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Abstract. The paper introduces a system for collaborative learning that helps 

teachers to form and grade groups. The data sources for group formation come 

from the Moodle learning management system and from learning logs.  The main 

components of the system are the group formation parameter console where 

teachers choose group formation input variables and a grouping algorithm, and 

the page where formed groups are visualized and can be graded in multiple di-

mensions. The group formation and grading system is an extension of a learning 

analytics platform and provides an infrastructure for conducting collaborative 

learning activities.  
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1 Introduction 

In collaborative learning students work together to complete a task or to reach a group 

goal. Students leverage on each other’s expertise and engage in joint discussion and 

argumentation processes dealing with misconceptions and advancing to the final solu-

tion[2]. By employing collaboration in the educational process social skills and sense 

of belonging can be fostered [6].  

In this paper, we introduce a collaborative learning system that enables teachers to 

form groups based on learning log data and grade the groups’ performance. The system 

also contributes to the learning analytics platform by accumulating group performance 

data thus supporting further learning analytics-based services. Visualization support 

provides teachers with the means of making informed decisions on structuring group 

work activities. 

2 Group Formation and Grading System Design 

The Group Formation and Grading System modules are extensions of the Dashboard 

application, a central component in the learning analytics platform described in this 

paper [4]. As illustrated in Fig. 1, learning data is collected from the BookRoll system 

[3, 5], organized into a student model [1] and stored into an analysis database. The 
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group formation system uses the data to generate groups. Accumulated group perfor-

mance data can be used to update the learner model for further learning analytics use. 

 

Fig. 1. The main learning analytics components including the group formation module 

Fig. 2 presents the process of group formation. The system automatically gets the user 

model of students including the course and performance data coming from the Moodle 

LMS platform. The teacher then uses the group formation parameter console to set the 

group formation parameters. Tables 1 2 list the grouping algorithms and grouping var-

iables available. 

 

Fig. 2. Process of group formation 

Table 1. Algorithms used in the group formation process 

Algorithm Algorithm Operation Description 

Homogenous The algorithm groups students with similar values of a variable.  

Heterogenous The algorithm groups students with differing values of variables. 

Friendship The algorithm groups students who are friends as identified by the teacher. 

Random The algorithm groups students randomly.  

Following the group formation process, teachers can view the created groups and eval-

uate group performance. Three rating dimensions are provided:  

1. Collaboration Quality - focuses on interaction and communication in group work.  

2. Speed / Efficiency - evaluates if group work was executed in a timely manner. 

3. Performance - focuses on the result and outputs of group work.  
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With the data increasing across the group rating dimensions, the group score user model 

variable will reflect the group work ability more accurately. 

Table 2. Variables used in the group formation process 

Variable Variable Explanation 

Engagement The variable records the time student spent on using the learning platform. 

Reading style 

The variable models two reading styles: receptive reading and responsive 

reading. The former refers to the style of reading page after page sequen-

tially and the latter deals with students engaging in more interaction with the 

digital material (taking notes and posting comments). 

Concept 
The variable describes the mastery of each key concept found in academic 

materials of a course. 

Score The variable records store previous assessment scores. 

Group score 
The variable models students’ previous performance of in group, gathered as 

part of group grading. 

3 Group Formation and Grading System Implementation  

The collaboration module is constructed and integrated into the system dashboard so 

that the teachers can choose parameters for group formation. (Fig. 3). 

 

Fig. 3. Parameter setting page for the group formation 

 

Fig. 4. Result of group formation (three groups of 4 students) and the indication of individual 

and group-level collaboration performance  
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Fig. 4 shows the results of a homogeneous grouping with group size of 4. The teacher 

is provided with an indication of the individual and group performance using red, yel-

low and green colors indicators. The color of the group card header indicates average 

group score and the previous groupwork performance. 

4 Conclusions and Future Work 

The presented system is an extension of the learning analytics platform and is used to 

assist teachers in group formation in their collaborative class activities. Future work 

will examine the ways of evaluating group performance since social loafing and free-

riding remain challenging problems in collaborative learning. Secondly, the role and 

importance of individual and group scores needs to be reflected upon. Finally, grouping 

goals variable will be introduced to suggest the algorithm for group formation depend-

ing on group formation purpose. 
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