parents 
were born outside the Netherlands. Except for Yit Man, who had an above average IQ percentile 
score, the other group members had a below-average score on the IQ test. Only Yit Man had an 
average score on the comprehensive reading scale. The others scored below or well below the 
national average. 

With regard to the students’ computer skills, Yit Man reported to have very few computer 
skills. Rishi and Kevin appeared to be the most skilled users in the group, while Kristine showed 
average scores on the scale. 

Feedback and reflection lesson 1: Group B 
The group evaluation on their use of the participation-supporting features after the first lesson 
was not completely positive. The group members stuck to the subject, providing their own 
answers before reacting to the others, but the discussion layout was messy and the sentence 
openers were forgotten in most cases (especially by Rishi). The titles did not refer to the subject 
of the message. The group interacted in a positive way, and was also very active. 

In the group reflection, almost all of the critical feedback that the group received on their 
use of the participation-supporting features was translated by the group into personal 
improvement points. They wrote the names of each group member followed by a point to 
improve on. Kevin wrote: “we have to talk about the subject and unravel the lines on the 
discussion layout.” There was no mention of making better titles. Rishi intended to make better 
use of the sentence openers; a point which was stressed on the group evaluation form.  

Feedback and reflection: Kristine and Rishi 
Kristine received some positive feedback comments for contributing questions to this discussion. 
She was an active participant, contributing 17 messages, almost all of which were questions. Her 
questions were of good quality, asking for elaboration. The way Kristine was participating is 
somewhat surprising, taking into account her low computer skills and her low scores on 
comprehensive reading. The next excerpt shows an example. Kristine makes correct use of the 
sentence opener ‘My question is ...’ 

 Excerpt 4: A question asking for elaboration 

Title: answer
By: Rishi 
I think: I agree with Derek because he chooses   Explain why you agree with Derek, Rishi
the fruit desert 

Title: For Rishi
By: Kristine 
My question is: but why?     Good question, Kristine!
      
Rishi did not answer Kristine’s questions and consequently received a critical comment. The first 
answer that Kristine contributed to the second discussion was elaborated well. The answer and 
what followed is shown in the next example: 
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 Excerpt 5: A properly elaborated first answer 

Title: yoghurt dessert
By: Kristine 
I think: that Mary is right because she says that there  Good explanation, Kristine!
is a lot of sugar (calories) in fruit, in fruit there are 
fruit sugars and sugar makes you grow fat and it’s 
bad for your teeth. 

Title: you can become ill
By: Rishi 
Remark: you can become ill     What makes you ill, Rishi? 
        You are not being clear 
Title: illness
By: Kristine 
My question is: but how can you become ill?   Good question Kristine!

Kristine’s question shows that Rishi’s answer was not clearly elaborated. Rishi received the most 
critical comments on his (non)elaborative behaviour. His messages were on average only eight 
words long. Even though Rishi provided explanations for most of the questions in the discussion, 
his answers were always short and he never used the explanation sentence opener.  

In her reflection Kristine wrote: I’m going to make better questions and I have to give 
better answers. Rishi intended to make better use of the sentence openers. 

Feedback and reflection lesson 2: Group B 
The overall picture of how the group interacted in the second lesson is a positive one, resulting in 
positive comments by the teacher. The group kept the layout of the discussion clearer than 
previously and stuck to the lesson subject, as they had intended. They could still improve on the 
use of sentence openers. Rishi still failed to use them, even though he intended to. When the 
group evaluations were read to the class, there was some extra attention paid to the subject of 
asking clear questions. When asking ”What do you mean?” it is better to ask “What do you mean 
when you say ...?’ (repeating the words in the message to which you are reacting). This way there 
will be less misunderstanding. 

The group was, again, actively involved in the lesson, contributing an average of 15 
messages. For all the participants, the number of words per message went down in comparison to 
lesson 1. Looking at the number of positive and critical comments made about their elaborations 
we do not detect any serious improvements either. As the reflection sheet shows, the group 
focused its attention primarily on improving the procedural aspects of working with the 
programme.  

In their reflections it was acknowledged by the students that they did not make correct use 
of the participation-supporting features of the programme. During their reflection on their 
performance the group was video-taped. The group members first took turns in reading out loud, 
one by one, the contributions to the previous week’s discussion. They also read out loud the 
feedback comments which were written next to the contributions. Kevin appointed the reader and 
directed attention to the feedback comments. After they had gone through the whole of the 
previous week’s discussion, Kevin read the assignment to the group and Yit Man wrote down the 
points of improvement on the sheet. Rishi asked Yit Man to write down “Use more sentence 
openers.” Kevin added ”to understand each other better” and ”to explain better” and ”to give 
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better answers.” Rishi said ”to make better sentences, to write the answer clearly” and ”talk more 
about the subject.” 

Feedback and reflection: Kristine & Rishi 
Kristine adhered to her intention to keep asking questions. Seventeen of her twenty-three 
contributions were questions. It is not really clear if Kristine asked all these questions to get her 
group members to elaborate or because she really did not understand. Rishi did not make any 
progress toward contributing more elaborate answers in this lesson. His word count went even 
further down, to 6 words per message. He received many critical comments asking him to 
elaborate. The next excerpt shows how Rishi provides a non-answer to a question which was not 
directed at him in the first place. When Kristine asks him what he means, Rishi loses track of the 
conversation completely.  

 Excerpt 6: Miscommunication 

Title: good opinion
By: Kevin 
That’s right, because … you need energy or   Good explanation, Kevin
you’ll get weak 

Title: kevin
By: Kristine 
My question is: but why?     Good that you ask, Kristine 

Title: okay
By: Rishi 
… Just because       ‘Just because’ is not an explanation, Rishi 

Title: rishi
By: Kristine 
My question is: what… just because? 

Title: just because
By: Rishi 
… just because, what’s the question? 

Kristine’s original question is not answered. Rishi used many short answers in this discussion. It 
shows a lack of interest in the discussion, even though his inclination to provide answers 
generally looked positive. Surprisingly, at some points in the discussion Rishi asks his group 
members to elaborate (“Remark: because, why?” “just because what?”), even though he does not 
do it himself. 

In the interview, Kristine looked back and told us she had misunderstood the first question 
“I did not know what a ‘TV dinner’ was.” This might explain her short, initial, answer. Kristine is 
weak at comprehensive reading, so she might internalise fewer answers from reading the text and 
might sometime not even understand the question. She intended to ask questions in the next 
lesson. The attention paid to the personal feedback comments on elaboration made Rishi aware of 
the fact that he had to provide more and better explanations. He intended to do this. 
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Evaluation for lesson 3: group B
In the final lesson the group did not show any further improvements on the procedural aspects, 
such as the use of sentence openers. The group received fewer positive comments on their 
elaboration behaviour, but also showed a decline of critical comments. Looking at the quality of 
the discussion we see the group members showing concern for providing clear answers and 
understanding what the others are saying. The discussion also showed some clear signs of 
promotive interaction. They started to ask each other more clarification questions. 

Evaluation for lesson 3: Kristine and Rishi 
Kristine contributed an enormous number of messages in this lesson (41). Her word count is the 
same as in the second lesson, with an average of 13 words per message. Kristine intended to 
provide good answers and to ask questions, and she did. Sometimes her language use was 
unclear, but her group members made a point of asking her what she meant to say. Kristine 
showed that she could ask clear questions (e.g.” My question is: how long can the chicken be 
kept in the freezer?”).   

When we look at Rishi’s participation in this lesson, not much seems to have changed. 
One positive aspect is that the percentage of positive feedback comments he receives increases. 
In a couple of instances Rishi asked a clarification question in which we see that he did not give 
up on receiving clarification from Kristine. 

 Excerpt 7: Rishi keeps asking for clarification 

Title: (untitled)
By: Kristine 
Yes, but… can you put that chicken on the pan in the right way? 

Title: what
By: Rishi 
… what do you mean? 

Title: (untitled)
By: Kristine 
Yes but… I mean from the chicken 

Title: chicken
By: Rishi 
My question is: what do you mean by chicken? 

Rishi also improved his question from asking simply ”What do you mean?“ to asking more 
specifically: ”My question is: what do you mean by chicken?” In his second message he also 
made correct use of the sentence opener, ”My question is ... ”.   

Rishi enjoyed the evaluation lessons. The personal feedback made him realise that he 
should provide ‘longer and better explanations’. The fact that he realised what his personal 
points for improvement were did not always translate into a change of behaviour. In the third 
lesson it seems as though he started to take his responsibility within the group process more 
seriously. 

In her reflection, Kristine told us that she thought the feedback comments were good. She 
was not very good at formulating to us what exactly she had learned from the evaluation lessons. 
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This seems to be due to her limited language proficiency. All in all we can say that Kristine made 
a positive contribution to the group process during the lessons. Her participation was very active.  

Overall developments in participation and elaboration in group B 
In table 7 the participation measures of group B are presented.  

Table 7: Development of individuals and the group on active participation measures for  
 group B
_____________________________________________________________________________________________________________________ 

  Lesson 1 counts of the  Lesson 2 counts of the  Lesson 3 counts of the 
Name  participation measures  participation measures  participation measures
_____________________________________________________________________________________________________________________ 

Kristine 17 contributions  23 contributions  41 contributions 
  16 words/message  13 words/message  13 words/message 
Rishi  23 contributions  21 contributions  20 contributions 
   8 words/message   6 words/message   7 words/message 
Kevin  11 contributions   7 contributions    8 contributions 
  31 words/message  30 words/message  21 words/message 
Yit Man  2 contributions    8 contributions   19 contributions 
  33 words/message  14 words/message   9 words/message 
Group mean 13 contributions  15 contributions  22 contributions 
  22 words/message  16 words/message  13 words/message
_____________________________________________________________________________________________________________________ 

Looking at the participation measures in table 7, we see that the group is increasingly active with 
an average of 22 messages per person in lesson 3, but that the word count goes down from 22 
words per message in the first lesson to 13 in lesson 3. Their active participation shows a 
different pattern to the one for group A.  
 Regarding learner characteristics (i.e., the resources as presented in table 6), there are 
some differences between the two individual cases. Kirstine reports to have less computer skills 
than Rishi. Kristine and Rishi are both from lower socioeconomic backgrounds. Their IQ scores 
are below average, as are their comprehensive reading levels (with Kristine being in the lowest 
category). It appears that the differences between Kirstine and Rishi cannot be explained by their 
different characteristics. Kirstine does surprisingly well, given her scores. 

We now turn to the quality of the elaboration as was measured by positive and negative 
feedback comments by the teacher on elaborations. As shown in table 8, the positive feedback 
comments on elaboration decrease over the lessons, as does the number of words per message. 
There is, however, some sign of improvement, since the percentage of critical comments 
decreases greatly in the last lesson. 
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Table 8: Developments of individuals and the group on elaboration feedback measures 
group B (Numerator= N-feedback, denominator = N-contributions) 

_____________________________________________________________________________________________________________________ 

Criterion Lesson 1   Lesson 2   Lesson 3
_____________________________________________________________________________________________________________________ 

  Positive feedback  Positive feedback  Positive feedback 
Name  comments on elaboration comments on elaboration comments on elaboration
Kristine  3/17  (18%)    5/23  (22%)    6/41  (15%) 
Rishi    2/23   ( 9%)    2/21  (10%)    4/20  (20%) 
Kevin    6/11  (55%)    4/ 7   (57%)    2/ 8   (25%) 
Yit Man  1/ 2   (50%)    2/ 8   (25%)    4/19  (21%) 
Group  12/53 (23%)   13/59 (22%)   16/88 (18%)
_____________________________________________________________________________________________________________________ 

  Critical feedback  Critical feedback  Critical feedback 
Name  comments on elaboration comments on elaboration comments on elaboration
Kristine  1/17  ( 6%)    2/23   ( 8%)    0/41   ( 0%) 
Rishi    8/23  (35%)    8/21  (38%)    1/20   ( 5%) 
Kevin    0/11   ( 0%)    0/ 7    ( 0%)    1/ 8   (13%) 
Yit Man  1/ 2  ( 50%)    2/ 8   (25%)    1/19   ( 5%) 
Group  10/53 (19%)   12/59 (20%)    3/88   ( 3%)
_____________________________________________________________________________________________________________________ 

6.3 Comparison between groups A and B 

In this final results section we bring together the group scores from tables 4, 5, 7 and 8 to 
summarise and compare the patterns between the groups. 
 In the course of the lessons Group A showed a decline on the mean number of 
contributions, but the content of the contributions was increasingly elaborate as shown by the 
increase in number of words per message. This was mirrored in the increased positive feedback 
and the reduction in critical feedback on elaboration by the teacher.  

Group B started out with a higher number of words per message and more positive 
feedback comments on elaboration than group A, but did not show a clear pattern of 
improvement over the lessons. The mean number of contributions increased from the first to the 
last lesson while the mean number of words per message decreased. At the same time the group 
shows a reduction in positive feedback on elaboration.  

Even though both groups end up contributing an average of 13 words per message and 
show a significant reduction in critical feedback in the third lesson, the overall conclusion is that 
group A seems to outperform group B in their development. We see some positive development 
in the case description of group B but the differences between the patterns of development 
between the groups seem to reflect the greater difference in student characteristics and the lower 
resource level of group B as a whole. Except for one student, all group members of group B 
showed low scores on general IQ and low to very low reading comprehension scores.  
    
7. Conclusion and discussion 

In this chapter we described a programme directed at improving the interactions within groups of 
collaborating students in a CSCL environment. Developments made by two groups of students in 
two 5th grade classes were described in terms of improvements in their participation. The correct 
use of the participation-supporting features, their active participation and their provision of 
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elaborative contributions were related to the provided feedback, the students’ reflections, 
students’ intentions to improve and student characteristics. In both groups, two case students 
were followed in their learning processes in order to present examples of development over the 
lessons. 

The main research question was: How do interaction processes between students develop 
within a CSCL learning environment in which feedback by the researcher/ teacher is provided 
and student reflection is stimulated? It was expected that feedback and reflection regarding the 
quality of the participation in the initial stages will result in better quality participation and more 
elaborated contributions of the students later on in the process. In answering this question we 
looked, in particular, at the various contributions of the individual students and the groups in 
relation to the feedback and reflection moments.  

Our general conclusion is that the feedback by the researcher/ teacher and the reflection 
moments contributed to the development of the students in terms of participation and elaboration. 
This positive contribution confirms our expectations. However, it has to be noted that conclusions 
drawn on the basis of case studies are bound to be tentative. In this exploration we did not 
compare the groups to groups of students who did not receive feedback on their participation.  
 The exploration of the two group-cases and the four individual-sub cases show differences 
between individual students and between groups. In most cases we were able to trace back these 
differences to student characteristics or resources in the cooperative group and researcher/ 
teacher’s feedback and reflections by the students. To substantiate our general conclusions some 
general patterns and more specific findings, especially concerning the differences between the 
two case-groups, will be summarised in the remainder of this section. 

We detect some general patterns in the cases. The students did not automise the operations 
of using the sentence openers and adding comprehensive titles to their messages. Even though 
they keep mentioning this as a point of improvement in their reflections, they did not consistently 
improve. Perhaps because they worked in small groups and the contributions were read by most 
of the students anyway, they did not see why adding a clear title matters. It might also be that the 
students did not adopt the usability of the sentence openers because it seemed unnatural to them 
and it hindered them in providing quick responses. Or it might be that the students do not want to 
keep their group members waiting. Synchronous chat programs have a fleeting character 
(Veerman & Veldhuis-Diermanse, 2001). Because students take numerous turns, the pressure to 
react quickly is high. It has to be noted that multiple occasions were observed whereby students 
started their sentences with, for instance “Yes but …”. Sentence openers might thus be seen as a 
scaffold to be removed after the students have adopted its use.  

A positive aspect was the improvement students showed when it came to sticking to the 
subject of the lesson. It might be that the focus on providing elaborate contributions helps the 
students focus on the lesson’s content. Again, we did not compare the results with groups that did 
not focus on providing elaborate contributions. There might therefore other explanations. 

We saw how the groups adopted the idea that they should be providing more explanations 
to each other. In general, the percentage of critical comments of the researcher/ teacher on 
elaborative behaviour declined over the lessons. Even though the number of critical comments 
increases slightly in lesson two, they showed a sharp decline in lesson three. 

The students started asking more clarification questions when the lessons progressed. 
Clarity and clarifications seemed to have become part of students’ ideas of how to reach a 
positive and effective collaboration. We saw the groups developing a sense of positive 
interdependence. They did not only focus on their personal points for improvement but also paid 
attention to the feedback their group members received and the feedback they received as a 
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group. They not only realised they were individually responsible for an effective collaboration 
but also took responsibility for the achievements of their group mates. This sense of positive 
interdependence is demonstrated in the regulative comments they made in the different group 
discussions. 

All in all, we believe the results are encouraging, given the short-term of the intervention 
and the great number of matters to which the students had to pay attention. Inconsistency in the 
progress made might be due to cognitive overload (see van Bruggen, Kirschner, & Jochems, 
2002) in the sense that the students had to split their attention with regard to different aspects of 
the task. The more limited resources of group B in comparison to group A might explain the 
differences in their measures of improvement. Transfer from awareness of how a skill is used to 
the actual use of that skill takes time.  

Our method of giving feedback on the students’ contributions and encouraging students to 
reflect on the received feedback appears to be appropriate in that it stimulates both individual 
accountability in the students, and a sense of positive interdependence within the group. The 
results of the study support the assumption that group discussion processes can be improved by 
providing feedback on participation and guiding students towards a more conscious use of the 
principle of elaboration.  

In this study the researchers prepared the feedback. It would be interesting to investigate 
whether the same results are achieved when the teachers themselves apply this type of learning 
environment and feedback procedure, or when students rate themselves. We hope to inspire 
teacher practices with the examples given, while at the same time acknowledging that teachers 
will always, indeed have to, attach their own interpretations to specific approaches (Leeman & 
Volman, 2001).  
 We are aware that we have to be careful in generalising the results obtained, given that the 
study was conducted with a limited population of students. Also, in descriptive studies we have to 
be attentive to different interpretations. Any reported relations between processes of feedback and 
reflection on the one hand and developments in student participation on the other have to be 
treated with care. Further studies will have to substantiate (or reject) the preliminary conclusions 
from the present study’s qualitative analyses.  
 Our focus was directed towards enhancing student participation. However participation at 
school is not an end in itself. Schools and classrooms are for learning. The assumption was that 
promoting participation stimulates learning: those who participate will learn. In this qualitative 
study, the chain of reasoning, involving student characteristics, student prerequisites, interaction 
processes and learning outcomes, is incomplete. This is a limitation that calls for further study 
into the learning effects of enhancing participation in a CSCL learning environment.
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Chapter 4 

Effects on participation of an experimental CSCL-programme to support elaboration:  

Do all students benefit?

1 Abstract 

Computer-supported collaborative learning (CSCL) is aimed at enhancing and supporting the 
active participation of all students in knowledge sharing and knowledge co-construction. In this 
study an experimental programme was designed to support students in elaborating and justifying 
their positions in CSCL discussions. The effects of this experimental programme on the 
participation of students as compared to their counterparts in a control programme were 
determined. It was hypothesised that special attention to elaboration improves the degree and 
quality of student’s participation. The subjects in the study were 190 students from 9 different 
primary school classes. The results both show a main effect on the degree of participation of 
students in the experimental programme and the expected effects of the programme in terms of 
better quality participation. Although the programme aimed at enhancing the degree and quality 
of the participation of all students, participation appeared to depend on certain learner 
characteristics. Students from minority backgrounds benefited less than majority students from 
the programme in terms of degree of participation. Boys benefited less than girls from the 
programme in terms of the quality of their participation.  

2 Introduction 

Computer-supported collaborative learning (CSCL) aims at supporting the active participation of 
all students in knowledge sharing and knowledge co-construction. In CSCL arrangements the 
computer is used as a medium for supporting communication, but the support embedded in the 
computer software varies, ranging from very complex scripts which have to be followed step-by-
step, to the simple facilitation of sending each other messages (e.g. Weinberger, Fisher & Mandl, 
2002). If one wishes to involve students in productive dialogue, simply providing a medium is 
not sufficient. Learner involvement is facilitated by the instructional design principles that are 
embedded in the larger CSCL environment.  
 It is widely acknowledged that the success of CSCL is determined by the degree and 
quality of the interaction process (Van der Linden, Erkens, Schmidt & Renshaw, 2000). 
However, not all students are activated and the quality of CSCL discussions is often 
disappointing (Veldhuis-Diermanse, 2002; Stahl, 2002; Kirschner, Buckingham, Shum & Carr, 
2003). More research is needed to reveal conditions CSCL that may lead to participation and 
learning for all students.  

In this study the effects of an experimental CSCL-programme on the degree and quality of 
participation of students in the fifth grade of Dutch primary education were investigated. The 
subjects were 190 primary school students from 9 different classes. The topic of the programme 
was ‘nutrition and health’, one of the possible themes in the domain of ‘World orientation’. 
Building on to theoretical and empirical evidence regarding the conditions under which 
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collaboration works, a learning environment was designed from a socio-cultural perspective (see 
section number 3.3 of this text). Two programmes – experimental and control - were designed. 
The two programme versions were identical with respect to content and general conditions for 
collaboration in a CSCL environment. The difference between the two programmes concerned 
the feedback which was provided to the students. In the experimental programme, following 
recent trends in CSCL (Dillenbourg, 2002), the interactions between students were structured and 
regulated directly. Alongside the setting of the general pre-conditions (which was done in both 
programmes), the interactions by students in the experimental programme were influenced 
directly by providing specific feedback on students’ interactions and by stimulating students to 
use this feedback to reflect on their contributions (see also Farivar & Webb, 1991). This feedback 
and the reflection thereon by the students was focused on improving the interaction processes of 
the students, especially on stimulating elaborative contributions in the group. The programs will 
be referred to as respectively the ‘Elaboration programme’ and the ‘Collaboration programme’.  

