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Abstract: Collaborative learning is a well-researched instructional approach that is highly 

effective and often superior to individual learning. However, the fruitfulness of the 

collaboration depends on the quality of the student interaction. What do teachers need to know 

to monitor the quality of the group interactions? We developed a model describing teachers’ 
competencies for Implementing Collaborative Learning in Mathematics (ICLM). We illustrate 

here how CSCL findings may inform monitoring, one major facet of teachers’ ICLM 
competencies. 

 

Collaborative learning is a well-researched instructional approach whose effectiveness is well established. 

However, this effect depends on the quality of the student interaction (Dillenbourg, Baker, Blaye, & O’Malley, 
1996). Teachers play an essential role in ensuring that the student interaction in the classroom is beneficial for 

learning. In the computer-supported collaborative learning (CSCL) literature, methods for designing, 

monitoring, and supporting collaborative learning with computer-based tools are well-described. In face-to-face 

teacher practice, teachers also need guidance for monitoring the ongoing student interaction similar to tools in 

CSCL environments. We present a theoretical model describing teachers’ competencies for Implementing 

Collaborative Learning in Mathematics (ICLM) and illustrate how CSCL findings may be beneficial for teacher 

practice, especially for monitoring student interactions. While we chose to situate the ICLM model in 

mathematics as the learning domain, the model may be transferred to other domains as well. 

Theoretical framework  
The Implementing Collaborative Learning in Mathematics (ICLM) model is based on the meta-cognitive 

framework of teacher practice by Artzt and Armour-Thomas (1998) that describes teaching in analogy to a 

cognitive process of solving a problem in three phases: a pre-active phase, an inter-active phase, and a post-

active phase.  The model describes which competencies are needed to successfully implement collaborative 

learning in the respective phases. While planning is part of the pre-active phase, monitoring and supporting take 

place during the inter-active phase. Additionally, an important element of the inter-active phase is consolidating 

the groups’ work. Finally, in a post-active phase, reflection is of vital importance in helping teachers to improve 

the planning of collaborative learning situations in particular. In the current paper we focus on one facet of the 

model in particular, that is, monitoring.  

While students are collaborating, the teacher has to monitor how they are working together to ensure 

the fruitfulness of the collaboration and support the students if necessary. In the CSCL literature, monitoring 

students’ interactions is often supported by a teacher cockpit that visualizes live data from the interaction 
processes (Roschelle, Rafanan, Estrella, Nussbaum, & Claro, 2009), for instance the different amounts of oral 

and written contributions. The cognitive algebra tutor (Koedinger, 1998) that checks for students’ errors in 
finding the solution for the mathematics problem at hand can be extended by an additional feature that allows 

for collaborative working on the cognitive tutor.  This collaborative extension helps to identify how students 

behave in different roles, for instance as a tutor and tutee (Walker, Rummel, & Koedinger, 2009).   

Teachers in the classroom especially face the challenge of monitoring the interaction processes taking 

place in several groups at the same time. Group awareness tools such as the “Lantern” (Dillenbourg & Jermann, 
2010) are a simple implementation of a teacher cockpit that works for face-to-face collaborative learning. The 

different colors of the “Lanterns” give the teacher an overview of the collaborative working phases the different 

groups in the classroom are currently involved in and whether they need help.  

While other sophisticated technological solutions that monitor how students are working together are 

not so easily implemented in face-to-face collaborative learning, the indicators underlying successful 

collaboration can be transferred. For instance, Meier, Rummel, and Spada (2007) developed a rating scheme to 

evaluate the collaboration of dyads in a computer-supported learning environment on multiple dimensions. 

Their indicators of successful computer-supported collaborative behaviors may help teachers to observe face-to-

face interactions in the classroom as well, for instance whether students engage in argumentations or 
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explanations of ideas. We thus propose that teachers could use checklists with behavioral indicators targeting 

three dimensions of collaborative learning adapted from Meier and colleagues, namely collaborative, cognitive, 

and meta-cognitive activity.  A successful collaboration for instance requires that all students are actively 

engaged and share information (Johnson & Johnson, 1998). Visible cognitive activities include asking targeted 

questions and giving elaborated explanations (Webb, 1989). Meta-cognitive activities are indicated by 

comprehension monitoring and checking for errors (Bannert, 2003). Teachers using such a checklist, based on 

indicators of fruitful collaborative learning behavior described by the CSCL literature, may find it easier to 

observe these relevant behaviors and not be distracted by aspects of the collaboration that are less determining 

for its learning success. 

Conclusion 
We aimed to illustrate how CSCL findings targeting monitoring of student interactions may be informative for 

teacher practice in face-to-face settings. We developed a theoretical model describing the ICLM competencies, 

planning, monitoring, supporting, consolidating, and reflecting collaborative learning. We stressed the 

monitoring facet here because it is essential to assess the quality of the groups’ interaction and their progress in 

order to identify suboptimal collaborative, cognitive, and meta-cognitive activity. When suboptimal activity in a 

student interaction is identified, for example insufficient explanations among students, the teacher may choose 

to support the student interaction, which is also an important competence teachers should have to ensure a 

fruitful collaboration.  Our theoretical model serves as a base for developing a tool to assess these competencies 

and for designing a training for teacher students. The teacher students learn to use checklists of fruitful 

collaborative behavior for observing student interactions and we are interested to see how this training affects 

the teacher students’ monitoring competency.  
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