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Abstract. The present paper describes the impact of learning in asynchronous discussion groups 

on students’ levels of knowledge construction. Multilevel analyses were applied to uncover the 

influence of student, group, and task variables and the specific impact of the assignment of roles. 

Results indicate that students’ attitude towards the learning environment and their engagement in 

the discussion group are significant predictors. No significant overall differences in students' mean 

levels of knowledge construction between the role and no role condition were observed. However, 

additional analyses revealed (1) that students in the role condition more often reached the highest 

level; and (2) that assigning students the role of summarizer resulted in significantly higher levels 

of knowledge construction. 
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INTRODUCTION

Computer-supported collaborative learning (CSCL) environments have been argued to foster collaborative 

knowledge construction (Clark, Weinberger, Jucks, Spitulnik, & Wallace, 2003). Collaboration as such, 

however, does not systematically produce learning (Dillenbourg, 2002). Research evidence shows that the 

efficacy of collaborative learning depends on various conditions such as group composition (e.g., size, gender), 

task features (e.g., task complexity), and individual student characteristics (e.g., learning styles, attitude towards 

the learning environment) (Schellens & Valcke, in press; Schellens, Van Keer, & Valcke, 2004). These 

conditions interact with one another in a complex way. Moreover – despite their impact – it must be taken into 

account that not all these variables can be manipulated directly while designing CSCL environments. Instead of 

changing the conditions that indirectly determine the group interactions (e.g., group size, heterogeneity of group 

members), in the present study we especially focus on variables that can be manipulated to influence students’ 

interactions in a direct way. More specifically, we try to script students’ discourse in CSCL environments. This 

aim corresponds to the suggestion of Dillenbourg (2002) who claims that the application of scripts for 

collaborative learning can be a technique to affect collaborative learning directly. Collaboration scripts can 

specify, sequence and assign collaborative learning activities in on-line learning environments (Kollar, Fischer, 

& Hess, 2003; Weinberger, Reiserer, Ertl, Fischer, Mandl, 2003). The concept of ‘script’ however encompasses 

a very broad range of methods, techniques and approaches. In this respect, it is difficult to speak about the 

overall efficacy of CSCL scripts. The aim of the present study is to analyze the impact of a specific type of 

collaboration script, namely the assignment of roles to group members in asynchronous discussion groups. 

CONTEXT OF THE PRESENT STUDY 

The present study was conducted in a naturalistic research setting. The asynchronous discussion groups were a 

formal component of a 7-credit, first year university course ‘Instructional sciences’, which is part of the 

academic bachelor’s curriculum ‘Pedagogical Sciences’ at Ghent University. This freshman course introduces 

students to a large variety of complex theories and conceptual frameworks related to learning and instruction.  

All students taking the course (N = 286) participated in the study. The discussion groups were set up in 

parallel to 12 weekly face-to-face sessions. Participation to the discussion groups was obligatory and evaluated. 
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Twenty-five percent of the final score for the course was based on the quality of individual student participation 

to the electronic discussion groups. 

THEORETICAL EXPLORATION OF THE VARIABLES INVOLVED 

In order to understand the entire story of learning in a CSCL environment we need to consider variables at 

different levels.  

Regarding the importance of characteristics of individual students, there is little research evidence about 

their specific impact in the CSCL field. Variables such as gender, age, and appreciation towards the learning 

environment are rather considered as background variables. Hakkarainen and Palonen (2003) for example report 

about the impact of gender on students’ interest in CSCL and how this influences learning outcomes. Other 

research indicates that learners who are motivated and engaged, tend to learn more than those who are not (Reio 

& Wiswell, 2000). Engagement and contributing to the discussion appear to be mutually interrelated: motivated 

students are likely to participate more in CSCL environments, which leads to higher levels of knowledge 

construction (Schellens et al., 2004). Learners generally are more engaged and motivated when the learning 

mode is compatible with the ways in which they cognitively process information (Sternberg, 1997). Workman 

(2004) more specifically suggests that design researchers should consider the learning styles of the students and 

provide fitting learning environments when possible. Schellens and Valcke (2000) also observed that 

consistency between the requirements of the on-line learning environment and learning styles is important. In 

the same study they also pointed at the importance of student satisfaction, which interacts with the impact on 

knowledge construction.  