The second aim of the study was to explore whether our programme benefits all students. 
Differential effects of the programme for different categories of students (e.g. girls vs. boys, 
students from different socio-cultural backgrounds) were examined, in order to find an answer to 
the question whether all participants profit equally from working in these two CSCL 
environments, in terms of degree and quality of participation. By including several student 
characteristics in the analyses an attempt was made to identify those student characteristics that 
may be related to degree and quality of participation. 

The investigation was based on the following research questions:  
a. What are the general effects of an experimental CSCL programme aimed at stimulating 
elaborated contributions on the participation of students as compared to their counterparts in a 
control programme?  
b. What are the differential effects of the programme on the participation of various categories of 
students e.g. gender and socio-cultural background? 

The general hypothesis is that the special attention to providing explanations, asking (high-level) 
questions and elaborating on the acceptance or rejection of other students’ contributions improves 
both the degree and quality of all students in the experimental program as compared to their 
counterparts in the control program. Since an examination of the degree of participation is only 
superficially informative about students’ opportunity for learning, the quality of the interaction in 
which students engage (for example whether they provide explanations and ask each other 
questions) is also reported. These categories of interaction come closer to being determinants of 
the actual learning gain. In addition to these expected general (main) effects, we will, in an 
exploratory way, search for differential (interaction) effects concerning specific categories of 
students. The exploration is driven by the general idea that all students should benefit from 
CSCL.    
 This article is structured as follows. First, the theoretical and empirical background of the 
study will be described. Secondly, a section will be devoted to the research design and methods, 
reporting on the instruments that were used, the procedure that was followed and how the 
programme was implemented. The results section describes and analyses the effects of the 
programme on the participation of different categories of students. The chapter closes with 
conclusions, discussions, and some suggestions for further research.    
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3 Theoretical and empirical background 

Collaboration necessitates the mutual engagement of participants in efforts towards joint problem 
solving. To ensure that all students are actually engaged, students’ participation could be 
monitored. Monitoring requires some notion about what categories of students require special 
attention when it comes to participating. Secondly, to support students in their participation, 
conditions for collaboration can be created and/or direct influence on the interactions can be 
exerted.

3.1 Cognitive elaboration perspective 

Learning is an activity that is situated in a broader socio-cultural environment. Vygotsky (1978) 
proposed that learning is the sharing of meaning in a social context. With proper guidance, 
students working together in small collaborative groups can profit from cultural resources offered 
by the others and by materials used in the activity. This study is based on the premise that 
learning requires an exact specification of the settings and processes of collaboration and 
elaboration that are implicated. For this purpose some of the literature will be explored in which 
the ‘cognitive elaboration perspective’ plays an important role. 

Palincsar and Brown (1989) noted that learning is not simply an outcome of solving 
problems in collaborative groups but the result of the activities (i.e. elaboration and justification 
of positions in the discussion) elicited in certain social settings. In line with this point of view, 
they argue that more attention should be paid towards realising these settings and structuring 
student interactions to promote elaboration. This approach of structuring interactions is gaining in 
interest. In recent years, CSCL studies have started to focus on student interactions in order to 
improve them (Scardamalia & Bereiter, 1996; Soller & Lesgold, 2000; Lipponen, Rahikainen, 
Lallimo, & Hakkarainen, 2001; Constantino-González & Suthers, 2001; Strijbos, 2004; Saab, 
2005; Weinberger, & Fischer, 2006). 
 A peer collaboration setting has three benefits (Crook, 1994): articulation, conflict and co-
construction. Through peer collaboration, students are challenged to make their ideas explicit and 
they need to clearly articulate them. When students disagree in their interpretations, conflict may 
arise and the students must mutually justify and defend their positions, reflecting on their own 
(mis)conceptions. Socio-cognitive conflict can be a catalyst for change when students start 
explaining and elaborating on their understanding. Students build upon each others’ ideas and 
thus co-construct (local) knowledge and a shared understanding collaboratively. In order to 
achieve deeper understanding students should provide each other with elaborate responses, either 
restructuring the existing knowledge structures or adding new information to the existing 
structures. Although conflict may be an essential trigger, it appears that change is more likely the 
outcome of co-elaboration and co-construction (Brown & Palincsar, 1989, p. 403, 407; 
O’Donnell & O’Kelly, 1994; Reder, 1980; Weinstein & Mayer, 1986).  

Webb stresses the importance of providing high-level elaboration, such as giving and 
receiving explanations in learning interactions (e.g., Webb & Farivar, 1999). It is likely that, in 
providing elaborated responses to each other, students rehearse and reorganise their 
understanding, thus actively processing the information (Dansereau, 1988; O’Donnell & 
Dansereau, 1992).  

Although the theoretical benefits of collaboration and elaboration are uncontested, the 
practical question remains as to whether these classroom processes can be improved by 
structuring, training and guidance. Here we can also learn from other sources than the CSCL 
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literature. Classrooms, groups and individual students can learn to collaborate and to elaborate. In 
general, students in classes trained to collaborate are more cooperative and give more elaborated 
responses than their peers in untrained classes (Cohen, 1994; Webb & Farivar, 1999; Terwel, 
Gillies, Van den Eeden & Hoek, 2001). A study on guiding knowledge construction by King 
(1994) clearly shows the positive effects of teaching children how to elaborate. 

By focusing students’ attention on those activities (e.g. elaborating) that are theoretically 
linked to achievement, students can improve the quality of their participation and thus improve 
the benefits that can be gained from collaboration for all members of the group. If achievement 
is, in fact, linked to elaborated responses, it is important that all students in a group have the 
opportunity to participate in elaboration processes. 

It is against this theoretical background that our hypothesis was formulated. From a 
cognitive elaboration perspective, and against the empirical background on collaborative learning 
in various settings, it is expected that (in a CSCL learning environment) collaboration and 
elaboration of students can be fostered.  

3.2 Differences in participation between student categories 

Although we strongly support the idea that all students should benefit from CSCL there is no 
guarantee that all students will profit. As in other educational settings, patterns of participation in 
CSCL may be related to socio-cultural background, gender, ability and pre-knowledge, (Berger, 
Rosenholz & Zelditch, 1980; O'Donnell & O'Kelly, 1994; Cohen, 1994; Webb & Palincsar, 
1996).  

A review of the literature on participatory differences in computer supported 
environments showed that mainly gender differences were well documented. Differences in 
participation of different ability students and of students from different social and ethnic 
backgrounds have hardly been a subject of study in research on CSCL. There are however some 
clues regarding differences in participation of students in these categories in the literature on 
cooperative and collaborative learning without computer support (Terwel, Gillies, van der Eeden 
& Hoek, 2001; Gillies & Ashman, 2003).  
 A review of the literature on gender-related (participatory) differences in computer 
supported environments showed gender differences in both the degree and type of participation in 
computer-supported environments (e.g. Selfe & Meyer, 1991; Barrett & Lally, 1999; Savicki at 
al., 1999; Carr, Cox, Eden & Hanslo, 2004; Li, 2002; Prinsen, Volman & Terwel, 2007). In 
CSCL environments, boys seemed to participate as much as, or more intensely than, girls. In an 
earlier (descriptive) study, we disconfirmed this finding and showed more active participation by 
girls in a specific CSCL learning environment (Prinsen, Volman & Terwel, 2006). In terms of 
different contribution types, these findings suggest that disagreeing is more in line with male 
communication styles and that females tend to show more agreement. Males are more 
authoritative in their statements and females tend to ask more questions and provide fewer 
explanations. 
 For findings on the participation of low- versus high ability students and the participation 
of students from different social and cultural backgrounds we have to turn to earlier collaborative 
learning research. Studies by Webb show that high ability students in heterogeneous groups 
participate more than others (1982a, c; 1989). A study by Hooper and Hannafin (1991), on the 
other hand shows that low-ability students participated more actively and completed the 
instruction more efficiently in heterogeneous groups than in homogeneous groups. Cooperation 
was significantly related to achievement for heterogeneous ability groups, but not for either 
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homogeneous high- or low-ability student groups. Webb furthermore found differences in type of 
participation. In groups that are heterogeneous with respect to ability, the high-ability students do 
most of the explaining and the low ability students most often ask for assistance (Webb, 1982a). 
Learners’ ability to facilitate group members is variable. Advanced knowledge and skills (like 
social, meta-cognitive and scaffolding skills) are necessary to provide effective help to group 
members. This might be why high-ability students do most of the explaining. A study of Terwel 
et al. (2001) revealed that in the context of collaborative learning, the higher the individual ability 
levels of students, the more solicited explanations were given. One of our recent studies showed 
that in CSCL attention needs also be paid to the participants’ level of computer skill and their 
proficiency in comprehensive reading to assure active participation (Prinsen, Volman & Terwel, 
2006).  

As regards the participation of minority students, a number of studies by Cohen (1972, 
1982) show that minority students in groups are often ignored or fail to participate and that 
special measures need to be taken in order to realize a more balanced participation.  

There are theoretical and empirical reasons to expect differences in participation, but the 
literature suggests that when explicit criteria are set to enhance high quality participation, 
including ‘broad participation’, a more balanced participation emerges (e.g. Lipponen et al., 
2003a; Prinsen, Volman & Terwel, 2007). The support provided in the collaborative programme 
should sustain active participation of all students and the additional support in the elaborative 
programme should stimulate all students to provide more elaborate (types) of contributions. At 
the same time, we should be careful and realise that, even given our intentions that all students 
should benefit from the intervention, some may not. That is why we will search, in an exploratory 
way, for differential effects.  

3.3 Instructional design principles 

A lesson series on the topic of nutrition and health was developed, in which groups of four 
students engaged in Knowledge Forum discussion tasks. A set of instructional design principles 
was implemented in both the control and experimental condition. The difference between the 
conditions lies in the focus on either collaboration or elaboration. The design principles are 
presented below. 

1. Open problems in real life contexts to enable meaningful learning (e.g. Bruner, 1985; Lave, 
   1988; Vygotsky, 1978) 
2. Heterogeneous groups according to gender, socio-cultural background and ability (e.g. 
   Hooper & Hannafin, 1991; Webb, 1985a) 
3. Using adapted scaffolds as elements in the CSCL environment (e.g. Scardamalia & 
   Bereiter, 1996) 
4. Providing ‘Golden rules’ for the collaboration/ elaboration process 
5. Guided collaboration/ elaboration and problem solving in groups 
6. Individual feedback and feedback for the group on the process of collaboration/ elaboration  
    and on the use of the participation-supporting features of the programme. 
7. Group reflection on the individual and group feedback received. (e.g. Yager, Johnson, 
   Johnson, & Snider, 1996; Ulicsak, 2004; Dewiyanti, 2005). 

These principles are in line with the theoretical background of socio-cultural and cognitive 
elaboration perspectives (e.g. Brown & Palincsar, 1989; Webb & Farivar, 1994; 1999; Gillies & 
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Ashman, 2003). Although the specific characteristics of the arrangements and models from e.g. 
Cohen, Slavin and Johnson & Johnson are not implemented, their main ideas were taken into 
consideration (inclusiveness, interdependence, individual accountability and group reward).  

A more elaborate description of these 7 instructional design principles, as well as the 
content, the lessons and their implementation can be found in the section on research procedures 
(section 4.5 of this chapter). 

4 Method 

4.1 Design 

The research design is characterized as a quasi-experimental design. The study was of a 
quantitative nature; most variables were assessed by means of questionnaires and tests (pre- and 
post-measures). The others were assessed by means of content-coding and counts. In Figure 1 the 
basic conceptual model guiding the study is presented.  

Figure 1: Conceptual model guiding the study  

The figure can be read as follows. The horizontal arrow refers to the main effect of student 
characteristics such as gender, socio-cultural background, ability etc. on participation. The slant 
arrow represents the general (main) effect of the programme on participation. The vertical arrow 
refers to the differential (interaction) effects of the programme for the various student categories.   

4.2 Participants  

Students of nine primary school classes (grade 5, average age of students 11 years) participated in 
the study. The schools were located in the city of Amsterdam (The Netherlands) and its 
surrounding areas and were selected from a network of schools which all subscribed to a local 
organisation facilitating the schools computer networks. They were selected to represent schools 
with a diverse student population and from different socio-economic areas in the city.  
The teachers agreed to dedicate approximately 70 minutes a week for a period of six weeks of 
their regular lesson plan to implementing our programme. A total of 190 children participated in 
the CSCL discussions and completed the questionnaires. Nearly half of the children who 
participated had two parents born in countries other than the Netherlands. This implies that half 
of the participants were from minority backgrounds. 103 Students participated in the control 
group condition (53 girls, 50 boys; 49 immigrant students, 54 non-immigrant students) and 87 in 
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the experimental group condition (45 girls, 42 boys; 40 immigrant students, 47 non-immigrant 
students). 

4.3 Variables and Instruments 
The control and independent variables were measured as follows. 

For the programme a dummy variable was constructed, with the experimental programme 
receiving a score of 1 and the control programme receiving a score of 0 on this variable.  

To determine general intellectual ability (IQ), the Standard Progressive Matrices test (60 
items) was administered. Internal consistency reliability, as measured by Cronbach’s alpha, was 
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The socio-cultural background of the children was measured by asking the children in 
which country their parents were born. If both parents were born abroad, the children were 
considered to belong to a minority sociocultural background (mostly Moroccan and Turkish). 
Minority students received a score of 1 on the dummy variable; majority students received a 
score of 0. 

For gender, another dummy variable was constructed, with girls receiving a score of 1 and 
boys a score of 0 on this variable. 

Comprehensive reading was assessed by a Dutch standardised test (CITO) which is 
routinely administered in Dutch primary schools.  

General computer skills were determined before the lessons started by means of a 
questionnaire, on which the children could cross on a list of computer skill items which skills 
they thought they possessed (33 items, alpha = .90).  
 The dependent variable, participation, was measured in three ways: 

1. The number of words per message 
2. The type of contributions (for quality of participation) 
3. The proportion of elaborated contributions (for quality of participation) 

These measures were taken from two out of three Knowledge Forum discussions. It was decided 
to take the participation measures only from lesson two and three (the last two lessons in the 
lesson series) because the intervention needed some time to gain effect. The differences in 
participation between the control and experimental programme were expected to begin to show in 
these last two lessons.  

 (ad. 1) To measure students’ active participation, the number of words per message was 
used. The literature proposes different ways of measuring active participation. Usually, in these 
kinds of studies, the measure for participation is the number of contributions. Another measure 
which is used in research is the total number of words contributed. The number of words per 
message is another way to measure students’ active participation (see also Li, 2002, McConnell, 
1997, Rourke, Anderson, Garrison & Archer, 2001). In this study the number of words per 
message is taken as a surface measure of the elaborateness of the contributions. Work by Hara, 
Bonk and Angeli (2000) also supports this measure. They refer to lengthy messages as “one sign 
of depth to student electronic interaction” (p. 129). 

(ad. 2) The type of interactions students engage in provides more information on the 
quality of students’ participation. The type of participation was established by using a coding 
scheme similar to an instrument first developed by Veldhuis-Diermanse (200). The original 
scheme was adapted in order to make it more suitable for our discussion task and the age of the 
students in our study. The coding scheme distinguishes types of cognitive, affective and 
regulative contributions to the discussion. In this study the focus is on the cognitive contributions, 
although we do acknowledge the importance of the affective and regulative contributions. 
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Cognitive contributions include asking questions (questions about facts and questions for 
explanation or illustration); formulating answers (with and without elaboration); and agreeing or 
not agreeing (with and without elaboration). Affective contributions concern affective/emotional 
remarks or responses. Regulative contributions are contributions aimed at monitoring progress in 
the discussion, evaluating the group process or instructing fellow students. Finally, a rest 
category included off-topic contributions, chat and social talk.  

(ad. 3) To establish the proportion of contributions with an elaboration, types of 
participation were first established. Subsequently, the scores on the coding categories which 
represented elaborated contributions, such as disagreeing with elaboration, were added. A 
representative sample of 2660 messages was taken from a total of about 7980 contributions 
which were made to Knowledge Forum by the students. This was done by coding, for each 
student, one of the two discussion questions taken from lesson two and three (mean of seven 
contributions per student, times two lessons). The unit of analysis was the contribution. All 
students were represented in the sample with their contributions in each lesson and all lessons 
were equally represented in the sample. With two coders a sample of 241 codes was double-
coded (6% of the total coded). Not much time was needed to reach agreement. Twice one hour 
was spent to compare the scores before the inter-rater scores could be considered reliable. An 
inter-rater agreement of 0.82 was achieved. The validity can of course only be grounded 
(generalised) to similar task arrangements. 

4.4 Analysis 
The data were analysed using analysis of variance and regression analysis. Various models were 
explored by applying a multi-level analysis but since this only resulted in individual-level effects, 
it was decided to apply a multiple regression analysis. There were some missing values for the 
dependent variables, since some children had been ill during the lessons. These were imputed 
(6% of the students missed the second KF lesson, 6.8% missed the third KF lesson) by taking the 
mean over the two other lessons and subsequently looking at the trends from lesson one to lesson 
two and from lesson two to lesson three. The individual mean scores were adapted according to 
that trend.  

4.5 Procedures 
In the control and experimental programme very similar procedures were followed. The 
procedures followed in the two programmes will now be described. 

The experiment started with a workshop during which the use of the software was 
explained to the nine primary school teachers who participated in the experiment. The software 
used was the client version of Web Knowledge Forum. WKF was developed by Scardamalia and 
Bereiter of the Ontario Institute for Studies in Education at the University of Toronto. Of the 
facilities that the Knowledge Forum programme offers for enhancing students’ knowledge 
building the ‘build-on’ facility (linking students reactions to each other) and the scaffolds 
(sentence openers) were the ones used in this implementation. All teachers joined three two-hour 
sessions in which they became familiar with the WKF application. The conditions for computer-
supported collaborative learning were discussed. We wanted the teachers to know as much as 
possible about the programme and its background.  

The researchers conducted all the lessons. In doing so they combined the researcher’s role 
with that of developer and teacher. There were several reasons for this triple role. For one, the 
teachers did not have the time to go thorough a training period. The interventions had to be 
carried out according to a set of instructional design principles (for the research conditions to be 



85

comparable across classes). It would have been too time-consuming to fully prepare the class 
teacher in implementing the rather complex programme according to those rules. Secondly, the 
researchers had their own expertise in the theoretical backgrounds of CSCL and the role of 
cognitive elaboration in this educational setting, and were thus more broadly prepared and 
familiar with the programme than the class teacher. Thirdly, the researchers wanted to have first-
hand experiences in order to understand the implementation processes. These reasons made the 
researchers decide to fully carry out the interventions themselves. From here on the participating 
researcher will be referred to as ‘teacher’, because that was the researchers’ role in implementing 
the programme.  

Before the lessons started for the students, the researchers applied the questionnaires and 
IQ tested the students. Then the lesson plan was introduced by the researcher to the children in 
their classes. The students of each class were divided by the teacher into heterogeneous groups of 
four (according to gender, ability and socio-ethnic background). The teachers tried to make 
combinations of two by two divisions in the groups, placing, as much as possible, two boys with 
two girls, two lower achievers with two higher achievers and finally two pairs with different 
socio-ethnic backgrounds.  

The lesson plan consisted of six lessons concerning the topic of ‘nutrition and health’, a 
domain within the integrated subject ‘World orientation and Science’. In line with socio-cultural 
theories, the lessons were embedded in a context of meaningful cultural practice. In learning 
about nutrition and health, the students were given scenarios of problems in which two cooks 
were arguing how to prepare healthy meals for their guests in the restaurant. Blow, an example 
discussion question is shown. 

Example discussion question: 
You have read Chapter one of the textbook ‘The Smart Chef’. Now you can find the possible 

answers to the question below. Fill out your answers on this sheet. Make clear sentences and write down 
everything carefully. Make sure you don’t forget anything. 

After you have found as many possible answers, you go and sit down behind your computer and 
tell the people in your group what you’ve found. Perhaps they found different answers to yours. Might 
they be right too? 

Question: Mind the sugar 
Derreck is a new chef in our restaurant. He proposes to put a new recipe on the menu. “Let’s 

make a chocolate pudding!” he says “and then we will add a sugar coating and put a cookie on the top!” 
Another chef, Mary, says: “Yes, Derreck, that sounds great but it is very unhealthy. There is far too much 
sugar in it and all sugar is bad for you. Sugar is never good for you.” Is Mary right? 

The first lesson was a practice lesson, in which students received instructions in the use of the 
programme, and were required to discuss a sample question in Knowledge Forum with their 
group. They were also made familiar with the scaffolds (sentence-openers) provided in the 
Knowledge Forum programme. These scaffolds were simplified for improved matching of the 
task and the level at which the students collaborate (e.g. ‘Opinion’ was changed to ‘I think…’). 
We made sure it was always possible to choose a sentence-opener that would fit the sentences 
they wanted to contribute. 

The students in the elaboration programme received some simple practice examples on 
how they were expected to formulate their reactions to each other. These were excerpts from a 
student discussion of another school. The students would have to read this excerpt and then 
answer a question about it, for instance: In the text John says: “I think: I agree because I think 
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this is true too”. Does John really explain clearly why he agrees with Suze? Yes or no? In the 
elaboration programme the students also received a small list called the 'golden rules’. These 
comprise the following six rules: 

1. When you agree with someone, write down clearly what you agree on precisely.  
2. Provide clear answers (state why you think this or give a clarifying example) 
3. Ask each other (clear) questions. 
4. Be sure to ask for clarification if you don’t understand what is said. 
5. When asked, provide an explanation and be sure it is helpful to the other.   
6. It is all right to disagree as long as you explain why you disagree. 

