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Abstract: In small group computer-supported collaboration, teachers face challenges as they 

engage in classroom orchestration (Dillenbourg, & Jermann, 2010). These challenges are 

further compounded when using problem-based learning (PBL) approach to design a game-

based learning environment. In this complex learning environment, students learn across 

platforms: in-and-outside of the game and participate in different forms of learning activities: 

individual data collection, collective inquiry, and discussion. Teacher dashboards enable 

teachers to get access to students learning activity and allow them to provide real-time feedback 

and appropriate scaffolds. By investigating students’ learning actions around a structured PBL 

whiteboard in an educational game, we identified challenges in collaboration and how to 

support students’ discussion effectively. In this paper, we propose a teacher dashboard design 

in hopes of informing teacher-oriented learning analytics to advance our understanding of PBL 

facilitation for group collaboration. 

Brief summary 
Our project aims to advance small group collaboration in a game-based inquiry learning environment by using 

multimodal learning analytics. Even though small group interactions are beneficial to learning (Stahl, Koschmann, 

& Suthers, 2006), it becomes increasingly difficult for teachers to facilitate learning and collaboration especially 

as the number of groups scale up. Learning analytics can decrease teachers’ mental workload and enhance their 

instructional capacity by presenting large-scale data via a condensed yet useful visualizations, and synthesizing 

critical learning indicators (Duval, 2011; Lockyer, Heathcote, & Dawson, 2013). More studies are needed to 

address how teachers can support large number of groups in a game-based inquiry learning environment, 

especially when these are implemented in the classroom. To address this issue, we present how learning analytics 

can detect events that then shaped the design of a teacher dashboard.  

The main aim of the teacher dashboard is to support teacher facilitation of small group collaboration and 

learning. Before designing the dashboard however, it was necessary to examine how students engage in 

collaborative problem solving in the game and face-to-face situations. The study context is situated in a 

multiplayer educational video game called CRYSTAL ISLAND: ECOJOURNEYS (Lester, Rowe & Mott, 2013; 

Saleh et al., 2018). In our research, we collected and analyzed multimodal data, including video data and trace 

data of student interactions in the game (i.e., chat and click stream interactions). Converging multiple sources of 

data helped us understand how various artifacts and scaffolds across the different contexts’ mediate collaboration 

and group regulation. Drawing on these multimodal sources of data, we identified the key indicators of 

collaboration for inclusion in the teacher dashboard. Teacher feedback on these early designs have helped refined 

these indicators to understand how teachers facilitate student’s collaboration across in-game and face-to-face 

contexts.  

 A key takeaway from our poster is how small groups collaborate across different contexts and generate 

corresponding multimodal data which subsequently allows us insights into the distributed and multimodal nature 

of collaboration. Our poster also provides an exemplar on how to support teachers to deal with understanding data 

from multiple groups, by aligning learning design with learning analytics in the form of a teacher dashboard. 

Future work will utilize eye-tracking and facial recognition techniques and how these technologies can augment 

teacher understanding of student collaboration. It is hoped that the workshop can support the development of a 

holistic perspective on collaborative analytics and refinement of how to detect complex collaborative learning 

activities. 
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