Taken into account the empirical grounds of the aforementioned student characteristics, the following 

variables will be considered in the theoretical base of the present study: gender, learning styles, attitudes towards 

the CSCL environment, and engagement in the discussion, which will be operationalized as the individual 

amount of messages contributed to the discussion group. 

In relation to group characteristics, prior research has stressed the importance of fostering intensive group 

interaction (Dillenbourg, Baker, Blaye, & O’Malley, 1995; Schellens & Valcke, in press; Schellens et al., 2004). 

Studies more specifically report that an increase of the amount of discourse promotes learning (e.g., Jeong & 

Chi, 1997; Mäkitalo, Weinberger, Häkkinen, & Fischer, 2004). Some of these authors also point at the 

relationship between interaction levels and group size. Group size should not be too large, since larger groups do 

not provide the opportunity for all members to participate in full. On the other hand when groups are too small, 

there is not enough interaction to provide a critical amount of exchange of ideas or information in order to come 

to higher levels of knowledge construction (Johnson, Johnson, & Holubec, 1998; Slavin, 1995). In this respect it 

is also logical to assume that the number of students depends on the requirements of the collaborative learning 

task (Kumar, 1996). In addition to level of interaction and group size, the literature also goes into the issue of 

group composition as a critical characteristic. Research results, however, are less conclusive and come to 

contradicting results. Some studies emphasize heterogeneous groups (Johnson et al., 1998; Nurrenbern, 1995; 

Slavin, 1995), while other studies contradict these research results (Felder, Felder, Mauney, Hamrin, & Dietz, 

1995).

In the context of the present study, group size will be kept constant (10 to 12 students per discussion group) 

and group composition will be randomized, to obtain heterogeneous groups. Intensity of the group interaction 

will be measured and used as an interaction variable. 

With regard to task characteristics, recent CSCL research suggests that a clear task structure is needed to 

foster cognitive processing and academic performance (Dillenbourg, 2002; Weinberger, 2003). Other research 

points at the need to state directions, guidelines, and specific types of expected cognitive processing (Cifuentes, 

Murphy, Segur, & Kodali, 1997; Harasim, Hiltz, Teles, Turoff, 1998; Schellens & Valcke, in press). 

Hakkarainen, Lipponen, and Järvelä (2002) also indicate the need to prompt students to articulate their 

conceptual understanding to promote learning and knowledge building. These prompts are also called 

collaboration scripts.  

As stated above, there is a broad range of approaches that fit the description of collaboration scripts. One of 

the potential ways of imposing structure on learners’ collaboration is the use of roles. Roles can be defined as 

more or less stated functions, duties, or responsibilities that guide individual behavior and regulate intra-group 

interaction (Hare, 1994). Roles appear to stimulate group members’ awareness of the overall group performance 

and each member’s contribution (Strijbos, Martens, Jochems, & Broers, 2004). In addition, according to Aviv 

(2000), certain roles are required to bridge over periods of silence or too silent participants. Advocates of a more 

structured learning approach generally assert that assigning roles to group members results in more rapidly and 

more consistent levels of interaction, while others contend that less structure stimulates more elaborate and 

critical dialogue. According to Rose (2002), assigning roles and providing close monitoring of group interaction 
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creates learning advantages in the short term. However, small groups may approach similar levels of productive 

interaction in the long term without the added instructional expense.  

In addition to scripting students’ interaction by assigning roles, another important task characteristic 

brought up in the literature is the extent to which the assignments link up with students’ Zone of Proximal 

Development. Illera (2001) states that motivation to work collaboratively on a task and the zone of proximal 

development are intertwined. He observed that when the task exceeded the abilities of the students, their interest 

and involvement reduced. This brings us to a second task characteristic: task complexity. This issue has hardly 

been studied in the context of CSCL. Harper, Squires, and Mc Dougall (2000) indicate that task complexity is 

necessary to provide authentic learning environments. But they also stress that too much complexity can make 

learners feel insecure and lose track of learning objectives. Research has stressed the need to present tasks or 

assignments that are within a ‘zone’ that matches the learner’s abilities (Schellens et al., 2004; Quinn, 1997). In 

the case of too complex task, students did not engage in the discussion, while in the case of rather simple tasks, 

students were not interested to discuss the matter. 

More research is, however, needed to get a better understanding of the impact of these task characteristics. 

Therefore, the use of roles and task complexity will be considered as key research variables in the present study. 