The sentence-openers in the Knowledge Forum programme mirror the golden rules in their 
support for providing constructive and elaborated reactions to each other. For instance, the 
sentence-opener “No, because …” will remind you that disagreeing is okay as long as you 
explain why you disagree with the others’ contribution. The ways of reacting to each other in a 
constructive (and elaborated) manner in this research were scaffolded by the following sentence 
openers: “I think …”; “My question is …”; “That’s right, because …”; “Yes, but … ”; “No 
because …”; “Remark: ... ”; “Explanation: ... ” “What do you think?” and “An example: ... ”. 
These sentence openers were available for the students in both experimental conditions, but in the 
elaboration programme their function was better supported by their link to the golden rules. 
 The ‘Golden rules’ for the collaboration programme were that everybody should 
contribute, read each others contributions, ask each other questions, help each other and 
encourage each other.  

After the introduction there was an evaluation lesson in which the students received some 
feedback on the group process and also some individual feedback. In this feedback care was 
taken to make sure that all students (in both programmes) received at least some positive 
comments to keep them motivated. The feedback will now be described more specifically.  

All students were required to first post their own answer to the discussion questions in the 
Knowledge Forum (KF) before they reacted to the postings of the other students in their group. 
This was required so as to stimulate individual responsibility and to achieve some initial diversity 
of ideas in the answers. Because they initially tend to come up with different possible answers 
(taken from the text-book), the disagreements in their interpretations gave rise to some socio-
cognitive conflict, which is seen as a starting point for discussion. If a student did not first post 
their own contribution, this was noted in the feedback. In addition, there was feedback on the use 
of what we call the ‘participation supporting features’ of the programme. It was assumed that the 
use of the KF programme affordances would support participation (and elaboration), so it was 
important that students used, for instance, the sentence openers and that they provided clear titles 
to their contributions. Although direct feedback was not provided on the content-quality of the 
students’ postings, the groups did receive a general remark assessing the proportion of time spent 
on task and off task. The evaluation of all these categories was recorded either as group-feedback, 
which was read aloud to the class, or as individual feedback, which was recorded and handed out 
to the students in their groups.  

Individual feedback was of a special character in the elaboration programme. It consisted 
of both positive and critical feedback comments on elaboration. The teacher had marked her 
comments on the discussion print (of last weeks’ discussion) next to the printed contributions, 
giving every student personal feedback on the way they reacted to the others. With his/her 
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feedback the teacher reinforces appropriate socio-cognitive behaviour and disencourages 
inappropriate or ineffective behaviours (see excerpt 1 for an example).  

Excerpt 1: Failure to provide an explanation 

Title: answer to the second question
By: Tufan 
I would choose this dessert because it tastes better.  Which desert, Tufan?

Title: for the answer to question 2?
By: Manaar 
…yes but why!!!???      Good thing you are asking for an  

explanation, Manaar. Try to ask nicely. 
Title: also for question 2
By: Tufan 
I think: just because      Tufan, you have to give and explanation if  

somebody asks you to explain. 

In the collaboration-only programme the students also received their printed-out discussion from 
the previous week, but instead of feedback on their elaborations they received some more general 
remarks on their collaboration.  

After the group evaluation was read out loud and the individual evaluations were handed 
out, the students (in both conditions) received a reflection assignment, asking them to write down 
and discuss what they, as a group, would like to do differently next time. In this assignment the 
students got the chance to integrate the group feedback and the individual feedback that they had 
received. The group evaluation was expected to create awareness of the importance of their group 
process. The individual evaluation was expected to make them (also) feel individually 
accountable. In the assignment, this awareness was transformed by the students into intentions. 
Ultimately intentions were expected to be translated into actions for improving the group process.  

Three lessons followed in which students carried out discussion tasks. Each lesson started 
with the reading of a (context-rich) chapter on nutrition and health (about 1500 words at a time) 
followed by the introduction of two discussion questions, after which the children were given 
some time to prepare the discussion questions individually. The children were told to prepare the 
answers well, since they would have to discuss their answers with their group afterwards. 
Subsequently, each group of four students spent 30 minutes discussing the answers to two 
questions on the chapter in Knowledge Forum. The questions were designed for non-fixed 
answers. The children were instructed to find collectively as many alternative (right) answers as 
possible. Group members sat at their own computers and were instructed only to communicate 
through the computer. In total the children discussed answers to 7 complex questions during the 
course of the lessons (including one practice lesson).  

After the first and second discussion lesson there were also evaluation lessons in which 
the children received feedback regarding their group performance and their individual 
performance. This was done in the same way as described for the first evaluation lesson. They 
then received their reflection assignment asking them to formulate what they would like to do 
differently next time.  

At least one researcher was always present at the time the groups were behind their 
computers, to assist in case of problems with the use of the programme. Since some children 
were out of the classroom during this time and the regular lessons were to continue, it also 
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seemed wise to keep an eye on the groups, to make sure they only communicated by means of the 
computer programme.  

5 Results 

The results section is structured as follows. First, the descriptives of the various dependent and 
independent variables used in this study will be presented. The will be followed by a discussion 
of the (general and differential) effects of the programme on students’ participation for all three 
of the dependent variables. The differential effects will be explored with a regression analysis for 
two of the participation measures (the number of words per message and the proportion of 
elaborated contributions). The rest of the analyses will be conducted through Analysis of 
Variance.

5.1 Descriptives and correlations of the main variables 

In table 1 the descriptives of the dependent and the independent variables included in the study 
are presented. Table 4 presents the correlations between the variables.

Table 1: Descriptive statistics for the dependent and independent variables 

_____________________________________________________________________________________________________________________ 

      M  SD  Min  Max

_____________________________________________________________________________________________________________________ 

Control group (n =103)

Gender         0.52  .50  0  1 
(0=male, 1=female) 
Socio-cultural background      .47  .50  0  1  
(0=majority, 1=minority) 
IQ (Score on SPM)       42.79  6.37   16  55 
Computer skills        26.89  6.15  10  33 
Comprehensive reading        43.59        15.02   15  95 
Number of words per message   13.95  4.70    6.59  29.71 
Elaborated contributions (proportion)*  .41  .23  0  1
_____________________________________________________________________________________________________________________ 

Experimental group (n =87)

Gender      0.52  .50  0  1     
(0=male, 1=female) 
Socio-cultural background   .46  .50  0  1  
(0=majority, 1=minority) 
IQ (Score on SPM)    43.88  6.43   23  55     
Computer skills     29.67  4.75  12  33     
Comprehensive reading        46.63       15.89   17  83  
Number of words per message   17.02             6.58    5.70           35.30  
Elaborated contributions (proportion)*  .60  .20  .17  1
___________________________________________________________________________________________________________________ 
* Calculated as the mean of the categories presented in table 4 

Possible differences in the independent measures (gender, socio-cultural background and IQ) 
between the two experimental conditions were explored to see if the populations were 
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comparable. Although the differences were not significant, all variables were included in a 
regression analysis by way of accurate control.  
 Because socio-cultural background and gender are important categories in this study we 
also present the descriptives separated for those categories. In table 2 the descriptives are 
separated according to socio-cultural background and in table 3 they are separated according to 
gender. 

Table 2: Descriptive statistics separated for socio-cultural background

_____________________________________________________________________________________________________________________ 

          Mean  (SD)                    Min.            Max. 

             _________________________            _________________          ________________

               min.                maj.            min.     maj.          min.       maj.  
_____________________________________________________________________________________________________________________ 

Control group (N minority students=49, N majority students=54) 

IQ (score on SPM)      40.82(6.62)   44.59 (5.60)     16.0    30.0          54.0    55.0 
Computer skills       27.61 (11.0)   26.47 (10.0)¹     5.27    6.83          33.0    33.0 
Comprehensive reading      36.43 (9.28)¹   50.09 (16.30)       15.0    23.0          57.0    95.0   
Number of words per message     13.62 (4.53)   14.25 (4.87)¹        6.59   7.09             27.29  29.71 
Elaborated contributions (proportion)*     0.41  (0.23)¹     0.41 (0.23)¹      0.00   0.00          1.0      0.88
_____________________________________________________________________________________________________________________ 

Experimental group (N minority students=40, N majority students=47)

IQ (score on SPM)                    43.15 (6.97)     44.51 (5.94)      23.0     28.0          55.0     55.0 
Computer skills         28.48 (6.05)     30.70 (2.96)¹      12.0     22.0          33.0    33.0     
Comprehensive reading        42.75 (13.11)¹  49.94 (17.38)     20.0     17.0          83.0    83.0     
Number of words per message       15.15 (5.92)     18.61 (6.75)¹       5.70    7.68          35.28   35.30    
Elaborated contributions (proportion)*        0.58 (0,21)¹    0.61  (0.19)¹       0.18    0.17          0.93    1.0
_____________________________________________________________________________________________________________________ 
* Calculated as the mean of the categories presented in table 5 
¹ Significant differences (ANOVA) between minority students in the control groups as compared to minority students 
in the experimental group and between majority students in the control group as compared to majority students in 
the experimental group. 

Table 3: Descriptive statistics separated for gender

_____________________________________________________________________________________________________________________ 

              Mean  (SD)                    Min.                  Max.

      _____________________________      ______________        ______________ 

      female         male         female  male     female  male

_____________________________________________________________________________________________________________________ 

Control group (n male students=50, n female students=53)

IQ (score on SPM)    43.40 (5.52)     42.16 (7.16)     30.0  16.0        54.0    55.0 
Computer skills                 25.38 (6.87)¹    28.50 (4.85)¹   10.0  14.0        33.0    33.0 
Comprehensive reading    44.45 (4.82) ¹   42.68 (16.47)   23.0 15.0        88.0     95.0  
Number of words per message   14.96 (4.82)¹    12.88 (4.37)¹     8.23 6.59       29.71  25.15 
Elaborated contributions (proportion)*      .40 (.24)¹         .41 (.23)¹        0.0    0.0         1.0       1.0
_____________________________________________________________________________________________________________________ 
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Table 3: Descriptive statistics separated for gender (continued)

_____________________________________________________________________________________________________________________ 

              Mean  (SD)                    Min.                  Max.

_____________________________________________________________________________________________________________________ 

Experimental group (N male students=42, N female students=45)
IQ (score on SPM)    43.64 (5.79)     44.14 (7.12)    27.0    23.0       54.0     55.0                    
Computer skills     28.60 (5.43)¹    30.83 (3.62)¹   12.0   16.0        33.0     33.0 
Comprehensive reading               47.05 (17.43)¹   46.19 (14.25)  17.0    22.0       83.0     83.0  
Number of words per message   18.49 (6.58)¹     15.44 (6.27)¹  7.92   5.70       35.30   32.25 
Elaborated contributions (proportion)*      .65 (.18)¹         .54 (.21)¹        .22     .17         1.0       .92
_____________________________________________________________________________________________________________________ 
* Calculated as the mean of the categories presented in table 5 
¹ Significant differences (ANOVA) between female students in the control groups as compared to female students in 
the experimental group and between male students in the control group as compared to male students in the 
experimental group. 

Table 4 presents the correlations between the main descriptive variables. 

Table 4: Correlations between the variables (N students = 190; Pearson Correlation)

_____________________________________________________________________________________________________________________ 

 Socio- 

cultural 

backgr. 

IQ Computer 

skills 

Compreh. 

reading 

Nmbr. of 

words p. 

mess. 

Prop. of 
elabor. 
contrib. 

Programme 

__________________________________________________________________________________________ 
Gender -.04 .04   - .24**    .044    .22** .10 .00 

Soc.cult. 
backgr. 

 -.21**    -.03    -.35**     -.17* -.04 -.02 

IQ      .07    .52**    .22** .09 .09 

Computer 
Skills 

      .08      .09 .16* .24** 

Compreh. 
Reading 

       .28** .18** .09 

Number of 
words per 
message 

      
.54** .26** 

Proportion 
of elaborated  
contributions 

      .39** 

__________________________________________________________________________________________ 

** Correlation is significant on the 0.01 level (2-tailed). * Correlation is significant on the 0.05 level (2-tailed). 
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5.2 Differences between the programmes (simple ANOVA’s)

In the examination of the relations between variables, the expected relation between the 
programme and the number of words per message is first explored. Since this showed a 
significant positive correlation, an ANOVA was conducted to explore the relation in greater 
depth. The result shows that students in the elaboration programme write significantly more 
words per message (mean = 17 in lesson two and three) than students in the collaboration-only 
programme (mean = 14 words per message) (ANOVA, df 1,2=1, 188; F=13.98; sign=.00). The 
effect size was medium to large (d = 0.65). 

5.3 Type of contribution per programme 

Secondly, the differences in types of contributions made by students in the two programmes were 
explored to see if they showed significant differences. 

Table 5:  Means and standard deviations for different categories of interactions in the  
control versus experimental programme

__________________________________________________________________________________________
                                                                                                           CONTROL                        EXPERIMENTAL
                                                                                                                            ______________________              ______________________ 
                                                                                                         M              SD                       M                     SD  
___________________________________________________________________________________________
1. Cognitive contributions 

 a. Answers with elaboration    16%                .15       19%                  .13 
  b. Answers only 11%                .14         8%                  .09 
  c. Acceptance with further elaboration* 15%*                .15      23%*                .16 
  d. Acceptance without further 

     elaboration* 
19%*                .15      13%*                .13 

  e. Rejection with further elaboration 5%                 .09       6%                   .08 
  f. Rejection without further elaboration 3%                 .06      1%                    .04 
  g. Comprehension questions*  5%*               .08    12%*                  .13 
  h. Factual and verification questions* 5%*               .07      3%*                  .06 
2. Affective contributions 1%                 .06      2%                    .04 
3. Regulative contributions* 19%*               .17     12%*                 .12 
4. Other contributions 1%                  03      1%                    .05 

Proportion of elaborated contributions* 
(1a+1c+1e+1g)

   41%*               .23     60%*                 .20 

__________________________________________________________________________________________ 
* Significant differences between the control and experimental programme, explored by Analysis of 
Variance(ANOVA) 

Table 5 shows the significant differences (marked with a star *) between the programmes in the 
frequencies of contribution types, presented as a percentage of all the contributions explored by 
Analysis of Variance. A summary of the results shows that the students in the elaboration 
programme learned to not only show their acceptance of other contributions but also to add an 
elaboration on what they actually agreed with. The tendency in the collaboration programme to 
simply agree with each other (19% as compared to 13% in the other programme) might signal 
that the student try to quickly reach a consensus without exploring more (possible) answers. 
There is a lot more questioning going on in the elaboration programme. A major proportion of 
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these questions consists of more complex types of questions (directed more towards 
comprehension than towards factual or verification answers).  

The last difference of interest between the two groups is the facts that in the collaboration-
only programme students spend much more time regulating the group discussion than the 
students in the elaboration programme. This might signify that there is less need for regulation 
when the rules of constructive inter-reaction are clear to all. 

Since, with regard to the quality of messages, coding the type of contributions is more 
informative than counting the number of words per message, the categories that showed more 
elaborate types of contributions were added up to assess the proportion of elaborated 
contributions. The differences between the two programmes for this measure of participation 
were explored. The results show that students in the elaboration programme did, in fact, provide a 
higher proportion of elaborated contributions than students in the collaboration-only programme 
(ANOVA, df1,2=1,188; F=36.25; sign=.00). 

It’s interesting to note that the two measures for participation (number of words per 
message and proportion of elaborated contributions) also show a strong inter-relationship, with a 
correlation of .523 on the 0.01 level. A significant correlation among the measures suggests the 
existence of an underlying construct and thus adds support to the measure’s construct validity. 

5.4 Effects of the programme on degree of participation (words per message) 

To explore the effects of the programme on participation, several possible regression models 
were tested. In our regression analysis Z-scores were used for all variables and dummies for 
Gender, Socio-cultural background and the Programme (Condition). A model is presented with 
number of words per message as dependent variable. All independent variables were included 
(stepwise) into the model to find the best fit. Since both general and differential effects of the 
programme are to be explored, all predictor variables (gender, socio-cultural background, IQ, 
comprehensive reading, computer skill and programme) and their possible interactions with the 
programme variable in the model were included. 

After examination of the coefficients it was decided to exclude the predictors with non 
significant coefficients one by one in subsequent models (IQ, Socio-cultural background, and 
Computer skills). In the final, best fit, model, all betas are significant (see figure 2). 
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 Table 6: Regression of the predictors on the dependent variable ‘Number of words per  
message’

_____________________________________________________________________________________________________________________

Model R Square Std. Error of  R Square F Change Sign. F 
the estimate  change    change

_____________________________________________________________________________________________________________________ 

1  .05  .98   .047  9.32  .003 

2  .12  .94   .074  15.73  .000 

3  .18  .91   .056  12.69  .000 

4  .20  .90   .025  5.89  .016

_____________________________________________________________________________________________________________________ 

1. Predictors: (Constant), Gender 
2. Predictors: (Constant), Gender, Comprehensive reading 
3. Predictors: (Constant), Gender, Comprehensive reading, Programme, 
4. Predictors: (Constant), Gender, Comprehensive reading, Programme, Interaction variable Programme and 
Socio-cultural background 

In the best fit model (see table 6), 20 percent of the variance in participation (Number of words 
per message) can be explained by four factors that are included in the study. The outcomes of the 
regression analysis are presented in figure 2. 

Figure 2: Graphical representation of the outcomes from the regression analysis presented  
in tables 6 and 7 (degree of participation)* 

(* With B-coefficients; standard errors between parenthesis)

Gender, comprehensive reading skill, the programme and the interaction between programme and 
socio-cultural background all contribute significantly to an explanation of the variance in the 
dependent variable. The interaction effect means that minority students benefit less from the 
programme with respect to degree of participation as measured by the number of words per 
message. It should be noted that the proportion of the total variance in Participation explained by 
our model is small. However, within the context of the final model the effect of the programme is 
considerable. As a general (main) effect, the programme explains almost 6 percent of the 
variance over and above the variance already explained by the co-variables. In addition, the 
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programme also shows an interaction effect of .025 (with socio-cultural background). The 
combined main and interaction effect is thus 8 percent. 

Table 7: Coefficients of the regression of predictors on the dependent variable ‘Number of  
words per message’

_____________________________________________________________________________________________________________________ 

Model 4              Unstandardised coefficient  Standardised coefficient

    _________________________________________  _____________________________ 

    B  Std. Error Beta        t  Sign.

_____________________________________________________________________________________________________________________ 

4 (Constant)            -.43  .11                  -3.84  .00 

 Gender    .41  .13   .20      3.09  .00 

 Compreh. reading .22  .07   .22      3.34  .00 

 Programme  .70  .16   .35      4.35  .00 

 Interaction variable:    -.48  .19  -.19      -2.43  .02 

Programme*Socio-cultural  

background

_____________________________________________________________________________________________________________________ 

Dependent variable: Number of words per message in lessons 2 and 3 

To obtain a more concrete sense of the differences in results presented above, ANOVA’s were 
carried out for those student characteristics that are related to differences in participation. The 
results show that girls generally participate more actively in the CSCL environments. Girls 
contribute an average of 17 words, boys an average of 14 words per message (this difference is 
also significant in a simple ANOVA). In the elaboration programme students from a minority 
background participate less actively; they write a mean of 15 words per message, while Dutch-
background students write a mean of 19 words per message (this difference is also significant in a 
simple ANOVA). The model also shows that students with high ability in comprehensive reading 
do better in terms of participation (number of words per message) than students with lower 
comprehensive reading ability (although this relation did not remain significant in a simple 
ANOVA).  

5.5 Differences in type of participation by programme for various student categories  

Next to the effects of the programme on students’ participation in terms of amount of words per 
message, the differences in type of participation (by programme) for various student categories 
were explored.  
 The differences in type of contributions of the various categories of students in the 
elaboration programme will be reported on first. In the analysis, gender differences and 
differences related to the socio-cultural background of the students were found. Girls in the 
elaboration programme ask more comprehension questions (15%) than boys (9%) (ANOVA, df 
1,2=1,85; F=4.25; sign=042). Students from Dutch backgrounds show more (elaborated) non-
accepting answers (8%) than students from minority backgrounds (4%) (ANOVA, df 1,2=1,85; 
F=3.95; sign=050).  
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In the collaboration (only) programme the results also show differences related to the socio-
cultural background of the students. Minority students in the collaboration-only programme ask 
more (simple) questions (7%) than students from Dutch backgrounds (4%) (ANOVA, df 
1,2=1,99; F=6.99; sign=009). They also show less contributions including simple agreement 
(14% acceptance without an elaboration) than students from Dutch backgrounds (24%). 
Furthermore there are differences in type of participation related to comprehensive reading skill. 
Student with lower skill in comprehensive reading in the collaboration programme provide more 
(non-elaborated) answers than students with a high(er) skill in comprehensive reading (ANOVA, 
df 1,2=33,67; F=2.79; sign=000). This difference was not present in the elaboration programme. 
Furthermore, the results show that good comprehensive readers contribute more (elaborated) 
disagreement statements than poor comprehensive readers do in the collaboration programme 
(ANOVA, df 1,2=33,67; F=1.68; sign=036). There are no gender differences in type of 
participation in the collaboration-only programme.  

5.6 Effects of the programme on the quality of participation (proportion of elaborated 
contributions) 

Finally, the effects of the programme on the proportion of elaborated contributions were 
determined. The aggregated ‘type of contribution’ scores were used as the dependent variable in 
the analysis. Again, several possible regression models were explored. In our regression analysis 
Z-scores were used for all variables and a dummy variable was created for Gender, Socio-cultural 
background and the Programme variable. A model is presented with proportion of elaborated 
messages as dependent variable. All independent variables (gender, socio-cultural background, 
IQ, comprehensive reading, computer skill and programme) were included. Since both general 
and differential effects of the programme are to be explored, all possible interactions between the 
co-variables and the programme (stepwise) were included in the model to find the best fit. The 
final regression model is shown in table 8.  

Table 8: Regression of the predictors on the dependent variable ‘Proportion of elaborated  
contributions’ 

_____________________________________________________________________________________________________________________ 

Model  R Square Std. Error of  R Square F Change Sign. F 

the estimate  change    change

_____________________________________________________________________________________________________________________ 

1  .03  .99   .03    6.35  .013 

2  .18  .91   .15  32.44  .000 

3  .20  .90   .02    5.61  .019 

__________________________________________________________________________________________
1.  Predictors: (Constant), Comprehensive reading skill 
2.  Predictors: (Constant), Comprehensive reading skill, Programme 
3.  Predictors: (Constant), Comprehensive reading skill, Programme, Interaction variable Programme    
    and Gender 

In the final model as represented in table 8, 20 percent of the variance in participation (Proportion 
of elaborated contributions) can be explained by three factors that are included in the study. In the 
following table 9 the relevant coefficients are presented. 
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Table 9: Coefficients of the regression of the predictors on the dependent variable ‘amount  
of words per message’. 

_____________________________________________________________________________________________________________________ 

Model 3    Unstandardised    Standardised 

Coefficients    Coefficients

    ________________________________                   ________________________________________ 

        B  Std. Error           Beta          t              Sign.

_____________________________________________________________________________________________________________________ 

3 (Constant)     -.35  .09          13.93 .000 

 Compr.reading     14  .07             .14         2.11 .037 

 Programme     .53  .17             .26         3.18 .002

 Programme*Gender    .46  .19             .19         2.37 .019 

_____________________________________________________________________________________________________________________ 

Table 9 shows that in the final model (model 3), all betas are significant. Below in figure 3 the 
outcomes of the regression analysis are presented in a graph. 

Figure 3: Graphical representation of the outcomes from the regression analysis as  
presented in tables 8 and 9 (quality of participation)* 

(* With B-coefficients; standard errors between parenthesis)  

Comprehensive reading skill, the programme and interaction between programme and gender all 
contribute significantly to an explanation of the variance in the dependent variable. The 
interaction effect means that girls benefit more from being in the elaboration programme than 
boys. Again, it has to be noted that the proportion of the total variance in Participation explained 
by our model is small. However the programme contributes considerably to the explanation of the 
variance. When included in the model (after control for the co-variables), the programme 
explains 15 percent of the variance. In addition, the analysis reveals an interaction effect (.02) 
with Gender which yields an explanatory proportion of 17% in respect of the programme.  

To obtain a more concrete sense of the differences in the results presented above, it was 
decided to conduct an analysis of variance on the means for the student categories that show 
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differences in participation in the two programmes. Girls in the elaboration programme write a 
larger proportion of elaborated contributions (66%) than boys (55%) (ANOVA, df1,2= 1.85; 
F=6.25; sign= .014). The model also shows that students with a high ability in comprehensive 
reading do better in terms of the proportion of elaborated contributions than students who have a 
lower comprehensive reading ability, but this relation did not remain significant in a simple 
ANOVA. 

6 Conclusions and discussion 

The design of this CSCL study was aimed at ensuring access for all students to both the social 
and the socio-cognitive opportunities of group work, focussing on the active participation of all 
students as well as on the socio-cognitive activities (e.g. elaboration) that are theoretically linked 
to achievement.  
 Before presentation of the conclusion and discussion some remarks need to be made about 
the limitations of this study. Research was restricted to the process of participation. Although 
many theories assume that these kinds of processes are related to the outcomes of learning, this 
article was not aimed at establishing such a relation. The only conclusion relates to whether the 
intervention stimulated the (quality of the) participation of students. 
 A second limitation refers to the kind of measures that were used. Participation was 
measured by ‘formal’ categories such as the degree (in terms of words per message) and the 
quality (in terms of elaboration of the responses). We cannot claim that these responses were 
correct or wrong in domain-specific terms. Students’ explanations and justifications were coded 
as elaborations regardless of their subject-related content. In addition to the theoretical 
assumptions, there is an indication from studies (e.g. the work of Webb and Gillies) that these 
kinds of interaction categories are related to learning outcomes in domains of, respectively, world 
orientation and mathematics.      

The investigation was based on the following research questions:  
a. What are the general (main) effects of an experimental CSCL programme, aimed at stimulating 
elaborated contributions, on the participation of students as compared to their counterparts in a 
control programme? 
b. What are the differential (interaction) effects of the programme on the participation of various 
student categories? 

In the experimental (elaboration) programme all students were explicitly expected to provide 
elaborated contributions, i.e. providing explanations, asking (high-level) questions and 
elaborating on their acceptance or rejection of each others’ contributions. We expected this 
experimental intervention to give rise to a more intense participation (a higher number of words 
per message) and to a better quality (type) of contributions. 

The results of the study clearly show the expected effects of the programme. Students who 
participated in the elaboration programme not only wrote longer messages, they also wrote more 
elaborate types of messages. Two differential effects were found in addition, however. First, 
students from minority backgrounds appeared to benefit less from the programme than majority 
students with respect to degree of participation. Second, boys benefited less than girls from the 
programme in terms of the contribution of elaborate responses (quality of participation). 

An explanation of these differential effects may be found in the language prerequisites for 
successful participation in CSCL programmes. The targeted interactions in the experimental 
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condition require high proficiency in Dutch; in this respect the programme may have been more 
demanding for minority students, who often do not speak Dutch at home. This may have impeded 
their participation. An additional explanation might be found in cultural differences in 
communication codes. The emphasis on explicit agreement and disagreement, asking questions 
and explaining one’s position, may not match the communication patterns in which some 
minority students are socialised at home. Neither line of reasoning, however, explains the fact 
that no differential effect was found for minority students in terms of elaborated contributions. 
Minority students do not write a smaller proportion of elaborated contributions than majority 
students, which in itself is a hopeful finding. Since asking elaborate questions was one type of 
interaction included in the measure for elaborated contributions, it might be that minority 
students compensate by asking many questions. This remains to be shown. 

Concerning the interaction effect found for gender, one could argue that in CSCL-
environments girls are more easily able to show their potential and more fully exploit their 
language capacities than in face-to-face communication, since they may be less hampered by role 
conflicts and status expectations. However, the higher profit girls have from participation in the 
elaboration programme is to a large extent caused by their asking more (elaborated) 
comprehension questions. This is in line with gender-stereotyped communication patterns found 
in earlier research in which girls are found to ask more questions than boys. 
 We conclude that it is possible to create and implement a programme, based on a socio-
cultural and cognitive elaboration perspective, which enhances the overall (quality of) student 
participation in CSCL. We are also aware of the fact, however, that special attention needs to be 
paid to the participation of minority students, since they tend to participate less in such 
programmes than majority students, and to stereotyped differences in the contributions of boys 
and girls. Further research should assess the need and possibilities for further programme 
development directed to enhancing the participation of minority students and the quality of boys’ 
participation in CSCL learning environments. Further research should also show whether the 
improved participation realised in the elaboration programme translates into improved learning 
outcomes, and whether the participatory differences between girls and boys, immigrant and non-
immigrant students are related to differences in learning outcomes.
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Chapter 5 

Effects of an elaborative CSCL programme on the learning outcomes of primary school 
students: do all students benefit?

1 Abstract 

The support provided in Computer Supported Collaborative Learning (CSCL) environments is 
directed towards engaging students in active and productive interactions and improving their 
learning gains. The effects of a CSCL programme aimed at improving student participation by 
supporting elaborations in CSCL discussions were measured in a pre-test post-test control group 
design. The two programs contained the same curricular content on the topic of nutrition and 
health. Students from nine primary school classes (grade 5, average age of students 11 years) 
participated in the study. A total of 190 children participated in the CSCL discussions, completed 
questionnaires, made assignments and completed tests. The data analysis was directed to the 
programme’s general and differential effects on the learning outcomes of students. It was 
expected that students in the experimental (elaborative) programme would show better learning 
gains compared to their counterparts in the control (collaboration) programme. However, after 
controlling for the relevant co-variables, no general (main) effect of the intervention was found. 
Interestingly, the analysis showed one significant differential effect of the intervention. Minority 
students in the experimental programme outperformed their counterparts in the control group. 
Practical implications and suggestions for further research are discussed. 

2 Introduction 

The support provided in Computer Supported Collaborative Learning (CSCL) environments is 
directed towards engaging students in both active and productive interactions. Currently there is a 
strong focus in CSCL research on the effects of support for active participation and the effects of 
direct interventions on CSCL learning processes (Strijbos, 2004; Suthers & Hundhausen, 2003; 
Weinberger, Reiserer, Ertl, Fisher & Mandl, 2003; Fisher & Mandl, 2002; Suthers & 
Hundhausen, 2001; Weinberger, Fisher & Mandl, 2002; Constantino-González & Suthers, 2001). 
The proposed instructional design principles and supporting features focus on improving student 
participation to promote learning outcomes. Thus, all students engaged in CSCL should profit 
from working in these kinds of learning environments. The question is, do all students really 
benefit?  

To answer this question the learning outcomes of two experimental programs will be 
examined. The control and experimental programmes both seek to establish general conditions to 
ensure the active participation of all students. In the experimental CSCL programme an 
intervention was conducted in which all students were expected to provide explicit elaborations 
to the CSCL discussion. ‘Elaboration’ was operationalised as providing explanations, asking 
(high-level) questions and providing reasons for accepting or rejecting others’ contributions. The 
experimental outcomes were compared to a control group in which students were instructed and 
guided to collaborate without specific instructions or guidance on the elaboration of their 
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contributions. The two programs contained identical curricular content on the topic of nutrition 
and health. 

This chapter explores the general and differential effects of the programme on student 
learning outcomes. Put differently, the analysis is directed towards examining the main effects for 
all students and the differential effects for specific student categories – e.g. regarding gender, 
ability, socio-cultural background.  

Against this background, the following research questions were formulated:  
a. What are the general effects of an experimental CSCL programme aimed at stimulating 
elaborated contributions on the learning outcomes of students compared to their counterparts in a 
control programme?  
b. What are the differential effects of the programme on the learning outcomes of students with 
different characteristics and backgrounds compared to a control programme? Put differently, do 
certain categories of students benefit differentially from the programme? 

The general hypothesis was formulated as follows: Students in the experimental (elaborative) 
programme will show better learning gains compared to their counterparts in the control 
(collaborative) programme. 
 In addition, we will, in an exploratory way, test for possible interaction effects of the 
programme on different student categories. The exploration is driven by the general idea that all
students should benefit from CSCL. 

3 Theoretical and empirical background 

3.1 Do all students profit?
Computer-supported collaborative learning (CSCL) aims at engaging and supporting the active 
participation of all students in knowledge sharing and knowledge co-construction. If we want to 
ensure that all students are included and have access to the social and the cognitive opportunities 
of group work, we should explore differences in student participation and examine whether all 
participants benefit from working in a CSCL environment. It cannot be assumed that all students 
will automatically pick up any learning environment affordances. 

3.2 General lack of quality and positive impact
Collaborative learning situations can stimulate the verbalisation and explicit formulation of the 
concepts under discussion. However, they do not appear to do so automatically. An often-heard 
complaint is that the interactions of students working in CSCL remain shallow (e.g., Fischer & 
Ostwald, 2002; Stahl, 1999). Although there is wide acknowledgement that the success of CSCL 
is determined by the quality of the interaction process (Van der Linden, Erkens, Schmidt & 
Renshaw, 2000), such quality is often lacking (Veldhuis-Diermanse, 2002; Stahl, 2002; 
Kirschner, 2002; Kirschner, Buckingham, Shum & Carr, 2003). Considerable variations have 
been noted regarding both the quality of interaction and the learning outcomes of CSCL 
(Lipponen, Rahikainen, Lallimo, & Hakkarainen, 2001; Strijbos, Martens & Jochems, 2004b; 
Häkkinen, Järvelä & Byman, 2001).  

Even though it appears that high levels of cognitive knowledge construction can be 
reached in CSCL (Schellens & Valcke, 2002), there still seems to be a lack of positive impact on 
learning outcomes in some CSCL studies (Dillenbourg 2002, Lockhorst, Admiraal, Pilot, and 
Veen, 2002).  
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3.3 Setting conditions and influencing the interaction process directly
The acknowledgement that CSCL success - in terms of learning gains - is determined by the 
quality of the interaction process has directed the focus of research not only to the indirect 
measures for optimizing these processes (e.g. instructional settings, group composition or 
assignments), but also towards the more direct attempts to interfere in the ongoing processes e.g. 
by on-line instructional intervention and feedback. (Schellens, Van Keer, Valcke & deWever, 
2007). 

Earlier research examined many ways of improving the interaction processes between 
students. These approaches were inspired by both social and cognitive theories of group learning. 
The processes, that were the focus for intervention and support, varied across studies. In 
examining the extent to which instructional approaches facilitate specific CSCL processes and 
outcomes of collaborative knowledge construction (Weinberger, 2003), it is very important for 
interaction categories and teacher interventions to be specified and described precisely 
(Dillenbourg, 2002). In this way we may be able to identify the key variables that partially 
account for the positive impact of CSCL (e.g. Schellens, Van Keer Valcke & de Wever, 2007). 

In the present study we propose elaboration (lat. laborare = to work) as one possible 
mechanism through which productive interactions, and consequently, learning gains are 
stimulated (see e.g. Webb & Farivar, 1999, van der Meijden, 2005; Krol, Janssen & Veenman, 
2003). Elaborating includes being explicit, making distinctions, clarifying one’s thoughts, 
providing examples and illustrations, adding details, providing explanations and justifying one’s 
position. These are some of the activities that hypothetically lead to better learning outcomes.   

The role of elaboration in explaining the effects of collaborative learning is emphasised in 
the cognitive elaboration perspective (O’Donnell & O’Kelley, 1994). Palincsar and Brown (1989) 
combined this perspective with a socio-cultural perspective. In this approach, learning is not 
simply an outcome of solving problems in collaborative groups but the result of the activities (i.e. 
elaboration and justification of positions in the discussion) elicited in certain social settings. 
Palincsar and Brown argue that not enough attention is paid to realising these settings, nor to 
structuring student interactions to promote elaboration.  

This approach of structuring interactions is gaining in interest. In more recent years, 
CSCL studies have begun to focus on student interactions in order to improve them (e.g. 
Scardamalia & Bereiter, 1996; Soller & Lesgold, 2000; Suthers & Hundhausen, 2001; Lipponen, 
Rahikainen, Lallimo, & Hakkarainen, 2001; Saab, 2005; Weinberger, & Fischer, 2006). Some 
explicitly study the effects of process-oriented instructional supports (e.g. Strijbos, 2004; 
Weinberger & Fisher, 2006). The present study also has this aim. The instructional design 
principles (see the section 4.1) and supporting features proposed are aimed at improving student 
participation in order to promote learning gains for all.  

3.4 Outcomes of CSCL 
Even though the learning outcomes of CSCL are believed to be determined by the quality of the 
interaction process, there appears to be lack of agreement as to what constitutes a successful 
CSCS outcome. Some see (local) knowledge creation as an ongoing interactive process, which is 
never really finished (the quality of the process should be monitored), others take a more 
practical approach and seek to assess a product at some point in time. In some studies the 
outcomes are assessed by rating the group product achieved, while others seek to examine 
individual learning gains for all individual students (e.g. Cho, Stefanone & Gay, 2002; Law, 
2005). 
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Our approach was born out of concern that all students should benefit in terms of learning 
outcomes through engagement in Computer Supported Collaborative Learning. This concern 
merits an approach in which the general learning effect (in terms of individual outcomes) of the 
intervention was determined.  

3.5 Interaction effects 
There are indications that both individual and group characteristics may facilitate or hinder 
collaborative learning (e.g. Selfe & Meyer, 1991; Barrett & Lally, 1999; Savicki et al., 1999, 
Prinsen, Volman & Terwel, 2006; Webb, 1989). Cooperative learning research, in addition, 
reports on interaction effects (Leechor, 1988; Johnson and Johnson, 1994; Slavin, 1995; Terwel, 
2003). Leechor was one the first researchers who showed in his study on cooperative learning 
how high and low achieving students differentially benefit from working together in cooperative 
small groups. No research is available to date on how participation (in CSCL) with this form of 
elaboration-support affects the learning gains of students with different abilities or from different 
socio-cultural and gender groups. In addition to the expected general (main) effects, we will 
therefore search in an exploratory way for potential differential (interaction) effects on specific 
student categories. The exploration is driven by the general question whether all students benefit 
from CSCL.   

4 Methods 

4.1 Design 
The research design is characterized as pre-test, post-test, control group study. The study was of a 
quantitative nature; most variables were assessed by means of questionnaires and tests. A lesson 
series on the topic of nutrition and health was developed in which heterogeneous groups of four 
students engaged in Knowledge Forum1 discussion tasks. The following instructional design 
principles were implemented (note that the difference between the control and experimental 
condition lies in the focus on either collaboration or elaboration): 
1. Open problems in real life contexts to enable meaningful learning (e.g. Bruner, 1985; Lave, 
    1988; Vygotsky, 1978) 
2. Heterogeneous groups according to gender, socio-cultural background and ability (e.g. Hooper  
    & Hannafin, 1991; Webb, 1985a) 
3. Using adapted scaffolds as elements in the CSCL environment (e.g. Scardamalia & 
    Bereiter, 1996) 
4. Providing ‘Golden rules’ for the collaboration/ elaboration process 
5. Guided collaboration/ elaboration and problem solving in groups 
6. Individual feedback and feedback for the group on the process of collaboration/ elaboration  
    and on the use of the participation-supporting features of the programme. 
7. Group reflection on the individual and group feedback received. (e.g. Yager, Johnson, 
    Johnson & Snider, 1996; Ulicsak, 2004; Dewiyanti, 2005; Bull, Dimitrova & Brna, 2002;  
    Dillenbourg & Self, 1995). 

The foregoing design principles were chosen to make both conditions work in classrooms and to 
realize a meaningful experience for all students involved. The principles are in line with the 

                                         
1 Developed at the Ontario Institute for Studies in Education (OISE).
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theoretical background i.e. a socio-cultural and a cognitive elaboration perspective (e.g. Brown & 
Palincsar, 1989; Webb & Farivar, 1994; 1999; Gillies & Ashman, 2003).  

4.2 Participants  
Students of nine primary school classes (grade 5, average age of students 11 years) participated in 
the study. The schools were located in the city of Amsterdam (the Netherlands) and surrounding 
areas, and were selected from a network of schools which all subscribed to a local organisation 
facilitating the schools computer networks. The participating schools were selected to represent 
schools with diverse student populations and from different socio-economic areas in the city. The 
teachers agreed to dedicate approximately 70 minutes a week over six weeks in their regular 
lesson plan to implementation of our programme. A total of 190 children (92 boys, 98 girls) 
participated in the CSCL discussions and completed the questionnaires. Nearly half of the 
children who participated had parents born in countries other than the Netherlands. This means 
that half of the participants were from minority backgrounds. 103 Students participated in the 
control group condition, 87 in the experimental group condition. 

4.3 Variables and Instruments 
The control and independent variables were measured as follows.  
Gender was indicated by dummy coding with 1 for female and 0 for male students. 

The Standard Progressive Matrices test (60 items) was administered to determine general 
intellectual ability (IQ scores). Internal consistency reliability as measured by Cronbach’s alpha 
was .83 

The socio-cultural background of the children was measured by asking the children in 
which country their parents were born. If both parents were born abroad, the children were 
considered to belong to a minority socio-cultural background (mostly Moroccan and Turkish). 
Dummy coding was applied to indicate this variable with 1 for minority and 0 for majority 
children) 

During the research period the children took a test on comprehensive reading (Dutch 
CITO Standardised test), to determine their achievement level in reading. Before the lessons 
started, a questionnaire was administered to determine relevant skills. General computer skills 
were determined by providing the children with a list on which they could tick off the computer 
skills they thought they possessed (33 items). The scale’s reliability was .89 (Chronbach’s alpha). 

Students’ pre-knowledge was measured by means of a multiple choice test administered 
before the CSCL lessons started. This test contained 19 items, with Chronbachs’ alpha .63.  

The dependent variable, learning outcome, was measured by means of a 28-item multiple 
choice test with Chronbachs’ alpha .70). 

The intervention (condition) was indicated by dummy coding marked 1 for the 
experimental (elaborative) programme and marked 0 for the control (collaborative) programme. 

4.4 Analyses 
The data were analysed by multiple regression analysis. Initially, different models were explored 
by applying a multi-level analysis, but no class-level effects present could be explained by means 
of the variables included in the study. Since our analyses only resulted in individual-level effects, 
it was decided to apply a multiple regression analysis at the individual level.  
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5 Results 

The results section is structured as follows. First, the descriptives of the various dependent and 
independent variables used will be presented, followed by a summary of the effects (general and 
differential) of participation on the learning outcomes of various student categories. These effects 
will be explored by means of a regression analysis, including possible interactions between the 
independent variables.  

5.1 Descriptives and correlations 

In table 1 the descriptives of the dependent and the independent variables included in the study 
are presented. Table 3 presents the correlations between the variables. 

Table 1: Descriptive statistics for the dependent and independent variables 

_____________________________________________________________________________________________________________________ 

      M  SD  Min  Max

_____________________________________________________________________________________________________________________ 

Control group (n =103)

Gender         0.52  .50  0  1 
(0=male, 1=female) 
Socio-cultural background      .47  .50  0  1  
(0=majority, 1=minority) 
IQ (Score on SPM)       42.79  6.37   16  55 
Computer skills        26.89  6.15  10  33 
Comprehensive reading        43.59        15.02   15  95 
Pre-knowledge     10.79  3.08  3  18 
Learning outcome    18.49  4.33  9  28
_____________________________________________________________________________________________________________________ 

Experimental group (n =87)

Gender      0.52  .50  0  1     
(0=male, 1=female) 
Socio-cultural background   .46  .50  0  1  
(0=majority, 1=minority) 
IQ (Score on SPM)    43.88  6.43   23  55     
Computer skills     29.67  4.75  12  33     
Comprehensive reading        46.63       15.89   17  83  
Pre-knowledge     11.38  3.21  4  17 
Learning outcome    19.24  3.47  11  28
___________________________________________________________________________________________________________________ 

Initial differences in the control variables (gender, socio-cultural background, IQ and 
comprehensive reading) between the two conditions were explored by one-way analysis of 
variance to examine whether the populations in both conditions were comparable. Although the 
differences were not significant, all variables were included in a regression analysis by way of 
accurate control.   
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Because socio-cultural background is an important category in this study (and further analyses) 
we also present the descriptives separated according to socio-cultural background. 