THEORETICAL FRAMEWORK OF THE PRESENT STUDY 

Figure 1 presents a graphical representation of the theoretical base for the present study. This is an extension of 

the approach adopted in previous research (Schellens & Valcke, 2002). It integrates social constructivist 

principles and concepts derived from the information processing approach to learning.  

The key dependent variable in the theoretical base is students’ ‘levels of knowledge construction’ as 

reflected in the group discussion contributions. Independent variables are described in the following paragraphs. 

The figure depicts three key substructures: (1) the individual learning process of a student, (2) the task put 

forward in the CSCL environment, and (3) the collaborative dimension in the CSCL setting. The learning 

process of an individual student (student a) is presented at the center of the figure. ‘Learning’ is considered as 

an information processing activity, building on the assumption that learners engage actively in cognitive 

processing in order to construct mental models. In this way, new information is integrated into existing cognitive 

structures.. Because of the importance of individual experiences and existing cognitive structures, characteristics 

of the individual learner, such as attitude towards the CSCL learning environment, gender, and learning styles 

are considered of importance. Moreover, it can be hypothesized that the more students express their line of 

thought, the more the construction of mental models is facilitated. Therefore, student engagement in the 

discussion (i.e. the amount of individual contributions) is regarded as relevant. 

A second substructure points at the impact of the task put forward in the learning environment and 

discussed in the CSCL setting. The student assignments in the discussion groups are assumed to trigger the 

cognitive processes of the individual students. The amount of imposed structure in the discussion, that is 

discussing with or without roles assigned to the students, and the complexity of the task are considered to 

influence the nature of the cognitive activities. This results in varying levels of knowledge construction.

Finally, a third substructure refers to the importance of the group in the CSCL setting. An important 

characteristic in this respect is the intensity of the group interaction. The task is put forward in a collaboration 

environment. This invokes collaborative learning that builds on the necessity of the learner to organize output 

that is relevant input for the other learners (student a to n). The exchange at input and output level is considered 

to reflect a richer base for the further cognitive processing at individual level. This assumption is central in the 

cognitive flexibility theory of Spiro, Feltovich, Jacobsen, and Coulson (1988). The more exchange at input and 

output level, the more knowledge construction that can be realized. The output is a central element in the 

theoretical base of the present study. The asynchronous nature of the discussion environment forces the learner 

to communicate the output in an explicit way. All the written communication in the CSCL environment is 

therefore considered relevant. The student output mirrors their cognitive processing activities. Individual 

processing is slowed down by the complex nature of the tasks since learners have to cope with selection, 

organization, and integration processes. As a consequence, learners experience the limited capacity of their 

working memory, also referred to as cognitive load (Sweller, 1994). However, learners in a collaborative setting 

can profit from the processing effort of other group members. Since the output of other learners is organized, 

students are expected to experience lower levels of cognitive load when using this output as input for their own 

individual cognitive processing. This subsequent output is expected to be of better quality, thus reflecting a 

higher level of knowledge construction. In the present study, we build on the work of Gunawardena, Lowe, and 

Anderson (1997) to identify students’ levels of knowledge construction. This analysis and coding system will be 

used to analyze the transcripts of the written communication and to determine students’ individual levels of 

knowledge construction. At a more basic level, the coding will also identify whether the discussion input is task-

oriented or not task-oriented. This distinction is derived from the work of Veerman and Veldhuis-Diermanse 

559



(2001). Task-oriented communication input can be coded further following the levels of knowledge construction 

as distinguished by Gunawardena and her colleagues (1997).  

Figure 1. Graphical representation of the theoretical framework 

According to the theoretical framework, learners construct knowledge by active participation in discussing 

and sharing knowledge with their peers when working in small groups. Students actively engage in learning 

processes when working jointly on a learning task by mutually explaining the learning contents, giving feedback 

to other group members, asking and answering questions, etc. (Weinberger, 2003). However some groups 

encounter difficulties when engaging in activities of collaborative knowledge construction. Numerous studies 

indicate that the desired effects often fail to emerge. Research for instance indicates that not all group members 

are actively engaged in the discussions (Salomon & Globerson, 1989) or that the content of the group 

discussions remains superficial (Coleman, 1995). Reasons for these deficits can result from characteristics of the 

individual students or from characteristics of the group, but can also be due to the unique character of the task. 

The focus in the present research will be especially on the task characteristics and more specifically on the 

impact of task complexity and the use of roles. Considering the theoretical framework, student and group 

characteristics will also be taken into account in the analyses, since we suppose they interact with one another 

and influence the dependent variable ‘level of knowledge construction’. 

PROCEDURE

All students (N = 286) enrolled for the course ‘instructional sciences’ were randomly assigned to a discussion 

group (N = 23). Each group consisted of about 12 students.  

An experimental design was adopted with the entire first-year student population being randomly assigned 

to the discussion groups. More specifically, two research conditions can be distinguished: students in the 

discussion groups did or did not receive role assignments. Informed consent was obtained of all students. 

After a trial discussion session of three weeks, students participated in four consecutive discussion themes. 

The entire treatment lasted 4 months. Within the three-week time frame students were flexible as to time and 

place to work on the discussion assignments. After three weeks, student no longer had access to the particular 

theme and a new discussion theme was presented. 

During the first face-to-face session of the semester, the objectives of participation in the discussion were 

communicated to the students, at the same time, a demonstration was given of the CSCL environment. A 

number of strict rules, were stated. At the start and at the end of the course, a number of instruments were 

presented to the students. In this way, data was gathered with regard to the student characteristics age, gender, 

and educational level. During the first administration, a special section was added to measure students’ attitude 

towards the task-based learning environment and their attitude towards participation in the discussion groups. 

Furthermore, the Approaches and Study Skills Inventory for students (ASSIST) was presented to gather 

information about students’ ‘learning styles’ (Entwistle, Tait, & McCune, 2000). Reported reliability for the 

ASSIST is high, with Cronbach’s  between .80 and .87. 

The information about the group characteristic ‘intensity of interaction’ was derived from the analysis of the 

contributions to the discussion groups (see infra). The task characteristic ‘task complexity’ will be explained 

when describing the discussion themes. 
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Students worked together in the discussion groups by applying the theoretical concepts of the course to solve 

problems, which were presented in the on-line environment. These problems were, in line with the constructivist 

principles, based on real-life authentic situations. For a more detailed description of the kind of discussion 

assignments see the research of Schellens and colleagues (2004). 

Task complexity was determined for each task in the discussion groups. The degree of complexity of the 

tasks showed a strong upward trend in the second and third assignment, while the fourth assignment was again 

less complex.  

The nature of the discussion assignments was the same for all 23 discussion groups in the research, 

regardless of the research condition the groups were in: the same learning goal, context, inquiry expectations, 

time requirements, and deliverables were put forward. The experimental treatment was based on whether roles 

had been assigned or not. Students in 15 out of 23 discussion groups were assigned specific roles. Four different 

roles were distinguished: ‘moderator’, ‘theoretician’, ‘summarizer’, and ‘source searcher’. These roles were 

assigned randomly to 4 students in each group. At the start of every new discussion assignment, the roles were 

assigned to 4 other students within the same group. This is in line with a collaboration script proposed and tested 

by O’Donnell and Dansereau (1992). 

The ‘moderator’ closely monitored the discussions in the on-line environment (every 2 or 3 days) and 

interjected praise, offered advice, answered questions, and posed critical questions. This student stimulated 

active group participation. The ‘theoretician’ had to make sure that all appropriate theories were considered 

when tackling the task and had to indicate which aspects, relevant theoretical knowledge, or information was 

lacking. The ‘summarizer’ summarized the contributions and initial solutions of the students in the discussion 

groups. This student had to indicate the different points of view and had to try to make some provisional 

conclusions. The ‘source searcher’ looked for additional sources and further information, so that students were 

prompted to look further than the content of the available course reader. 

HYPOTHESES

The present research aims to observe the differential impact of assigning discussion roles to students on their 

level of knowledge construction. In addition, the impact is studied of variables at the level of the student, the 

group, and the task. The following hypotheses present step-by-step sub-questions in relation to this general 

research questions. 

Impact of student characteristics:

- More intensive and active participation in the discussion groups is positively related to 

students’ level of knowledge construction. 

- Students with a positive attitude towards the on-line learning environment will reach 

significantly higher levels of knowledge construction. 

- Students with a deep or strategic learning style will obtain significantly higher levels of 

knowledge construction. 

Impact of group characteristics: 

- Being part of a group with intensive discussion activity will lead to significantly higher 

individual levels of knowledge construction. 

Impact of task characteristics: 

- The complexity of the task has a significant impact on the level of knowledge construction. 

- Working in the role condition will have a significantly positive impact on students’ levels of 

knowledge construction. 