Table 2: Descriptive statistics separated for socio-cultural background

_____________________________________________________________________________________________________________________ 

       Mean  (SD)                 Min.            Max. 

     _____________________________ _____________ ____________________ 

             min.                 maj.         min.    maj.              min.    maj.       
_____________________________________________________________________________________________________________________ 

Control group (n minority students=49, n majority students=54)

IQ (score on SPM)      40.82(6.62)   44.59 (5.60)    16.0     30.0              54.0    55.0 
Computer skills       27.61 (11.0)   26.47 (10.0)¹     5.27    6.83              33.0    33.0 
Comprehensive reading      36.43 (9.28)¹  50.09 (16.30)      15.0     23.0            57.0    95.0   
Pre-knowledge         9.57 (2.68)   11.89 (3.02)      3.0       6.0            15.0    18.0 
Learning outcome     16.43 (4.04)¹   20.35 (3.73)      9.0     10.0            25.0    28.0

_____________________________________________________________________________________________________________________ 

Experimental group (n minority students=40, n majority students=47) 

IQ (score on SPM)                   43.15 (6.97)      44.51 (5.94)      23.0   28.0          55.0    55.0 
Computer skills        28.48 (6.05)     30.70 (2.96)¹      12.0   22.0          33.0    33.0     
Comprehensive reading       42.75 (13.11)¹  49.94 (17.38)      20.0   17.0          83.0    83.0     
Pre-knowledge         10.50 (2.98)      12.13 (3.23)         5.0      4.0           16.0   17.0 
Learning outcome       18.93 (3.01)¹     19.52 (3.83)      12.0   11.0          24.0   28.0
_____________________________________________________________________________________________________________________ 
¹ Significant differences (ANOVA) between minority students in the control groups as compared to minority students 
in the experimental group and between majority students in the control group as compared to majority students in 
the experimental group. 

As can be seen in table 2, only the initial differences between the conditions in comprehensive 
reading of minority students and computer skills of majority students is significant as analysed by 
ANOVA. 
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Table 3 shows the correlations between the research variables. 

Table 3: Correlations between the variables (N students = 190; Pearson Correlation)

_________________________________________________________________________________________________________________ 

 Socio- 

cultural 

backgr. 

IQ Computer 

skills 

Compreh. 

reading 

Pre-

knowledge 

Programme Learning 
outcome 

__________________________________________________________________________________________ 
Gender -.04 .04   - .24**    .044 .16* .00 .10 

Soc.cult. 
backgr. 

 -.21**    -.03    -.35** -.32** -.02 -.30** 

IQ      .07    .52** .48** .09 .45** 

Computer 
Skills 

      .08 .06 .24** .06 

Compreh. 
Reading 

    .60** .09 .58** 

Pre-knowledge      .09 .59** 

Programme       .09 

__________________________________________________________________________________________ 

** Correlation is significant on the 0.01 level (2-tailed).  
* Correlation is significant on the 0.05 level (2-tailed). 

The relations between the variables will be explored in a regression analysis. In addition, the 
hypothesis regarding the expected effect of the experimental programme is tested. 

5.2 Effects on learning outcomes 

Several possible regression models were explored. In our regression analysis z-scores were used 
for all variables and dummies for Gender, Socio-cultural background and the programme. A 
model is presented with learning outcomes on the multiple choice test as dependent variable. All 
control variables and, finally, the experimental variables were included (stepwise) into the model 
to seek the best fit. Since differential effects of the programme were also to be explored, all 
possible interactions between the independent variables and the programme were included in the 
model. 
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The resulting regression model is shown in figure 1 and table 4.

Figure 1: Graphical representation of the outcomes from the regression analysis as  
presented in tables 4 and 5* 

(* With B-coefficients; standard errors between parenthesis)  

The programme variable, which was included in order to find a main effect, failed to explain a 
significant part of the variance in learning outcomes, while the coefficient was also not 
significant. In the combined regression model the IQ variable was included first, but since the 
coefficient was not significant, this variable was also excluded from finding the best fit model. 
Table 5 shows that all betas are significant in the final model (model 4).  

Table 4: Regression of the predictors on the dependent variable Learning Outcome 

_____________________________________________________________________________________________________________________ 

Model  R Square Std. Error of  R Square F Change Sign. F 

the estimate  change    change

_____________________________________________________________________________________________________________________ 

1  .092  .96   .092  19.10  .00 

2  .345  .81   .252  72.00  .00 

3  .427  .76   .083  26.87  .00 

4  .445  .75    .018     5.90   .02 

_____________________________________________________________________________________________________________________ 

1  Predictors (Constant), Socio-cultural background 
2  Predictors:(Constant), Socio-cultural background, Comprehensive reading 
3  Predictors:(Constant), Socio-cultural background, Comprehensive reading, Pre-knowledge 
4  Predictors:(Constant), Socio-cultural background, Comprehensive reading, Pre-knowledge, Interaction 
Programme*Socio-cultural background 

The following conclusions may be drawn for table 4 and 5. In the best fit model, 45% of the 
variance in learning outcomes can be explained by the four control variables included in the final 
model. No main effect of the programme was found. We conclude therefore that the research 
hypothesis was not confirmed. 
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Students’ comprehensive reading level explains the largest part of the variance in de dependent 
variable ‘learning outcomes’ (25 percent). This means that in the context of CSCL programs, the 
initial level of comprehensive reading is a relatively strong predictor. Apart from this factor, the 
predictors ‘socio-cultural background’ and ‘pre-knowledge’ both explain a considerable part of 
the variance (with 9 and 8 % respectively).  

Looking at the correlations in table 3 and the coefficients in table 5 we may conclude that 
both comprehensive reading and pre-knowledge show about the same magnitudes. We therefore 
conclude that students with a high score on these two measures appear to benefit the most from 
CSCL programs in terms of learning gains. In addition, we conclude that students from minority 
backgrounds perform more poorly in CSCL programs compared to students from Dutch 
backgrounds.  
 Interestingly, apart from this general effect of socio-cultural background, there is an 
interaction effect of programme and socio-cultural background. The positive coefficient of this 
interaction variable may be interpreted as a positive effect on the learning outcomes for minority 
students in the experimental condition. Even though these students are worse off in general when 
it comes to their learning outcomes in CSCL environments, they profit from being in the 
experimental programme in which the provision of elaborated contributions is fostered. Put 
differently, minority students in the experimental programme outperform their counterparts in the 
control programme. 
 Table 5 shows the coefficient table belonging to the regression analysis in table 4. In the 
best fit model all betas are significant. 

Table 5: Coefficients of the regression of predictors on the dependent variable learning  
outcomes (standardised scores)

_____________________________________________________________________________________________________________________ 

Model 4     Unstandardised coëfficient            Standardised coëfficient 

   ________________________________                     ___________________________________________

              B  Std. Error           Beta      t         Sign. 

__________________________________________________________________________________________ 

(Constant)                     .074       .078    .956           .340 

Socio-cultural                     -.336       .142  -.168  -2.360           .019 

background 

Comprehensive                      .314       .071  .314  4.449           .000  

reading  

Pre-knowledge                      .359       .069  .359  5.177           .000 

Interaction variable                 .394       .162  .161  2.429          .016 

Socio-cultural background 

*Programme.

_____________________________________________________________________________________________________________________ 

By means of a regression equation we can estimate the net effect of the programme for a fictional 
minority student. For this calculation we do not use the B’s of the variables’ z-scores, but the B’s 
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of the unstandardised (raw) scores, which will be inserted into the equation. Table 6 shows the 
coefficients. 

Table 6: Coefficients of the regression of predictors on the dependent variable learning  
Outcomes (unstandardised scores)

_____________________________________________________________________________________________________________________ 

Model 4     Unstandardised coëfficient            Standardised coëfficient 

   ________________________________                     ___________________________________________

              B  Std. Error           Beta      t         Sign. 

__________________________________________________________________________________________ 

(Constant)                     10.482       .988    10.614           .000 

Socio-cultural                     -1.334       .565  -.168  -2.360           .019 

background 

Comprehensive                      .081       .018  .314  4.449           .000  

reading 

Pre-knowledge                      .454       .088  .359  5.177           .000 

Interaction variable                 1.566       .644  .161  2.429          .016 

Socio-cultural background 

*Programme.

_____________________________________________________________________________________________________________________ 

The regression equation is the following: 

Learning outcome = B0 + B1*Socio-cultural background + B2* Comprehensive reading score + 
B3* Pre-knowledge + B4*Interaction Programme and Socio-cultural background. 

The learning outcome of a fictional minority student in the experimental programme, assuming 
that this student has about average scores on comprehensive reading and pre-knowledge would 
be:  

10.482 + (-1.334 * 1) + (.081 * 45) + (.454 * 11) + (1.566 * 1) = 19.353 

This calculation for a similar student in the control condition would be: 

10.482 + (-1.334 * 1) + (.081 * 45) + (.454 * 11) + (1.566 * 0) = 17.787 

The net effect of the program for an average minority student is thus 1.566. 

The maximum score that a student could achieve on the multiple choice test was 28. On an 
outcome scale of 10 points this means that the student has to answer 2.8 items correctly to 
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achieve 1 out of 10. The net effect can now be transformed on a 10 point scale to 1.566/ 2.8 = 
0.56.  

An immigrant student that would achieve a score of 17.79 in the control condition (6.35 
out of 10), would achieve a 19.35 in the experimental condition (6.91 out of 10).  

The learning outcome of a fictional majority student in the experimental programme can also be 
calculated to compare it to the learning outcome of the fictional minority student in the 
experimental programme. We again assume that this student has average scores on 
comprehensive reading and pre-knowledge.  

10.482 + (-1.334 * 0) + (.081 * 45) + (.454 * 11) + (1.566 * 0) = 19.121 

This indicates that the gap in learning gains between majority and minority students was closed in 
the experimental programme.  

In these virtual examples it was assumed that the minority student had the same average 
scores on the predictors as the majority student. In practice this is not the case, because the 
minority students have lower average scores on these predictors. And consequently a real average 
minority student would end up with a lower score than an average majority student, because their 
prerequisites are lower. 

6 Conclusions 

This study explores the effects of an experimental CSCL programme, in which all students were 
explicitly expected to provide elaborated contributions, i.e. providing explanations, asking (high-
level) questions and elaborating on their acceptance or rejection of each others’ contributions.
The outcomes of the experimental students were compared to a control group in which students 
were instructed and guided to collaborate without further instructions and guidance to elaborate. 
The two programs contained the same curricular content on the topic of nutrition and health. 

The research questions were formulated as follows:  
1. What are the general effects of an experimental CSCL programme aimed at stimulating 
elaborated contributions on the learning outcomes of students as compared to their counterparts 
in a control programme?  
2. What are the differential effects of the programme on the learning outcomes of various student 
categories (e.g. gender and socio-cultural background)? Put differently, do certain student 
categories benefit differentially from the programme? 

The general hypothesis was that students in the experimental (elaborative) programme would 
show better learning gains compared to their counterparts in the control (collaboration) 
programme. 

The answer to the first research question is that no general (main) effect of the programme 
was found. Consequently the general hypothesis of this study could not be confirmed. There were 
main effects of the control variables. Not surprisingly, the results show that students who already 
had some content-specific pre-knowledge on the topic of nutrition and health also performed 
better on the final knowledge test. Furthermore, the initial level of comprehensive reading skill is 
a relatively strong predictor of learning outcome. The main effect of students’ socio-cultural 
background is a normal finding. Minority students appear to gain less in most educational 
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programs often fall behind. The same holds true for minority students in CSCL programs. But 
even though minority students are worse off in general when it comes to their learning outcomes 
in CSCL environments, the answer to research question 2 showed an interesting and relevant 
outcome.  

Our exploratory analysis showed a differential effect of the intervention on the learning 
gains of students from various social-cultural backgrounds. Students from minority backgrounds 
outperformed their counterparts in the control programme. In other words, minority students 
benefited from participating in the experimental programme. Apparently these students profited 
from the instructional support to produce elaborated contributions in the group discussions. The 
experimental minority students were able to compensate for their general disadvantage: the gap in 
learning gains was closed. Although we did not formulate a hypothesis for this interaction effect, 
the outcome is a positive answer to research question 2, and is particularly interesting considering 
that these kinds of compensations are usually difficult to accomplish (Terwel, 2003). 

7 General discussion 

The results of this study show that, after control of some relevant variables, experimental 
intervention could not explain any significant or practical relevant effect on student learning 
outcomes. Although an earlier analysis (see Chapter 4) showed that the experimental intervention 
succeeded in improving the quality of students’ participation, there is no main effect of the 
programme on learning outcomes.  

The intervention, which lasted only six weeks, was probably too short to have any 
influence on all student outcomes as a result of participation stimulation. Of course, there were 
also other possibilities for learning content to be taken into consideration apart from engaging in 
CSCL interactions. Before the students entered the computer environment they had to prepare the 
questions individually (This is probably one of the reasons why students with good 
comprehensive reading skills do so much better. They retain more information from reading the 
relevant text in the first place). Secondly, the reading activities of the students in the Knowledge 
Forum environment were not measured. Reading each others’ notes is a less active kind of 
participation, whereas reading other students’ answers and reactions constitutes a potentially 
more beneficial learning moment.  

As shown by the effect of socio-cultural background on learning outcomes, minority 
students do not appear to learn as much as students with Dutch backgrounds do. There are many 
possible reasons for this. Having in general fewer prerequisites in terms of knowledge, skills and 
attitudes in school may place immigrant students in a less favourable position to profit from 
educational programs (Matthew effect; Kerckhof & Glennie, 1999). It may also be the case that 
the lessons content lacked cultural sensitivity and required the type of knowledge minority 
students may not have. The examples about nutrition and health, which were presented in the 
textbook and in the assignments, mostly included ingredients used in Dutch (native) kitchens. 
Provision of authentic contexts for learning might improve motivation to learn, but differences in 
students’ perception of context authenticity should also be taken into account, given different 
student backgrounds. Furthermore, students’ language skills should also be considered. Retrieval 
of textual information as well as participation in text-based exchanges requires language skills. 
CSCL programs might well be more challenging to minority students as a result. 

The interaction effect between the programme and student socio-cultural background is an 
encouraging finding. It appears that the intervention in which all students were explicitly 
expected to contribute in various ways had a positive effect on minority student outcomes. The 
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intervention had no effect for majority students. The experimental minority students were able to 
compensate for their general disadvantage. We suspect that the focus on constructive 
interreactions helps groups to stay on task, leading to greater coverage of content-knowledge in 
student exchanges. In this way more information becomes available both in reading and reacting 
to contributions. 

In conclusion we would like to suggest some avenues for future research. More 
longitudinal studies might be able to show that interventions directed towards improving 
students’ interactions can in fact improve the CSCL learning outcomes. Such studies should 
attempt to include all the interactions that students engage in, not only with each other when 
contributing their thoughts to the computer database, but also in (content-related) interactions 
with teachers and other available (content-related) resources.  

In our study a multiple choice test on the topic of nutrition and health was administered to 
measure learning outcomes. Although the test was reliable and covered the most important 
concepts of the lessons content, it does not appear to have been sufficient to establish everything 
the students learned. Other, more inclusive, outcome measures, showing what is learned over and 
above content knowledge (i.e. showing the students’ level of understanding and their ability to 
reason with the facts), would have been more true to this type of learning environment.  One 
could think of individual essays, or authentic transfer tasks (Weinberger 2003).  

We wish to suggest that more attention should be paid in CSCL environments to 
improving the outcomes for poor comprehenders. Relevant support might be provided during the 
preparation phase (devoted to the collection of text-source information) or with a view to the 
content, or lack thereof, in group contributions. In our programs no direct feedback was given to 
students regarding correctness in relation to the content of their contributions given that the 
intervention focussed exclusively on form (e.g. whether students provided explanations when 
reacting to each other). Clearly, this was a significant limitation in that, normally, students would 
have been provided with feedback if important content had been missing from their contributions. 
Some students might even have preferred to obtain the ‘correct’ answer from teacher. However, 
as we know, the art of teaching lies in providing directions towards answers rather than providing 
the answers themselves; that is, without removing the student’s own responsibility for active 
learning.  
 It is a challenge to design CSCL arrangements that ensure coverage of content without 
ceding total control of content to the teacher. The creative answers that students come up with in 
less structured tasks can be quite surprising. It may be difficult to ensure equal outcomes for all 
students, but that is a difficulty inherent to all forms of education. The educationist’s task is to 
ensure equal opportunities for all students. Translated to CSCL this means that all students should 
be included in the programme and thus have equal access to the social and cognitive 
opportunities of group work. Such inclusion may require extra attention to finding out how such 
opportunities are grasped by students who participate less, due either to their socio-cultural 
background or their academic results.   
 Participation in programs that stimulate elaborated contributions appears to be beneficial 
for minority students, who in general seem to profit less from CSCL environments in terms of 
outcomes. Although no main effect of intervention on learning gains was found, the differential 
effect that closes the minority student gap is a relevant outcome of this study. This short term 
intervention, in fact, raised minority students’ learning gains compared to the control programme. 
The specific compensation for this minority group of students (approximately half of the whole 
group) leads us to conclude that supporting students in their elaborated CSCL contributions is a 
promising approach. 
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General Conclusion and Discussion 

This thesis sets out to investigate the participation and learning outcomes of primary school 
students with different characteristics and backgrounds, who are engaged in Computer Supported 
Collaborative Learning (CSCL). The main student characteristics and background variables 
related to student participation and learning outcomes were gender, ability and socio-cultural 
background.  

Primary school students worked in heterogeneous groups and engaged in discussion tasks 
on the topic of nutrition and health. They were assisted in their collaborations by a computer 
application (Web Knowledge Forum). As additional support for student participation, 
instructional design principles regarding e.g. task, grouping and feedback were implemented in 
the CSCL environment.  

A review study, a pilot study and an implementation study were conducted, and the 
effects of an experimental intervention were tested in the main study. Students in the 
experimental programme were explicitly expected to provide elaborated contributions, i.e. 
providing explanations, asking (high-level) questions and elaborating on their acceptance or 
rejection of each others’ contributions. The intervention was aimed at improving the participation 
and the learning outcomes of all students. 

The following research questions are central to this dissertation:  
1. How is the quantity and quality of student participation in CSCL related to different 

student characteristics and backgrounds?  
2. What are the effects of an experimental CSCL programme, aimed at supporting students 

in providing more elaborate types of contributions, on the participation and learning 
outcomes of students (with different characteristics and backgrounds) as compared to a 
control programme? 

The central hypothesis examined in this study is the following: The special focus in the 
experimental programme on elaboration, i.e. providing explanations, asking (high-level) 
questions and elaborating on the acceptance or rejection of others’ contributions, will improve the 
participation and learning outcomes of students in the experimental programme as compared to 
their counterparts in the control programme.  

In the previous chapters five studies were presented in which these research questions 
were addressed. In this final chapter, the main findings of the five studies are summarized, 
integrated and discussed. Additionally, suggestions for further research and implications for 
educational practice will be provided. 

1 Results and limitations 

This section highlights the main results as well as the limitations of the five studies that were 
carried out. After the results and limitations are presented, the subsequent section will present a 
general discussion, in which the five studies are integrated and discussed from a wider 
perspective. 
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1.1 Results of the review study (Chapter 1) 

The first study started as a review, establishing what was known about patterns of participation 
(in CMC and CSCL) and their relation to students’ ability, social and ethnic backgrounds and 
gender. The differences reported in the literature mainly concerned gender differences. 
Differences related to the participation of different ability students and the different social and 
ethnic backgrounds of students have barely been subjected to study in research on CMC and 
CSCL. The review was focussed on gender-related differences.  
 The results show several studies that have identified gender differences, both in degree 
and type of participation. There appears to be a tendency for males to dominate both in CMC and 
CSCL, although such domination is less pronounced in CSCL. Both in CMC studies and CSCL 
studies gender-stereotyped communication patterns are found. Males for example, show an 
assertive style, creating tension and disagreement, while changing opinions less often and doing 
most of the explaining. Females are more focused on the task and on collaboration, showing a 
more agreeable style, asking questions and voicing opinions rather than contributing authoritative 
statements. It is further concluded that in order to avoid gender-stereotyped participation and 
communication patterns, it is necessary to explicitly address inclusiveness as one aspect of 
collaborative classroom culture. 

1.2 Results of the pilot study (Chapter 2) 

Our review of the literature showed that little is known about differences in degree and type of 
participation related to, among other parameters, ability, popularity and socio-cultural 
background. The second study (Chapter 2), a pilot study, was conducted to extend the findings on 
differences in participation. This study was set up to answer the following questions: 1) How do 
the student characteristics (gender, social-cultural background, ability and popularity) affect 
participation in CSCL? 2) How do the pre-knowledge and attitude variables (computer skills, 
attitude towards working with computers and comprehensive reading scores) affect participation 
in CSCL? 3) Do interaction effects occur between student characteristics and prior knowledge 
and attitude variables? 

The study was conducted in 5 primary school classes with a total of 120 students who, in 
heterogeneous groups of four, engaged in Knowledge Forum discussion tasks on the topic of 
nutrition and health. These research questions involved looking at both the degree and the type of 
student participation in CSCL discussions. 
 Student participation in this CSCL environment appeared to be dependent on a number of 
learner characteristics. Girls contributed more words to the discussions than boys and were more 
dependent on their computer skills in this production. Students who were good at comprehensive 
reading also contributed more words. There was also an effect of students’ popularity with 
classmates, with popular students participating more actively. Students from minority 
backgrounds appeared to participate less, contributing a smaller number of messages to the 
discussion.   