ANALYSIS OF THE TRANSCRIPTS OF THE DISCUSSION GROUPS 

The transcripts of eight groups were randomly selected from the larger data set. For each of the eight groups, the 

complete communication submitted in relation to the four discussion themes was used for analysis purposes 

using the scheme of Gunawardena and colleagues (1997). This content analysis scheme  has been developed 

following a grounded theory approach. It proposes a typology to evaluate knowledge construction through 

social negotiation. The authors developed an interaction analysis model that discriminates between five phases 

in the negotiation process during a learning process. Every phase corresponds to a typical level of knowledge 

construction. In the long run, every learner is expected to reach the highest phases in the negotiation process, 

thus reaching the highest level of knowledge construction. 

In the present research the complete message was used as the unit of analysis. According to Rourke and 

colleagues (2001) this choice presents some advantages. Firstly, it is objectively identifiable: multiple coders can 
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agree consistently on the total number of units. Secondly, it produces a manageable, controllable set of cases. In 

the case of the present study for example, we recorded a total of 1933 messages. The third advantage is the fact 

that we are dealing with a unit which parameters were determined by the author of the message.  

To establish inter-rater reliability we used the following method: three independent researchers carried out 

the coding task. After the coding of each complete transcript of a discussion by the individual coders, the quality 

of the coding was assessed by determining percent agreement measures. A value of .70 was put forward as a 

criterion for inter-rater reliability. The initial value was .85. After negotiations percent agreement was .91. To 

check whether it was not always the same researcher changing the coding category, percent agreement was also 

calculated for each individual researcher. The latter represents the agreement between the first and second 

coding of a unit of analysis. Intra-rater reliability always exceeded .70.

RESULTS

Because in the present study the students are divided in a number of groups, the problem under investigation has 

a clear hierarchical structure. Because of the joint modeling of individual and group variables, we took a 

multilevel modeling perspective on analyzing the data, for these models are specifically geared to the statistical 

analysis of data with a clustered structure. To analyze the data, MlwiN for multilevel analysis was used 

(Rasbash et al.,1999). 

To test the hypotheses regarding the impact on students’ levels of knowledge construction students’ ‘mean level 

of knowledge construction’ per discussion theme was used as a dependent variable. 

The first step in the analysis was to examine the results of a fully unconditional three-level null model (Model 

0). The intercept of 1.95 in this model simply represents the overall mean of the level of knowledge construction 

according to the 5-level coding scheme of Gunawardena and colleagues (1997). As can be inferred from Model 

0, the overall variability in the mean level of knowledge construction per discussion theme can be attributed for 

the most part (96.20%) to discussion theme-level factors (differences between the four assignments), for 3.26% 

to differences between students within the groups, and only for a small part (0.54%) to group-level factors 

(differences between the groups). This is already an important result implying that the differences between the 

diverse groups and students are much smaller than the differences in individual students’ levels of knowledge 

construction between the different assignments. This entails that the features of the assignment will be of central 

importance in the further analysis. 

 To gain a clear insight into the development in students’ levels of knowledge construction from 

discussion theme 1 to theme 4, the measurement occasions were added to the fixed part of the model (Model 1). 

As can be seen in Table 1 a significant change in levels of knowledge construction could be determined for the 

second ( ² = 11.06, df = 1, p = .000), the third ( ² = 13.26, df = 1, p = .000), as well as for the fourth theme ( ² = 

8.78, df = 1, p = .003). For these discussion assignments a significant decrease in students’ mean levels of 

knowledge construction is observed as compared to the first assignment. 

Table 1  

Summary of the model estimates for the three-level analyses of students’ levels of knowledge construction 

As a next step in the analyses, explanatory variables were included in the model. In Model 2, it can be seen 

that  both student and task characteristics significantly influence students’ mean level of knowledge 
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construction. At student level, higher individual number of postings and a positive attitude towards the learning 

environment result in higher mean levels of knowledge construction. At task level, especially the complexity of 

the assignments affects students’ mean level of knowledge construction per theme. In particular, it appears that 

the reported significant decrease in mean levels of knowledge construction from the first to the subsequent 

themes disappears when correcting for task complexity. Structuring the task by assigning roles to students does 

not have an overall significant impact on the mean level of knowledge construction. Students who were asked to 

take up the role of ‘theoretician’ or ‘moderator’ did not score differently as compared to students who worked in 

groups without role structuring. Students who were assigned the role of ‘source searcher’ or ‘moderator’ scored 

significantly lower. However, students who had to summarize the discussion at various moments obtained 

significantly higher mean levels of knowledge construction. Finally, as to the effect of group level variables, the 

research findings revealed no significant impact of the intensity of the group’s interaction on students’ mean 

levels of knowledge construction. 