The findings on gender-differences in type of participation confirmed the gender-
stereotyped communication patterns found in our review, with boys providing more contributions 
containing answers and explanations, girls showing more agreement and boys more 
disagreement, and girls posing more questions.  
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1.3 Results of the implementation study (Chapter 3) 

The third study was a multiple case study exploring and describing the interaction processes that 
students engage in while working in an experimental (elaborative) programme. The 
implementation of the experimental programme is described. The programme was aimed at 
supporting students towards the production of more elaborate types of messages. 

The case studies were intended to provide a more in-depth view of the interaction 
processes in this specific CSCL environment and how they develop under conditions of teacher 
feedback and student reflection on the participation process.    

The main research question for this study was: 1) How do interaction processes between 
students develop under conditions of teacher feedback and student (face-to-face) reflection on the 
participation (elaboration) process. The development of the interaction processes was explored 
through observation of the groups, interviews with the students and content analyses of their 
discussions. It was expected that feedback and reflection on the type of the participation would 
result in improved participation by the students and their groups.  

The developments in student and group participation were monitored by means of several 
measures. One measure of development in the quality of students’ participation was the 
progression the students made in their use of the participation-supporting features of the 
programme (including the sentence-openers in the Knowledge Forum computer programme, 
which were intended to scaffold the way students would formulate their contributions). In 
addition, developments in degree of participation were assessed by monitoring developments 
made in the number of messages students contributed and in the number of words per message. 
Improvement in the quality of students’ contributions was monitored by counting the number of 
positive and critical feedback comments (on the elaborative behaviour) that the student had 
received from the teacher. 

Two groups of four students were followed throughout the lessons and out of each of 
these two groups two students were followed more intensely. The first group described showed 
improvements on almost all of the measures of participation. Teacher feedback and student 
reflection clearly made a positive contribution to the development of the students’ interactions 
from lesson 1 through 3. The second group described did not show a continuing improvement on 
all of the participation measures. Even though the group becomes increasingly active 
(contributing on average more contributions each lesson) and the description of the case shows 
some positive developments in student interactions, there are inconsistencies in the groups’ 
progress.  

In general, the results show that the feedback and the reflection moments contributed to 
the development of the students’ interaction processes. The interviews with students and the 
reflections that the groups had written down showed that the students adopted the idea that they 
should provide more explanations to each other. The students felt that the feedback and reflection 
was pleasant, useful and important as support for their group process. All the students 
interviewed were aware of the benefits gained from receiving feedback and reflecting on it as a 
group. The cases show examples of both individual accountability and a sense of positive inter-
dependence developing within the group. The conclusion is that there are indications that the 
feedback and reflection method was effective in shaping students’ interactions.  
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1.4 Results of the main study on participation (Chapter 4) 

The fourth study was the main study, exploring the effects of the experimental programme on the 
participation of 190 primary school students in 9 different classes. This study was designed as a 
pre-test, post-test, control group study in which the effects of the experimental programme, aimed 
at supporting students in providing more elaborate types of contributions, were tested.  

General conditions for active participation were set in both the control and experimental 
set-ups. In the experimental programme the interactions between students were structured and 
regulated directly by providing specific feedback on students’ interactions. The students in the 
experimental programme were explicitly expected to provide elaborated contributions, i.e. 
providing explanations, asking (high-level) questions and elaborating on their acceptance or 
rejection of each others’ contributions. The study explores whether (and how) specific types of 
participation that contribute to learning can be stimulated in all students. It was hypothesised that 
the special attention to elaboration in the experimental programme would improve the degree and 
quality of participation of all students.  

The research questions were: 1) What are the general effects of an experimental CSCL 
programme aimed at stimulating elaborated contributions on the participation of students as 
compared to their counterparts in a control programme? 2) What are the differential effects of the 
programme on the participation of various categories of students (e.g. girls and boys, students of 
different ability and social and cultural backgrounds)?  

The general hypothesis was that students in the elaboration programme will outperform 
their counterparts in the collaboration programme both in degree and quality of participation.  
 After controlling for several independent variables such as ability, gender and socio-
cultural background, the results show clearly the expected effects of the programme. There was a 
main effect on the degree of participation (the students in the experimental condition wrote 
longer messages). In addition the results show the expected in terms of a better quality
participation (the students wrote more elaborate types of messages) in the experimental 
programme.  

Besides the effect of the programme, there were several other effects. It appears that, in 
general, girls are more active than boys (they contribute more words per message). Additionally, 
good comprehensive readers are more active than students with low reading comprehension 
scores (they also contribute more words per message). Moreover, good comprehensive readers 
show better quality participation (contributing more elaborate types of messages). 

The results show differential effects of the programme that students engaged in. Male and 
female students and students from different socio-cultural backgrounds benefited differently from 
the programme. Minority students benefited less than majority students from the programme in 
their degree of participation (as measured by the number of words per message). At the same 
time, minority students did not write a smaller proportion of elaborated contributions compared 
to majority students. The contribution of more elaborate types of responses wás related to 
students’ gender in the experimental programme. Female students appear to benefit more than 
boys from the elaboration programme, with the higher proportion of elaborated contributions 
caused to a large extent by girls asking more (elaborated) comprehension questions. 
   
1.5 Results of the main study on learning outcomes (Chapter 5) 

In the fifth study, the second part of the main study, the learning outcomes of students with 
different resources and backgrounds participating in the two CSCL programmes were 
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determined. The investigation was based on the following research questions: 1) What are the 
general effects of an experimental CSCL programme aimed at stimulating elaborated 
contributions on the learning outcomes of students as compared to their counterparts in a control 
programme? 2) What are the differential effects of the programme on the learning outcomes of 
various categories of students (e.g. gender and socio-cultural background)?  
 The general hypothesis was that students in the experimental (elaborative) programme 
would show better learning gains compared to their counterparts in the control (collaborative) 
programme. 

No main effect of the programme was found. This means that being in the experimental 
condition did not increase students’ learning gains in general and our hypothesis had to be 
rejected. There were some other effects. Students’ comprehensive reading level had an important 
significant effect on learning outcome. There was also an effect of students’ content-specific pre-
knowledge. Students who already knew more about nutrition and health before the lessons started 
received a higher score on the multiple choice test. The effect of socio-cultural background shows 
that minority students are at a general disadvantage in terms of outcomes in this kind of CSCL 
environment. 

Participating in the experimental programme did, however, appear to impact on the 
outcomes of minority students in a positive way. It appears that the intervention in which all 
students were explicitly expected to provide elaborated contributions, has had a positive effect on 
the outcomes of minority students. Being in a programme in which the provision of elaborated 
contributions is fostered appears to be beneficial for minority students, who in general are at a 
disadvantage in terms of outcomes in this kind of CSCL environment.

1.6 Limitations 

The main limitations of the study may be summed up in six points. 
 The first important limitation is related to the decision of the researchers (in the main 
study) to conduct the lessons themselves. This decision had an impact on the ecological validity 
of the study. In the study the researchers combined their researchers’ role with that of developer 
and teacher. There were several reasons for this. First, the teachers did not have the time to 
undergo more thorough training. Since the interventions had to be carried out according to a set 
of instructional design principles (for the research conditions to be comparable across classes), it 
would have taken a considerable amount of time to fully prepare the class teacher in 
implementing the rather complex programme according to those rules. Because of their expertise 
in the theoretical backgrounds of CSCL and the role of cognitive elaboration in this educational 
setting, the researchers were more widely prepared and familiar with the programme than the 
class teacher. Thirdly, the researchers wanted to have first-hand experience in order to understand 
the implementation processes. These reasons made the researchers decide to carry out the 
interventions themselves. Even though there was a clear motivation for the decision, the question 
whether the regular teachers would have delivered the same results is still valid. 
 The second limitation concerns the way participation and elaboration were measured. It is 
claimed that the different types of participation indicate contributions of different quality (e.g. 
disagreement with - or without justification). The more elaborate types of contributions (e.g. with 
justification) are supposed to be of better quality than the less elaborate types (e.g. without 
justification). However, this measure still fails to establish correctness of domain specific 
knowledge. Students could be adding justifications that include misconceptions or incorrect 
assumptions and explanations. So, even though we show that our experimental programme 
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improves the quality of students’ participations, there is a clear limitation as to what is regarded 
as ‘quality’ participation. 

A third important issue that needs to be mentioned concerns the instrument that was used 
to measure the learning outcomes of the students who had participated in the study. Learning 
outcomes were measured by means of a multiple choice test on the topic of nutrition and health. 
The test was reliable and covered the most important concepts of the lessons content. However, 
this measure does not appear to be sufficient to establish everything the students learned. It would 
be more true to these kinds of learning environments to take other outcome measures to show 
what is learned over and above content knowledge (showing the students’ level of understanding 
and their ability to reason with the facts). One could think of individual essays, or authentic 
transfer tasks.  

A further limitation of the study concerns our statistical models for analysis. In the 
analyses straightforward regression models were tested. More complex models could have been 
tested. A more complex model would include participation as a mediator between the dependent 
variables (learner characteristics and the programme) and the learning outcome. In such a model 
participation would serve to clarify the nature of the relationship between the independent 
variables and the learning outcomes of CSCL.   
 The last mayor limitation concerns the generalisability of the results. Since the students 
and the teachers followed some specific procedures (described in the chapters), the differences in 
participation found can probably only be replicated in similar class arrangements, for instance 
arrangements in which the groups are heterogeneous and participation is part of class 
requirements.  

2 General Discussion 

This section integrates the results of the five studies and discusses the results from a wider 
perspective.  
 The main study showed a main effect of the programme on the quality of students’ 
contributions but no main effect on the learning outcomes. Effects of gender, comprehensive 
reading level and socio-cultural background on the (degree of) participation were found in all of 
the empirical studies. Moreover, the main study showed some differential effects (both on 
participation and learning outcomes) of the programme interacting with students’ gender and 
socio-cultural background. These findings will be discussed below. 

In all of our studies, and with multiple measures of participation the degree of male 
students’ participation was found to be less than degree of female students’ participation. This 
general finding disconfirms many earlier findings (Barrett & Lally, 1999; Carr et al., 2004; 
Lipponen, 1999; Robertson et al., 2003; McConnell (1997), while confirming some other 
findings (e.g. Li, 2002). Furthermore, in all of our studies good comprehensive readers show 
better participation and (in the last study) also better learning outcomes. Both kinds of findings 
may be related to the language prerequisites for successful participation in CSCL programmes in 
general.  

One possible explanation for the fact that this CSCL environment appears to favour girls, 
lies in the heavy burden that CSCL environments places on the language proficiency of the 
students when discussing concepts, applying writing skills and (meta)cognitive - and 
communicating strategies. Female students often outperform their male counterparts on 
assignments and tests on language-related domains and topics. One could additionally argue that 
in CSCL environments girls can more easily show their potential and more fully exploit their 
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language capacities than in face-to-face communication. However, the higher benefits girls have 
from participation in the elaboration programme (in terms of their proportion of elaborated 
contributions) is to a large extent caused by their asking more (elaborated) comprehension 
questions. This is in line with gender-stereotyped communication patterns found in earlier 
research, in which girls are found to ask more questions than boys (Li, 2002).  

Because of the consistent finding that girls participate more in these CSCL environments 
we may cautiously conclude that male students need extra attention in the matter of participation. 
However, no differences in their learning gains were found. Furthermore, because of gender-
specific patterns in the type of participation we may conclude with similar caution that the 
participation of both male and female students needs attention. It is not yet known if these 
differences in types of participation may produce differences in outcomes of CSCL for males and 
females. 

The fact that minority students appear to benefit less from CSCL in their degree of 
participation (as measured in the pilot study by number of contributions and in the main study as 
the number of words per message) may also be related to the language prerequisites for 
successful participation in CSCL programmes. The CSCL discussions require high proficiency in 
the Dutch language; in this respect the programmes may have been more demanding for minority 
students, who often do not speak Dutch at home. This may have had a negative effect on 
participation. An explanation for the lower degree of participation by minority students, in the 
experimental programme in particular, might be found in cultural differences in communication 
codes. The emphasis on explicit agreement and disagreement, asking questions and explaining 
one’s position, may not agree with the communication patterns into which some minority 
students are socialised at home. However, neither line of reasoning provides a satisfactory 
explanation for the lack of differential effect for minority students in terms of elaborated 
contributions. The fact that minority students do not write a smaller proportion of elaborated 
contributions than majority students is in itself a hopeful finding.  

Interestingly, there is an indication that, in terms of learning outcomes, minority students 
benefit from being in the elaboration programme, in which the provision of more elaborated 
contributions was fostered. It might be the case that generating a larger proportion of elaborated 
contributions (as a measure of the quality of participation) is more important in obtaining positive 
learning outcomes than generating longer messages per sé. Another explanation might be that 
minority students benefit through their ‘passive’ participation in the programme rather than their 
active participation. It is possible that these students learn from reading the contributions made by 
their group members. 

No main effect of the experimental programme was found on learning outcomes. Being in 
the experimental condition therefore did not increase students’ learning gains in general. On the 
other hand, the relatively short intervention did succeed in improving the quality of students’ 
participation (as measured by the proportion of elaborated contributions). The general 
improvement in the quality of students’ participation and the specific advantage for minority 
students in terms of learning outcomes leads to the conclusion that intervening directly in the 
manner of student interaction is a promising approach. 

3 Suggestions for further research 

The first issue that future studies might address is how participation should be measured. In most 
research on participation in CSCL, the measure of participation taken is the number of notes that 
were written during a specific period of time (Lipponen, Rahikainen, Hakkarainen, Palonen, 
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2003; Guzdial, 1997; Guzdial & Turns, 2000; Hara, Bonk & Angeli, 2000; Hewitt & Tevlops, 
1999; Hoadley & Linn, 2000; Howell-Richardson & Mellar, 1996; Lipponen, 1999; Muukkonen, 
Hakkarainen & Lakkala, 1999; O’Neill, Edelson, Gomez & D’Amico, 1995). Sometimes the 
number of words written is used as a measure of participation (e.g. Savicki et al., 1996a). In the 
present study, the analyses include multiple methods of measuring participation. In the pilot study 
both the number of messages written and the number of words per minute were used as indicators 
of student activity. In the main study we introduced another measure of active participation, 
namely the number of words per message (see also Li, 2002, McConnell, 1997, Rourke, 
Anderson, Garrison & Archer, 2001), as a shallow measure of the elaborateness of the 
contributions. Work by Hara, Bonk and Angeli (2000) supports this type of measure. They refer 
to lengthy messages as “one sign of depth to student electronic interaction” (p. 129). Future 
research might address the question whether this way of measuring participation in fact signifies 
depth of interaction and how such a measure would relate to learning outcomes in (synchronous) 
CSCL.

Active participation is deemed an important factor in Computer Supported Collaborative 
Learning, especially when the participation rates drop below a certain minimum (Lipponen, 
Rahikainen, Hakkarainen, Palonen, 2003). Future research might be able to indicate some 
minimal level of participation. Until now, findings on the relationship between active 
participation and students’ achievements have been contradictory. Some authors even question 
the importance of differences in participation, which makes insight into the effects of 
participation all the more relevant. It is widely agreed that the success of CSCL is determined by 
the quality of the interaction process (e.g. Van der Linden, Erkens, Schmidt & Renshaw, 2000). 
In more recent years research has started to focus on more content-related measures of 
participation. Research should work towards identifying those categories of interaction that 
improve learning outcomes, and develop content-analysis tools, enabling these categories to be 
measured in quantity. To extend the argument that more insight needs to be gained into the 
effects of (active) participation, future research should examine if certain types of participation 
lead to better outcomes than others.  

Another matter that needs to be addressed is how certain factors in the learning 
environment affect participation. The literature does not always provide information on important 
factors in the learning environment that might affect the participation and learning outcomes of 
the students working with CSCL. The task is not always explained clearly; nor is the application 
used always thoroughly described. Moreover, decisions concerning grouping are not explained in 
advance (Crook, 1998) and instructions issued to students prior to their use of CSCL are hardly 
ever elaborated. This makes it difficult to compare the findings and explain the variance. The 
research community should work towards finding answers to the question of how certain factors 
in the learning environment affect students’ participation, and systematically report on those 
factors.  

An important question for future research is: What is the learning effect of interventions 
intended to improve participation? In addition to exploring how certain types of contributions are 
related to the outcomes of collaborative work, research should explore how specific types of 
participation known to contribute to learning can be instilled all students. More longitudinal 
studies on interventions directed at supporting specific types of participation might be able to 
show that some types of intervention do in fact enable learning outcome improvements in CSCL 
environments. In answering the question relating to outcomes, future research might pay more 
attention to the coding of students’ contributions, not only in terms of types (categories) of 
participation but also in terms of correct content.  
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Active participation in terms of writing contributions to a CSCL database is not the only activity 
students engage in that provides opportunities for learning content. Future studies should try to 
include all interactions that students engage in, not only with each other when contributing their 
thoughts to the computer database, but also their (content-related) interactions with the teacher 
and their interaction with the other available (content-related) resources. The fact that these 
interactions (such as reading behaviour) are disregarded in favour of students’ writing activities 
might explain the difficulty in establishing a clear-cut relationship between participation and 
outcomes.  

Learning interactions are complex matters. The differential effects found in the present 
study show that student characteristics can interact with the learning environment. Future 
research should try to address such differential effects. CSCL researchers are beginning to take an 
interest in the participation of different categories of students. In addition research should pay 
attention to how these characteristics and the learning environment factors might interact.  

4 Implications for educational practice 

CSCL may be implemented in Dutch primary schools to promote educational goals such as 
developing social behaviour (collaborative skills) and learning to use new media (e.g. McManus 
& Aiken, 1996; Hooper, 1992). CSCL programmes do not always have fixed content, enabling 
their use for multiple school subjects. They appear to be particularly well suited for use with 
science subjects, where complex and open-ended problems can be collaboratively explored and 
discussed in a CSCL environment.  

As noted in many studies, CSCL is a motivating arrangement for learning (e.g. Salomon, 
1992; Lipponen & Hakkarainen, 1997). Both students and teachers appear to be enthusiastic 
about working with CSCL in their classes (for specific experiences with Knowledge Forum, see 
de Groot, 2005). The fact that students experience CSCL as very pleasant (De Groot, 2005) does 
not make it less relevant to take notice of differences in students’ participation and outcomes. 
CSCL necessitates a mutual engagement of participants in an effort to solve a problem together 
and, since the quantity of students’ participation is an indicator of this engagement, teachers 
should monitor how actively students are participating, and should gain information to find out 
why some students are inactive.  

Another point to consider is the heavy burden that CSCL environments appear to place on 
the language proficiency of students. The present study shows relations of comprehensive reading 
ability to multiple measures of participation and to the outcomes of the CSCL programme. 
Teachers should make extra efforts towards supporting the participation of weak comprehensive 
readers in Computer Supported Collaborative Learning arrangements.  

Different styles of participating and different roles taken by students can contribute to the 
learning process. We do not believe that students benefit from taking one and the same role in the 
group for longer periods of time. Therefore teachers should stimulate their students into using a 
wide range of communication styles.  

Gender-related differences in communication styles have been subject to a substantial 
amount of research. We do not yet know the impact of for instance gender-related 
communication styles on the outcomes of CSCL, but teachers may still wish to stimulate a wider 
range of styles (for instance to get boys to ask more questions or to get girls to show more open 
disagreement). When gender differences are considered to be a reflection of different 
socialization processes, changing gender-related communication styles merits a social approach. 
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In order to avoid gender-stereotyped participation and communication patterns, it is necessary to 
explicitly address inclusiveness as an aspect of a collaborative classroom culture. 

Differences in participation between students from different socio-cultural backgrounds 
might also reflect different socialization processes. The collaborative classroom culture should 
provide a safe learning environment, in which each student should be able to, for instance, 
disagree with another student for the purpose of learning. Disagreements can bring 
misconceptions to light and clarify different perspectives, if used constructively. At the same time 
we should try to enable students to make contributions that originate from their own experiences. 
In that way, differences in cultural practices relating to nutrition and health would become more 
central to class discourse and learning materials would be checked for cultural appropriateness. 

Our general recommendation regarding differences in types of student contribution is that 
students should be assisted in developing a wide repertoire of communicative styles and roles. 
Attention to such a repertoire would help modify students’ ideas concerning the appropriateness 
or absence of their reactions to each other. 

Our main study shows that it is possible to improve students’ interaction processes by not 
only focusing on individual achievements but also by paying attention to the dynamics and 
interactions that may lead to such achievements. In our programmes the students were not given 
any direct feedback on the correctness of their contributions’ content because our interventions 
were focussed on their form (e.g. whether they provided explanations in their reactions to each 
other). The focus was on the process and not on the quality of the concepts and explanations in 
the domain of nutrition and health. We do not propose this kind of support as a standard way, but 
rather recommend its use in temporary exercises, with the clearly defined objective of making the 
students elaborate on their thoughts in a medium that, by itself, does not support the exchange of 
longer messages. In regular learning environments the monitoring of correct content is normal 
practice. Students should be provided with feedback by the teacher when important content is 
missing. 

Our studies show that intervening directly on the way students interact is a promising 
approach. The description of the practices in the multiple case-study creates awareness of how 
group process can be supported by teachers and students themselves. Insights into these processes 
can be used, for example, in feedback and reflection procedures, enabling group process 
improvements. In this way the goal of promoting positive interactions for learning can be 
achieved. 
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Samenvatting (Dutch Summary) 

In een globaliserende wereld wordt het samenwerken op afstand steeds belangrijker. Meer en 
meer informatie wordt uitgewisseld met behulp van een variëteit aan media, zoals e-mail, chat en 
blogs. Deze media worden in toenemende mate gebruikt door zeer diverse gebruikers. Het 
gebruik van interactieve media creëert nieuwe mogelijkheden voor mensen om samen kennis op 
te bouwen en toegang te vinden tot netwerken waarin kennis aanwezig is. Toch is toegang tot 
deze interactieve media op zichzelf nog geen garantie voor werkelijke deelname aan processen 
van kennisconstructie en evenmin dat de beschikbare kennis ‘eigen’ wordt.  
 In de laatste decennia is een nieuwe toepassing van interactieve media in het 
onderwijs(onderzoek) geïntroduceerd. Deze toepassing draagt de algemene Engelse term 
‘Computer Supported Collaborative Learning’ (CSCL). Het samenwerkend leren wordt 
ondersteund door een computerprogramma dat hiervoor speciaal ontwikkeld is. Vaak wordt, 
naast de computerondersteuning, nog extra ondersteuning geboden in de vorm van een 
meeromvattend onderwijsontwerp. Naast de belangrijke vraag of deze manier van samenwerkend 
leren voldoende leeropbrengsten genereert is het van belang te weten of wel alle leerlingen ervan 
profiteren.  
 Dit proefschrift richt zich op de participatie en leeruitkomsten van leerlingen tijdens het 
samenwerkend leren. De leerlingen werden daarbij ondersteund door een computer programma, 
genaamd Knowledge Forum  en door een meeromvattend onderwijsontwerp dat gericht was op 
het bevorderen van de participatie door de leerlingen. In kleine, heterogene groepen en via de 
computer bediscussieerden leerlingen uit groep 7 van het primair onderwijs vragen over gezonde 
voeding. Er is onderzocht of de kwantiteit en kwaliteit van de participatie en de uitkomsten 
gerelateerd zijn aan verschillende karakteristieken en achtergrondkenmerken van de leerlingen. 
Hierbij werd in hoofdzaak gekeken naar sekseverschillen, verschillen tussen autochtone en 
allochtone leerlingen en verschillen in begaafdheid en prestatieniveau.  

In de hoofdstudie van deze dissertatie is een experimenteel onderwijsontwerp 
geïmplementeerd. Het experimentele ontwerp beoogde de kwaliteit van de participatie te 
verbeteren door leerlingen te stimuleren hun bijdragen aan de gezamenlijke discussie te 
elaboreren. Dat gebeurde door middel van feedback (door de leerkracht gegeven) waarin expliciet 
aandacht werd besteed aan het leren ‘elaboreren’ van de bijdragen. Dit elaboreren betekende 
meer concreet dat de leerlingen erop moesten letten dat ze elkaar voldoende uitleg gaven en dat 
ze elkaar (begrips)vragen stelden. Ook moesten zij tijdens een discussie niet alleen aangeven 
wanneer ze het met elkaar eens of oneens waren, maar zij dienden ook uitleg en onderbouwing 
aan te brengen. De vraag hierbij is of dit experimentele onderwijsontwerp voor alle leerlingen 
betere participatie en leerresultaten oplevert dan een controle ontwerp. De verwachting was dat 
de expliciete aandacht voor het leren elaboreren van bijdragen de mate en de kwaliteit van de 
participatie door leerlingen zou bevorderen en dat de leerprestaties zouden verbeteren.  

De volgende onderzoeksvragen staan centraal in deze dissertatie: 
I. Hoe is de kwantiteit en de kwaliteit van participatie in CSCL gerelateerd aan 

verschillende leerling-karakteristieken?  
II. Wat zijn de effecten van een experimenteel programma, gericht op het ondersteunen 

van leerlingen in het bijdragen van meer ‘ge-elaboreerde’ typen bijdragen, op de 
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participatie en leeruitkomsten van leerlingen (met verschillende karakteristieken) in 
vergelijking met een controleprogramma?  

De hypothese was dat het experimentele programma een positieve invloed zou hebben op de 
participatie en de leeruitkomsten van de leerlingen in vergelijking met een controlegroep. 
 Om deze onderzoeksvragen te beantwoorden zijn vijf studies uitgevoerd waarover in de 
vijf hoofdstukken van deze dissertatie wordt gerapporteerd. De eerste studie was een 
literatuurstudie. De vier andere studies waren empirische studies waarin data werden verzameld 
door pre- and post-test metingen en procesmetingen met behulp van vragenlijsten, observaties en 
interviews die werden afgenomen binnen de klassen die in het onderzoek participeerden. De 
hoofdstudie bevat een vergelijkend design met een experimentele en een controle groep. In totaal 
namen er 190 leerlingen van 9 verschillende klassen deel aan de hoofdstudie.
 De resultaten van de studies worden nu besproken aan de hand van de twee 
onderzoeksvragen die in deze dissertatie centraal staan. 

Hoe is de kwantiteit en de kwaliteit van participatie in CSCL gerelateerd aan verschillende 
leerling karakteristieken?  

Het eerste hoofdstuk van dit proefschrift bevat de rapportage van een literatuuronderzoek dat 
beoogde vast te stellen wat er zoal bekend was over de relatie tussen participatie in CSCL en de 
verschillende leerling-karakteristieken (sekse, prestatieniveau en sociale en culturele 
achtergrond). Omdat er in de literatuur op dit gebied voornamelijk over sekseverschillen is 
gerapporteerd en er weinig bekend bleek te zijn over participatieverschillen tussen leerlingen van 
verschillende prestatieniveaus en verschillende sociaal-culturele achtergronden, is er voor 
gekozen de review te focussen op sekseverschillen. In deze review werd zowel gekeken naar 
sekseverschillen in de mate van participatie als naar seksegerelateerde participatie stijlen en 
sekseverschillen in leeruitkomsten. 
 Met betrekking tot sekseverschillen in de mate van participatie lijkt het beeld te zijn dat 
mannelijke studenten meer participeren in CSCL en gelijksoortige programma’s dan vrouwelijke 
studenten. De literatuur laat verder zien dat er duidelijke seksegerelateerde participatiestijlen te 
onderscheiden zijn wanneer mannelijke en vrouwelijke studenten samenwerken via de computer. 
Mannelijke studenten laten een assertieve stijl zien, waarbij openlijke onenigheid veelvuldig 
voorkomt, er weinig aanpassingen plaatsvinden in de geformuleerde meningen en veel bijdragen 
de vorm van uitleg krijgen. Vrouwelijke studenten lijken meer taakgericht en 
samenwerkingsgericht te zijn, waarbij ze een meer vriendelijke stijl hanteren. Ze laten duidelijk 
hun overeenstemming blijken, stellen vragen aan de andere deelnemers en geven uiting aan hun 
mening zonder zich daarbij autoritair op te stellen. Uit de review wordt geconcludeerd dat het 
belangrijk is om inclusiviteit een expliciete plek te geven in de (klasse)cultuur van samenwerken 
om sekse-stereotiepe participatie en communicatiepatronen te voorkomen. 
 In het tweede hoofdstuk wordt onderzoeksvraag 1 onderzocht aan de hand van een 
empirische (pilot) studie. Voor deze studie is een (CSCL) lessenserie ontwikkeld over gezonde 
voeding en geïmplementeerd in vijf verschillende klassen (groep 7) in het primair onderwijs. Het 
basis ontwerp bevat een aantal algemene condities voor het bevorderen van actieve participatie 
van de leerlingen (bijvoorbeeld een groepsevaluatie en een individuele evaluatie, ter bevordering 
van onderlinge afhankelijkheid en van individuele aansprakelijkheid).  

De hoofdvraag is in deze pilot studie opgesplitst in drie deelvragen. 1) Hoe wordt de 
participatie in CSCL beïnvloed door de verschillende leerling karakteristieken (o.a. sekse, 
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prestatieniveau en sociaal-culturele achtergrond)? 2) Hoe wordt de participatie in CSCL 
beïnvloed door voorkennis en attitude variabelen (computervaardigheid, attitude ten opzichte van 
het werken met computers en begrijpend leesvaardigheid)? 3) Treden er interactie-effecten op 
tussen leerling karakteristieken en de voorkennis - en attitudevariabelen?  

Met betrekking tot verschillen in de mate van participatie zien we dat meisjes actiever 
bijdragen aan de CSCL discussie dan jongens (ze dragen meer woorden bij aan de discussie) en 
dat ze daarbij meer afhankelijk zijn van hun computervaardigheid dan jongens. Meisjes met 
weinig computervaardigheid hebben bijvoorbeeld meer moeite actief mee te doen dan jongens 
met weinig computervaardigheid. De actieve participatie van de leerlingen (het aantal woorden 
dat ze bijdragen) is verder afhankelijk van hun vaardigheid in begrijpend lezen. Studenten die 
hoog scoren op begrijpend lezen dragen ook actiever bij aan de discussie. Verder zijn studenten 
die populair zijn bij hun klasgenootjes actiever in de CSCL omgeving dan de minder populaire 
leerlingen. Hoewel allochtone leerlingen niet minder woorden bij leken te dragen aan de CSCL 
discussie, is er wel een indicatie dat allochtone leerlingen minder berichten bijdragen dan 
autochtone leerlingen. 

De bevindingen met betrekking tot seksegerelateerde participatiestijlen (in het type 
participatie) laten soortgelijke patronen zien als werden gevonden in de review studie. De 
jongens communiceren meer met directe antwoorden en vertonen meer onenigheid, de meisjes 
laten meer overeenstemming zien met andere deelnemers en stellen ook meer vragen.  

Wat zijn de effecten van het experimentele programma op de participatie en de 
leerresultaten?  

Het derde hoofdstuk laat aan de hand van een aantal casussen van leerlingen en hun groepjes zien 
hoe de interacties tussen de leerlingen zich ontwikkelen in een experimenteel programma. Dit 
programma was opgezet om leerlingen te ondersteunen in het bijdragen van meer ‘ge-
elaboreerde’ typen bijdragen. De leerlingen kregen feedback over de bijdragen die zij geleverd 
hadden aan de discussie die zij een week eerder met hun groepje gevoerd hadden. In de feedback 
werden de leerlingen erop gewezen dat ze elkaar voldoende uitleg moesten geven, dat ze elkaar 
(begrips)vragen moesten stellen en dat ze tijdens een discussie niet alleen aan moesten geven 
wanneer ze het met elkaar eens of oneens waren, maar dat ze daarbij ook uitleg en onderbouwing 
moesten aanbrengen. Nadat de leerlingen de feedback ontvangen hadden, voerden ze met hun 
groepje een reflectieopdracht uit waarin hen werd gevraagd op te schrijven wat ze bij de volgende 
discussie anders zouden doen. De verwachting was dat de feedback van de leerkracht en de 
reflectie daarop door de leerlingen zou resulteren in verbeterde participatie door de leerlingen en 
hun groepjes.  

Twee groepjes van vier studenten werden door de lessen heen gevolgd en uit deze 
groepjes werden steeds twee leerlingen meer intensief gevolgd. Het eerste groepje dat in 
hoofdstuk drie wordt beschreven liet een duidelijke vooruitgang zien in participatie. De feedback 
van de leerkracht en de reflectie daarop door de leerlingen lijken bij te dragen aan een verbetering 
van de interacties tussen de leerlingen. Het tweede groepje dat werd beschreven laat echter een 
grilliger beeld zien. Ook al wordt de groep steeds actiever (ze dragen gemiddeld steeds meer 
berichten bij aan de discussie) en laat de beschrijving een aantal positieve ontwikkelingen zien, 
de trend van verbetering in de participatie was in dit groepje minder duidelijk aanwijsbaar. 

De resultaten van de casus studie laten zien dat de methode van feedback en reflectie over 
het algemeen een positieve invloed had op de ontwikkeling van de interacties tussen de leerlingen 
in de twee groepjes. De leerlingen waren zich bewust van het belang van het geven van meer ‘ge-
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elaboreerde’ (uitgewerkte en beargumenteerde) bijdragen en gaven aan dat ze de feedback nuttig 
vonden.  

Het vierde en vijfde hoofdstuk van dit proefschrift zijn de weerslag van de hoofdstudie. 
Deze studie was quasi-experimenteel van aard en was ontworpen als een pre-test, post-test 
contrôle groep design. In deze hoofdstudie worden de effecten van het experimentele programma 
vergeleken met de effecten van een controle programma. Het voornaamste verschil tussen de 
twee programma’s lag in de aandacht voor elaboratie in de experimentele conditie. In beide 
programma’s waren algemene condities voor actieve participatie en samenwerking 
geïmplementeerd. Daarnaast beoogde de experimentele conditie directe invloed uit te oefenen op 
het type bijdragen dat de leerlingen leverden in de CSCL discussies. Van de leerlingen in de 
experimentele conditie werd verwacht dat ze elkaar uitleg gaven, elkaar begripsvragen stelde en 
dat ze een uitweiding gaven wanneer ze het wel of niet met de bijdragen van de andere 
groepsleden eens waren.  

De hoofdvraag naar het effect van het experimentele programma op het proces van 
participatie wordt in hoofdstuk vier behandeld aan de hand van twee deelvragen: 1) Wat zijn de 
hoofdeffecten van een experimenteel CSCL programma, gericht op het stimuleren van ‘ge-
elaboreerde’ (uitgewerkte en beargumenteerde) bijdragen op de participatie van leerlingen in 
vergelijking met de participatie van de leerlingen in het controle programma? 2) Wat zijn de 
differentiële effecten van het experimentele programma op de participatie van verschillende 
categorieën studenten (bijv. jongens en meisjes en studenten van verschillende sociaal-culturele 
achtergronden en prestatieniveaus)? De hypothese was dat de speciale aandacht voor elaboratie in 
het experimentele programma zowel de kwantiteit als de kwaliteit van de participatie van alle 
leerlingen ten goede zou komen. 

De mate van participatie werd vastgesteld aan de hand van het aantal woorden dat 
leerlingen bijdroegen per bericht. De kwaliteit van hun participatie werd vastgesteld door middel 
van een procedure waarin de bijdragen van de leerlingen gecodeerd werden aan de hand van een 
codeerschema dat onderscheid maakt tussen ge-elaboreerde en niet ge-elaboreerde typen 
bijdragen (bijvoorbeeld: het met elkaar oneens zijn zonder en met onderbouwing). 

De resultaten in hoofdstuk vier laten duidelijk de verwachte effecten van het 
experimentele programma zien. Er is een hoofdeffect van het programma op de mate van 
participatie (de studenten in het experimentele programma schrijven langere, meer uitgebreide 
berichten dan de studenten in het controle programma). Bovendien laten de studenten in het 
experimentele programma een betere kwaliteit zien in hun participatie (de leerlingen in het 
experimentele programma schrijven meer bijdragen van het ge-elaboreerde type dan de leerlingen 
in het controle programma). 

Naast de hoofdeffecten van het programma laten de resultaten nog andere, algemene, 
effecten zien. De meisjes dragen in beide programma’s meer woorden per bericht bij aan de 
discussie. Ook leerlingen die goed zijn in begrijpend lezen schrijven langere berichten. 
Bovendien is de participatie van deze leerlingen van betere kwaliteit. Leerlingen die goed zijn in 
begrijpend lezen schrijven meer ge-elaboreerde typen bijdragen.  

Niet alle leerlingen profiteren in gelijke mate van hun deelname aan het experimentele 
programma. Allochtone leerlingen die deelnemen aan het experimentele programma schrijven 
kortere berichten dan autochtone leerlingen. De berichten die ze bijdragen zijn echter niet van 
mindere kwaliteit (ze schreven proportioneel evenveel ge-elaboreerde type berichten als 
autochtone leerlingen). Wat betreft de proportie ge-elaboreerde berichten profiteren meisjes wél 
meer van hun deelname aan het experimentele programma dan jongens. Meisjes lijken vooral 
beter (ge-elaboreerde) type vragen te stellen dan jongens.  
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De hoofdvraag naar het effect van het experimentele programma op de leeruitkomsten wordt in 
hoofdstuk vijf behandeld aan de hand van twee deelvragen: 1) Wat zijn de hoofdeffecten van een 
experimenteel CSCL programma, gericht op het stimuleren van ge-elaboreerde bijdragen op de 
leeruitkomsten van leerlingen in vergelijking met de leeruitkomsten van de leerlingen in het 
controle programma? 2) Wat zijn de differentiële effecten van het experimentele programma op 
de leeruitkomsten van verschillende categorieën studenten (bijv. jongens en meisjes en studenten 
van verschillende sociaal-culturele achtergronden en prestatieniveaus)? De verwachting was dat 
de speciale aandacht voor elaboratie in het experimentele programma de leeruitkomsten van alle 
leerlingen ten goede zou komen. 

Er is geen hoofdeffect van het programma op de leeruitkomsten gevonden. De leerlingen 
in het experimentele programma boeken niet meer leerwinst dan de leerlingen in het controle 
programma. Dat was tegen de verwachting. Andere variabelen hebben wel effect op de 
leeruitkomsten. De vaardigheid in begrijpend lezen heeft een belangrijk effect op de 
leeruitkomsten. Ook de voorkennis die leerlingen al hadden voordat de lessen over gezonde 
voeding begonnen is uiteraard van invloed op de score die leerlingen behaalden op de eindtoets. 
Het experimentele programma slaagt er niet in deze verschillen te verminderen of te 
compenseren.  

Het blijkt verder dat allochtone leerlingen over het algemeen lager scoren op de eindtoets 
dan autochtone leerlingen. Op dit verschil tussen allochtone en autochtone leerlingen had het 
experimentele programma wél invloed. Deelname aan het experimentele programma levert voor 
allochtone studenten voordeel op. In vergelijking met allochtone leerlingen in het controle 
programma scoren de allochtone in het experimentele programma hoger op de eindtoets. 
Deelname aan een programma waarin van alle leerlingen verwacht wordt dat ze uitleg geven, 
begripsvragen stellen en uitleggen waarom ze het met de ander eens of oneens zijn heeft een 
positief effect op de leeruitkomsten van deze groep leerlingen.  

Algemene discussie van de resultaten 

In alle empirische studies, gedaan in het kader van deze dissertatie (en met verscheidene maten 
voor participatie), blijken de jongens minder actief te participeren dan de meisjes. Daarnaast laten 
al deze studies zien dat leerlingen die goed zijn in begrijpend lezen een betere participatie en 
betere leeruitkomsten laten zien. Beide bevindingen kunnen gerelateerd zijn aan de talige 
vereisten die de programma’s stellen om succesvol te participeren.  

Een mogelijke verklaring voor het feit dat deze CSCL leeromgeving meisjes (in hun 
participatie) begunstigt, ligt in de zware last die deze leeromgeving legt op de taalvaardigheid, 
bijvoorbeeld in het beargumenteren en bediscussiëren van concepten, het toepassen van 
schrijfvaardigheid en communicatiestrategieën. Meisjes presteren vaak beter dan jongens op 
taken en testen in taalgerelateerde domeinen. Daarnaast kan worden beargumenteerd dat meisjes 
in CSCL omgevingen gemakkelijker hun potentieel kunnen laten zien en hun taalcapaciteiten 
kunnen uitbuiten dan in directe mondelinge samenwerkingssituaties (e.g. Harasim, 1987). Het 
lijkt echter zo te zijn dat het profijt dat meisjes trekken uit hun participatie in het experimentele 
programma (in termen van de proportie ge-elaboreerde bijdragen die zij leveren) vooral 
veroorzaakt wordt door het feit dat zij meer (ge-elaboreerde) vragen stellen. Dit bevestigt een 
seksestereotiepe communicatie patroon dat vaker in onderzoek is aangetoond.  

Omdat meisjes in alle studies meer blijken te participeren dan jongens zouden we 
voorzichtig kunnen stellen dat de participatie van jongens extra aandacht verdient, al werden er 
geen sekseverschillen geconstateerd in de leeruitkomsten.  
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Het feit dat allochtone leerlingen minder lijken te profiteren van CSCL wat betreft hun mate van 
participatie (in de pilot studie gemeten door het aantal berichten en in de hoofdstudie gemeten 
door het aantal woorden per bericht) zou ook gerelateerd kunnen zijn aan de talige vereisten voor 
succesvolle participatie in de CSCL programma’s. De CSCL discussies vereisen dat de leerlingen 
zich duidelijk uitdrukken in de Nederlandse (geschreven) taal. Dit kan veeleisend zijn voor 
allochtone leerlingen die thuis vaak geen (ge-elaboreerd) Nederlands spreken. Een verklaring 
voor de lagere mate van participatie door allochtone leerlingen in het experimentele programma 
zou ook gevonden kunnen worden in culturele verschillen in communicatie codes. De nadruk die 
in de CSCL discussies gelegd wordt op het expliciteren van onenigheid, het bereiken van 
overeenstemming, het stellen van vragen en het onderbouwen van je mening komt wellicht niet 
helemaal overeen met de communicatiepatronen waaraan sommige allochtone leerlingen thuis 
gewend zijn. Beide redeneringen kunnen echter geen afdoende verklaring bieden voor het feit dat 
de bijdragen van de allochtone leerlingen in het experimentele programma (qua type bijdrage) 
niet minder ge-elaboreerd zijn. Het feit dat de allochtone leerlingen niet verschillen van de 
autochtone leerlingen in de proportie ge-elaboreerde bijdragen dat zij leveren is op zichzelf een 
hoopgevend gegeven.  

Wat betreft hun leeruitkomsten blijken allochtone leerlingen te profiteren van deelname 
aan het experimentele programma. Het lijkt erop dat het leveren van meer ge-elaboreerde typen 
bijdragen (als een maat voor de kwaliteit van de participatie) belangrijker is voor het genereren 
van positieve leeruitkomsten dan het schrijven van langere berichten (in termen van het aantal 
woorden per bericht). Een andere verklaring voor het profijt dat allochtone leerlingen trekken uit 
hun deelname aan het experimentele programma is dat dit gebeurt door middel van ‘passieve’ 
participatie. Het is zeer wel mogelijk dat deze leerlingen profiteren van het lezen van de 
bijdragen die door de andere groepsleden zijn gegenereerd. 