In order to unravel the discourse taking place in the different research conditions, additional analyses were 

carried out to take a closer look at the differences in the discourse between the discussion groups with and 

without roles assigned. More specifically, we focused on the following questions: 

- Is there a difference in the proportion of task-oriented versus non-task-oriented communication 

under the two research conditions? 

- Is there a difference in the distribution of the different levels of knowledge construction under the 

two conditions? 

- Are there differences with regard to the changes in students’ levels of knowledge construction over 

time for the different conditions?

Chi square analyses were used to explore potential differences in the distributions within the research 

conditions. Mann-Whitney U-tests were used to test for differences between the role and no role condition.  

Is there a difference in the proportion of task-oriented versus non-task-oriented communication under the two 

conditions? 

The amount of task-oriented messages far outweigh the amount of not task-oriented messages in both the role 

( 2 = 992.88, df = 1, p =.000) and no role condition ( 2 = 341.88, df = 1, p =.000). By comparing both 

conditions, using Mann-Whitney U, no significant difference can be noticed (Z = -1.45, df = 1, p = .148). 

Is there a difference in the distribution of the different levels of knowledge construction under the two 

conditions?

To explore the differences between the two research conditions, we first analyzed whether the amount of 

messages in the five levels of communication are equally distributed in both conditions. No equal distributions 

are observed for both conditions. This is confirmed by the Chi-Square analysis for both the role ( 2 = 1397.24,

df = 4, p = .000) and no role condition ( 2 = 470.29, df = 4, p = .000). More specifically, in both conditions 

level 1 and level 3 communication types were observed to a significantly higher extent, whereas level 4 and 5 

have hardly been observed. 

If we compare both research conditions using the Mann-Whitney U-test, no significant differences can be 

noticed for the mean levels of knowledge construction reached under both conditions (Z = -0.23, df = 4, p = .82) 

although it appears that the distribution of proportions over the five levels is not quite similar ( 2 = 572.64, df = 

4, p = .000). Correspondence analysis revealed that the differences are mainly found in the three higher levels 

and more especially in the highest level of knowledge construction. In the role condition students more often 

reached the highest level of knowledge construction, which was however at the expense of messages in level 3 

and 4. No significant differences were found with regard to the percentage of messages situated in level 1 and 2. 

In summary, the findings indicate that, regardless the research condition, numerous contributions were situated 

at the lower levels of knowledge construction. 

Are there differences in the changes over time for both conditions?

Findings reflect a certain decrease in communication reflecting higher levels of knowledge construction for both 

conditions. 

In the role condition, there is an increase of level 1 knowledge construction, which was at the expense of a 

decrease in messages situated at level 2 to 4. However, there is an increase in level 5 knowledge construction. 

This change in proportions is significant ( 2 = 51.18, df = 4, p = .000). Correspondence analysis indicated that 

the changes in proportions of level 3 and 5 were not significant. However, there are significant proportion 

changes for level 1, 2, and 4. 
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In the no role condition a different picture arose. There were shifts in the distribution of proportions, but 

these were not similar to the changes in the role condition. Level 1 communication increased over the discussion 

themes, while there was a decrease in the amount of messages situated at level 2. Clearly different as compared 

to the role condition was that the communication situated at level 3 increased, while there was a complete drop 

of messages in level 4 and level 5. This overall change in proportions is significant ( 2 = 36.52, df = 4, p

= .000). Correspondence analysis showed that the most significant distribution changes were situated at level 2 

to 4. 

In conclusion, it can be argued that there is a change in students’ levels of knowledge construction over 

time. However, the changes are different in both research conditions.  

DISCUSSION AND CONCLUSION 

The results indicate that a large part of the overall variability in levels of knowledge construction can be 

attributed to task characteristics.  