Deelname aan het experimentele programma bleek niet in het algemeen te leiden tot 
betere leeruitkomsten. De relatief korte interventie leek er echter wel in te slagen de kwaliteit van 
de participatie (in termen van de proportie ge-elaboreerde bijdragen) te verbeteren. Uit de 
algemene verbetering in de kwaliteit van de participatie van alle leerlingen in de experimentele 
conditie mag geconcludeerd worden dat het direct interveniëren op elaboratie een veelbelovende 
aanpak is. Het specifieke voordeel dat allochtone leerlingen ondervinden in termen van 
leeruitkomst is een extra aanwijzing in die richting. 

Aanbevelingen voor toekomstig onderzoek 

In toekomstig onderzoek zou de participatie van verschillende categorieën leerlingen in CSCL 
verder onderzocht moeten worden. Tot nu stonden vooral sekse verschillen in participatie in de 
aandacht, terwijl er uit dit onderzoek blijkt dat er zowel theoretische als empirische aanwijzingen 
zijn dat factoren als sociaal-culturele achtergrond en prestatieniveau van invloed zijn op de 
participatie en leeruitkomsten in CSCL. Juist omdat het belang van verschillen in participatie niet 
altijd onderkend wordt moet er inzicht verkregen worden in de effecten van participatie.  

Onderzoek naar arrangementen voor samenwerkend leren hebben in het verleden veel 
inzichten opgeleverd in de condities die leiden tot verbeteringen in participatie. Of deze condities 
ook werken in de context van samenwerkend leren waarbij computersoftware ondersteuning biedt 
zou verder moeten worden onderzocht.  

Toekomstig onderzoek moet uitmaken hoe bepaalde factoren in de leeromgeving de 
participatie beïnvloeden. Wanneer in de empirische literatuur meer systematisch gerapporteerd 
zou worden over bijvoorbeeld de leerling kenmerken, de taakkenmerken, gegeven instructies, 
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groepssamenstelling en de kenmerken van de gebruikte computer leeromgeving zouden de 
resultaten van onderzoek beter vergeleken kunnen worden.  

Actieve participatie in termen van het leveren van bijdragen aan een discussie is niet de 
enige activiteit die leidt tot leren in een CSCL leeromgeving. Toekomstig onderzoek zou moeten 
proberen alle interacties die leerlingen aangaan te registreren, niet alleen de interacties met 
medeleerlingen maar ook de interacties met leermaterialen, met de (instructies van de) leerkracht 
en met andere leermiddelen. Het feit dat deze activiteiten (bijvoorbeeld het lezen van andermans 
berichten) veronachtzaamd worden ten faveure van de schrijfactiviteiten zou kunnen verklaren 
waarom het zo moeilijk is een duidelijke relatie te leggen tussen actieve participatie en 
leeruitkomsten. 

Leergerichte interacties zijn complexe processen. De differentiële effecten die in dit 
onderzoek naar voren komen laten zien dat leerling-kenmerken kunnen interacteren met de 
aangeboden leeromgeving (het onderwijsdesign/ programma). Toekomstig onderzoek zou hier 
aandacht aan moeten besteden, mede omdat dit aanwijzingen kan opleveren over de manier 
waarop positieve leergerichte interacties (door alle leerlingen) bereikt kunnen worden.  

Implicaties voor de onderwijspraktijk 

CSCL is een motiverende werkvorm, maar er kan niet worden aangenomen dat alle leerlingen 
optimaal deelnemen en ook profiteren van hun deelname aan het groepswerk. CSCL vereist de 
betrokkenheid van alle participanten waarbij gezamenlijk wordt ingezet op het vinden van 
oplossingen voor leerproblemen. De mate van participatie vormt een indicatie voor deze 
betrokkenheid, dus leerkrachten moeten in de gaten houden of alle leerlingen actief participeren. 
Onderzoek naar samenwerkend leren heeft laten zien dat actieve participatie gestimuleerd kan 
worden door het samenwerken onder bepaalde condities te laten plaatsvinden (e.g. Cohen, 1994; 
Johnson and Johnson, 2003, Terwel, 2003). Maar zelfs onder de condities die in dit onderzoek 
werden geïmplementeerd zijn er verschillen in participatie die aandacht verdienen.  

Participatie in CSCL omgevingen is erg afhankelijk van (geschreven) taalvaardigheid. In 
alle empirische studies (en met verscheidene maten voor participatie) werd een relatie 
aangetoond met begrijpend leesvaardigheid. Leerkrachten zouden extra ondersteuning moeten 
bieden voor leerlingen die zwak zijn in begrijpend lezen en schrijfvaardigheid. Verder kunnen 
bepaalde communicatie stijlen en gewoontes van invloed zijn op de participatie en uitkomsten 
van CSCL. De leerkracht kan aandacht besteden aan verschillende typen bijdragen en hun belang 
voor gezamenlijke kennisconstructie, waarbij de studenten gestimuleerd worden verschillende 
typen bijdragen te leveren. Aandacht voor een breed repertoire aan communicatie stijlen kan 
bijdragen aan het veranderen van ideeën over hoe er op elkaar gereageerd kan, mag en misschien 
wel moet worden.  

Naast een indicatie voor het belang van taalvaardigheid in CSCL, zouden verschillen in 
participatie tussen jongens en meisjes en verschillen tussen leerlingen van verschillende sociaal-
culturele achtergronden een reflectie kunnen zijn van verschillen in socialisatie. CSCL en de 
bijbehorende samenwerkingscultuur zou een veilige leeromgeving moeten bieden waarin het 
voor elke leerling mogelijk is om uiting te geven aan, bijvoorbeeld, verschillen van mening met 
het doel iets van elkaar te leren. Het openlijk met elkaar oneens zijn heeft een functie in het aan 
het licht brengen van misconcepties of verschillen in perspectief. Als hier constructief mee wordt 
omgegaan en er onderbouwing wordt gegeven aan deze verschillende perspectieven op een 
leerprobleem kan werkelijke kennisconstructie plaats gaan vinden.  
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Wanneer de CSCL omgeving wordt ingericht vanuit de Sociaal-culturele theorieën over 
leerprocessen is het van belang om authentieke taken aan de leerlingen aan te bieden en 
opdrachten te formuleren waarop het antwoord niet meteen duidelijk is. Dit soort opdrachten 
geven leerlingen de kans vanuit hun eigen ervaringen gezamenlijk hun kennis op te bouwen, 
waarbij verschillende perspectieven aan bod komen en worden bediscussieerd. Hierbij kan 
rekening gehouden worden met verschillen in ervaring en achtergrond van leerlingen. Zo kunnen 
bijvoorbeeld verschillen in culturele praktijken rondom voeding en gezondheid een meer centrale 
plek krijgen in de lessen over gezonde voeding.  

Het hoofdonderzoek van dit proefschrift laat zien dat het mogelijk is direct invloed uit te 
oefenen op de manier waarop leerlingen participeren. Door middel van directe feedback op het 
type bijdragen dat de leerlingen leveren kan de leerkracht juist die typen bijdragen bekrachtigen 
die kunnen leiden tot gezamenlijke kennisconstructie. Door deze feedback te geven aan de hand 
van de discussies die de leerlingen zelf gevoerd hebben (bijvoorbeeld de week tevoren) en ze 
direct en individueel op hun stijl van participeren te wijzen, krijgen de leerlingen inzicht in hoe ze 
hun participatie kunnen verbeteren. Om de leerlingen te helpen hierop te reflecteren kan een 
reflectieopdracht worden aangeboden waarin de leerlingen weergeven wat zij zelf denken dat ze 
de volgende keer anders kunnen doen.  

Naast aandacht voor het leveren van bepaalde typen bijdragen moet ook de inhoud aan 
bod komen. Het onderbouwen van je bijdragen is van belang, maar de vakinhoudelijke 
argumentatie bij die onderbouwing moet wel kloppen en belangrijke informatie moet wel aan bod 
komen. De leerkracht kan hierop ook toezicht houden en foutieve of missende vakkennis onder 
de aandacht brengen.  

De inzichten die zijn opgedaan in dit proefschrift over verschillen in participatie en over 
de rol die feedback en reflectie daarin spelen, kunnen gebruikt worden voor het verbeteren van 
groepsprocessen in CSCL. Zo zouden we kunnen toewerken naar het promoten van positieve 
interacties waarin iedereen zijn bijdrage levert aan het samen construeren van kennis in Computer 
Supported Collaborative Learning. 
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Dankwoord 

Als geen ander weet ik hoe dit proefschrift tot stand is gekomen en dat de kennis die zich hierin 
toont werkelijk een sociale constructie is; stukjes kennis en informatie uit een onnoembare 
hoeveelheid aan bronnen en op basis van een gezamenlijke inzet bijeen gebracht tot iets nieuws. 
Ik zal nooit meer vergeten het woord ‘sociaal’ aan ‘constructivisme’ toe te voegen. 

Dan nu het dankwoord, waaruit deze gezamenlijke inzet duidelijk zal blijken. Ik hoop dat 
ik niemand te kort doe en als wel, dan bied ik op voorhand mijn excuses aan.  

Ten eerste een aantal speciale woorden gericht aan mijn twee promotoren. Laat mij 
beginnen bij professor emeritus Jan Terwel. Jan, jij hebt ervoor gezorgd dat ik deze prachtige 
promotieplek heb gekregen. Hoewel de sollicitatieprocedure al in volle gang was, heb je me toch 
de kans gegeven en daarvoor zal ik je altijd dankbaar zijn. Vier jaar lang heb ik bij je op de kamer 
mogen zitten en daar heb ik van geprofiteerd. Hoe vaak heb ik me niet omgedraaid op mijn stoel 
om advies te vragen. Je hebt mijn stukken door de jaren heen richting gegeven en stond erop dat 
de strakke lijn werd bewaakt. Je bijdragen aan dit proefschrift waren onmisbaar. Je mag nu 
genieten van je emeritaat. Ik wens je, samen met Hilde, je kinderen en je kleinkinderen, waarover 
ik zoveel heb gehoord, een hele fijne tijd toe. Als tweede wil ik een dankwoord richten tot 
professor Monique Volman. Monique, ik wil je hartelijk danken voor alle uren die je hebt 
gestoken in het meeschrijven aan – en becommentariëren van mijn hoofdstukken. Je 
constructieve opmerkingen hebben mij echt verder gebracht en hebben mij geleerd helder te 
schrijven. Ook in je werkhouding ben je een voorbeeld voor me. Ik hoop je zeker weer tegen te 
komen na mijn tijd in het buitenland. 

De leescommissie, bestaande uit professor van Oers, professor Beishuizen, professor ten 
Dam, professor Kirschner en professor Scardamalia dank ik voor de snelle beoordeling van het 
manuscript. Paul van Buren wil ik bedanken voor het corrigeren van het engels en Pieter van der 
Eeden voor zijn gastvrijheid en het uitleggen van de multi-level analyse. Sipke Huismans, jouw 
deur stond altijd open als ik vragen had over statistische kwesties. Hartelijk dank voor je advies.  

Bij al het werk dat vooraf ging aan deze promotie, waren mijn directe collega’s zeker niet 
onbelangrijk. Zij zorgden voor de nodige afleiding en gemeende belangstelling die ik nodig had 
tijdens de vele uren werk en de nodige frustraties. Vooral Els en Martijn noem ik hierbij speciaal: 
bedankt voor de steun! Verder heb ik ook genoten van de enerverende, ongezouten en betrokken 
gesprekken die we tijdens onze lunches met de ontwikkelings-filosofen hadden, boven de bruine 
boterhammen met kaas. Jullie waren fijne collega’s. 

Voordat ik mijn stagiaires bedank wil ik eerst alle leerlingen, hun leerkrachten en de ICT 
coördinatoren, die bij de implementatie van de lessen betrokken waren enorm bedanken voor hun 
bereidwilligheid om deel te nemen. Deze kinderen en hun leerkrachten hebben mij laten zien dat 
CSCL een leuke en motiverende leeromgeving kan bieden, die helemaal niet zo moeilijk te 
implementeren is. De Stichting STAMPEI verdient speciale dank omdat ik via deze stichting bij 
de onderzoeksscholen terecht ben gekomen.  

Het verzamelen van gegevens in de klassen en de inzet die nodig was om de lessen in de 
verschillende klassen zo veel mogelijk op elkaar te laten gelijken, zodat een vergelijk mogelijk 
werd, was nooit gelukt zonder de drie bijzondere stagiairs, die zich 100% voor het onderzoek 
hebben ingezet. Zonder Chantal, Marieke en Guus had ik de gegevens die nodig waren voor het 
project nooit verkregen. We hebben samen heel wat uurtjes doorgebracht met het coderen van de 
leerling discussies… geen prettig werkje! De gesprekken tussendoor over minder relevante, maar 
niet minder belangrijke, zaken zoals de in de stad te bezoeken cafés, concerten en festivals waren 
een welkome afwisseling van het zwoegen. De chat-sessies met Marieke duren nog altijd voort en 
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dankzij de moderne techniek zal ik haar ook in Canada niet hoeven te missen. Bedankt voor je 
inzet, zonder jou was mijn proefschrift een hoofdstuk korter geweest.  

Ook wil ik graag Khalid bedanken, die zijn neefjes speciaal naar de Vu heeft laten komen 
voor een pilot van het lesmateriaal. Arnaud verdient een speciaal bedankje voor alle avonden 
waarop hij mij voedzame maaltijden voorschotelde als ik moe bij hem aankwam na een lange 
dag. En de prachtige hangkast die hij voor mijn verjaardag op de Vu aan de muur monteerde zal 
niemand daar ooit nog van de muur afkrijgen. Jeroen bedankt voor de hulp bij het ontwerpen van 
de kaft. Paranimfen Ireen en Kirstine, ik ben ontzettend blij dat jullie mij op deze bijzondere dag 
bij willen staan. 

Het is onmogelijk om alle bijzondere mensen bij naam te gaan noemen. Lieve familie en 
vrienden; iedereen die mij in de afgelopen jaren met advies, medeleven en gezelligheid heeft 
bijgestaan wil ik van harte bedanken. Ondersteund door een computer of niet… samen met jullie 
is dit proefschrift geworden wat het is! 

Als laatste wil ik nog graag toevoegen dat de ontmoetingen met andere CSCL 
onderzoekers in het buitenland er nog eens extra toe hebben bijgedragen dat ik mij in de komende 
jaren op CSCL zal blijven toeleggen. Ik heb gevoeld dat ik deel uitmaakte van een 
onderzoeksgemeenschap, die innoverend en gedreven bezig is te zoeken naar manieren om de 
samenwerking in digitale leeromgevingen te ondersteunen. Essi, bedankt dat je mij naar Finland 
haalde voor een onvergetelijke ervaring. Mijn grote dank gaat ook uit naar professor Marlene 
Scardamalia en professor Carl Bereiter, die mij de kans geven dit onderzoek op internationaal 
niveau voort te zetten. 
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Attachment 1: Table 1 (Details and results of the CMC studies) 
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Table 1 (Continued): 
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Table 1 (Continued) 
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Attachment 2: Table 2 (Details and results of the CSCL studies) 
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Attachment 3: Discussion questions for the CSCL Lessons 

Practice Lesson:

Assignment: 
You have read chapter a chapter of the textbook ‘The smart chef’. Now you can find the possible answers to the 
question below. 
 Fill out your answers on this sheet. Make clear sentences en write down everything carefully. Make sure 
you don’t forget anything.  
 When you have found as many possible answers, you will then sit behind your computer and tell the people 
in your group what you’ve found. Maybe they have found different answers than you. Might they be right too? 
______________________________________________________________________________________________

Practice discussion question:  
Sugar 

Derreck is a new cook in our restaurant. He proposes to put a new recipe on the menu. “Let’s make a chocolate 
pudding!” he says “and then we will add a sugar coat and put a cookie on the top!”. Another cook, Mary, says: “Yes, 
Derreck, that sounds great, but it is very unhealthy. There is far too much sugar in it and all sugar is bad for you. 
Sugar is never good for you.”  

Is Mary right? 

_______________________________________________________________________ 

First lesson:

Assignment: 
You have read another chapter of the textbook ‘The smart chef’. Now you can find the possible answers to the 
questions below. 
 Fill out your answers on this sheet. Make clear sentences en write down everything carefully. Make sure 
you don’t forget anything.  
 When you have found as many possible answers, you will then sit behind your computer and tell the people 
in your group what you’ve found. Maybe they have found different answers than you. Might they be right too? 
______________________________________________________________________________________________

Discussion Question A:  
Watch the fat 

Derreck is a new cook in our restaurant. He proposes to put a new recipe on the menu. . “Let’s make a dish with 
bacon and fried potatoes. Then we add some gravy and mayonnaise!” The other cook, Mary says: “Yes, that must 
taste good, but it is very unhealthy. There is far too much fat in this dish and fat is always bad for you!”  

Is Mary right?  

_______________________________________________________________________ 

Discussion question B:  
A desert with vitamin C 

Derreck and Mary have a difference of opinion. Derreck caught onto the idea of healthy dishes and wants to put a 
fruit desert on the menu. A desert like that would have lots of vitamins, minerals and fiber.   

Mary wanted to make a desert with yoghurt and she says: “There is also sugar in fruits (calories) … Sugar makes you 
fat and it is bad for your teeth. Why cant people just take a vitamin pill?”   
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Which desert would you choose and why? Why would you not pick the other one?  

_______________________________________________________________________ 

Second lesson:

Assignment: 
You have read another chapter of the textbook ‘The smart chef’. Now you can find the possible answers to the 
questions below. 

Fill out your answers on this sheet. Make clear sentences en write down everything carefully. Make sure you don’t 
forget anything.  

When you have found as many possible answers, you will then sit behind your computer and tell the people in your 
group what you’ve found. Maybe they have found different answers than you. Might they be right too? 
______________________________________________________________________________________________

Discussion question C:  
Micro-wave or fresh? 

Derreck and Mary have a tendency to disagree with each other, it seems. Mary doesn’t feel very much like cooking 
today. She proposes to put a ready-made dish on the table, prepared in the micro-wave oven. “I have here a pre-
packed dish of cauliflower with a sausage and some gravy. Let’s just heat that up in the microwave and we’ll be 
ready for tonight”.  

Derreck has read something about pre-packed dishes. “There is never enough vegetables in a dish like that and they 
can contain lots of fat. Moreover, I think your pre-packed meal contains many more calories than a fresh meal of 
cauliflower, potatoes and a sausage.” 

Derreck and Marlene decide to place the labels (containing the nutrient-information) of the ready-made and the fresh 
ingredients next to each other to compare them. (Now look carefully at the pictures of the labels [not included here]
and make the calculations). 

If you compare the two meals by their labels… what meal would you choose to have? The ready-made meal that can 
be heated in the micro-wave or the fresh meal with the fresh ingredients? Please explain why? 

_______________________________________________________________________ 

Discussion question D:  
How and where to store the food safely? 

Mary has done the shopping for tonight’s’ dishes. She purchased a pre-packed, deep freeze meal called ‘Chicken 
Hawaï’. On her way to the restaurant she met a friend of hers. She stopped to talk to the friend, and they ended up 
talking for over an hour.  When she finally makes it to the kitchen of the restaurant, she places the pre-packed meal 
in the freezer.  

A week later Derreck gets the pre-packed dish out of the freezer. “Mary… this doesn’t look very good to me… why 
did you buy a pre-packed dish?” When he opens the package he finds that the content look a bit strange. “I think this 
meal is spoiled, Mary. It must be past the conservation date.”  

“No, of course not!” Mary says “I’m certain we can just serve this up without a problem.”  

Derreck and Marlene decide to use the dish, but there are complaints from the customers.  
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Look at the labels on the next page [not included here]. What went wrong? Do you think the dish was spoiled 
because it was kept in the freezer for too long? Do you think Mary could have stored it somewhere else? What else 
can be the problem? Explain why.  

_______________________________________________________________________ 

Third lesson:

Assignment: 
You have read another chapter of the textbook ‘The smart chef’. Now you can find the possible answers to the 
questions below. 

Fill out your answers on this sheet. Make clear sentences en write down everything carefully. Make sure you don’t 
forget anything.  

When you have found as many possible answers, you will then sit behind your computer and tell the people in your 
group what you’ve found. Maybe they have found different answers than you. Might they be right too? 
______________________________________________________________________________________________

Discussion question E:  
Oh no! A guest got sick! Now what? 

It is not possible to store food forever. At a certain moment it will decay and it may get mouldy. Furthermore, one 
must treat food with care.  

One of the guests, who has eaten in our restaurant returns to the restaurant one week later. He tells us that he had 
become ill after eating chicken, potatoes and zucchini in a tomato sauce. He was even throwing up. He thinks the 
chicken he ate had gone bad. Might it be that the chicken had gotten contaminated with a bacterium called 
salmonella?   

Think of ways to prevent anyone from becoming ill again.  

_______________________________________________________________________ 

Discussion question F:  
Choose the products for a dish 

Now we are going to assemble ingredients to make a new dish. Use the tables [not included here] that list the 
possible ingredients, their calories and the other information on nutrients.  

Choose a couple of products with which one can make a dish.  

To make it easier, take 100 grams of vegetables, 100 grams of grain-products or potatoes and 100 grams of meat. 
You may have three glasses to drink and also a desert with your meal.  

1) On the hand-out [not included here] you can write down the products you have chosen.  
2) Write the calories next to the products.  
3) Also write a reason for choosing this product. 
4) Calculate the total amount of calories for your meal.  

Make sure that the total amount of calories is more than 500, but less than 1000 calories! Now when everyone in the 
group has made his choice, you will have to deliberate which meal to choose. Give your group members arguments 
why they should choose your meal. 