As to the impact of student characteristics, the amount of individual contributions is a significant predictor 

for the level of knowledge construction. The level of knowledge construction is also significantly influenced by 

the attitude towards task-based learning and the attitude towards the group discussions. Accordingly, it can be 

concluded that the first two hypotheses about the impact of student characteristics can be accepted. More 

intensive and active individual participation in the discussion groups is positively related to students’ achieved 

level of knowledge construction, as well as adopting a positive attitude towards the learning environment and 

towards participating in group discussions. The third hypothesis, however, has to be rejected. No significant 

differences in levels of knowledge construction were found for students with different learning styles. Students 

with a deep or strategic learning style did not obtain a significantly higher level of knowledge construction 

compared to students with a surface approach. 

Contrary to the results with regard to student characteristics, the hypothesis regarding the impact of group 

characteristics were not corroborated. These findings can be explained by the fact that there was very little 

difference in interaction activity between the discussion groups. This relates to the fact that, based on the 

previous research results, we changed the ‘rules’ concerning the minimum participation requirements in the 

discussion groups. Students were expected to contribute more messages to the discussion groups in order to 

receive a high evaluation score. As a consequence, hardly significant differences between the groups could be 

detected as to their level of interaction. Combining of the findings about the impact of both student and group 

characteristics, makes us aware of the fact that promoting effective group discussion activity is not to be reduced 

to ‘stimulating to contribute a large number of messages’. The fact that also a positive attitude towards the 

learning environment has a significant and positive impact on student outcomes, stresses the importance of 

promoting learning as an enjoyable activity (Westrom 2001).  

As to the impact of task characteristics, significant differences between the consecutive discussion themes 

were found. However, the findings were not in line with the expected results. It was hypothesized that students 

would reach higher levels of knowledge construction when they deal with the consecutive discussion theme 

assignments. The results showed rather a significant decrease in levels of knowledge construction. Further 

analysis however illustrated that this significant decrease in level of knowledge construction disappeared when 

correcting for task complexity. This finding points at the critical importance of the task design and task solution 

support provisions.  Task complexity appeared to be an important task characteristic. When the tasks were too 

complex, the levels of knowledge construction were significantly lower. On the other hand, when the tasks are 

too straightforward, students experience no challenge and the number and quality of the contributions also drop.  

As to the additional impact of  assigning roles, contrary to our expectations, structuring the task by 

assigning roles to students did not have an additional impact on students’ obtained main levels of knowledge 

construction. These results were not in line with the positive results of role scripting found in other research 

(Weinberger, 2002; Mäkitalo, Weinberger, Häkkinen, and Fischer, 2004; Jeong & Chi, 1997; Strijbos 2003). 

But, in comparing our research results, we should take into account that these types of scripting are not 

completely comparable to the role structuring that was applied in the present study. Moreover, also the 

dependent variable differs in these studies, which makes it difficult to compare the research results. 

Despite the fact that in the present research students’ mean level of knowledge construction in the role and 

no role conditions did not differ, additional analyses revealed some potentially interesting results. As to the 

differences in the proportion of task versus non-task-oriented messages, no significant differences were 

observed between the role and no role condition. This is not in line with other research (Strijbos et al., 2004) 

where students in the role condition contributed more ‘task content’ focused statements. However we have to 

put the present findings in perspective by mentioning that an important part of these messages were inherent to 

the specific role description (e.g., encouraging, planning …). 

As stated above, regarding the levels of knowledge construction, the overall picture did not show significant 

differences. At the end of the semester, the mean levels reached did not differ in both conditions. We noticed 
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however, that the distribution pattern of the levels was no longer similar. In the role condition students more 

often reached the highest level of knowledge construction, although this was at the expense of messages at level 

3 and level 4. There were no significant differences for the proportion of lower level messages. Based on these 

findings, it can be concluded that even though students’ mean level of knowledge construction in both 

conditions did not differ, the assignment of roles did have an effect on the interaction in the discussion groups. 

The findings reveal that students in the role condition more often reach the highest levels, but apparently still 

need a certain amount of low level postings at the start of the discussion activity to ground the rest of the 

discussion. 

Apart from the fact that being part of a role-based group did not have an impact on students’ mean levels of 

knowledge construction, we investigated whether having a specific role assignment had an impact on the levels 

of knowledge construction for individual students. We found that students who had to perform the role of 

‘theoretician’ did not reach significantly different levels of knowledge construction as compared to students who 

worked in groups without role structuring. Students who were assigned the role of ‘source searcher’ and 

‘moderator’, however, scored significantly lower than the reference students in the no roles condition. Only 

students who had to ‘summarize’ the discussion obtained significantly higher levels of knowledge construction.  
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