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Abstract: Fluency in teamwork is an important factor that can help (human, AI, or mixed) teams 
avoid preventable errors and achieve higher task performance. However, during collaboration, 
it is not easy for team members to assess their teamwork, due to the decentralized and 
partially observable nature of collaborative tasks. In this regard, we posit that providing the 
team with on-the-fly assessments of their teamwork can help improve the fluency in teamwork. 
Our aim is to build an AI coach that can carry out these assessments by inferring the objective 
metrics of teamwork. One such candidate metric is the alignment of team member’s mental 
models. When we think of a team of experts, it is unlikely for each individual to make irrational 
decisions. However, if their mental models are not aligned, their teamwork would be worse 
than that of an amateurs’ team. In this work, building upon the concept of “Shared Mental 
Models”, we propose a Bayesian approach to infer the alignment of team member’s mental 
models.  
 
In particular, we consider collaborative tasks that can be represented as decentralized Markov 
decision processes (dec-MDPs). Further, we model each team member’s behavior to depend 
not only on the observable features of the task (i.e., MDP states) but also on the team’s shared 
preferences (additional latent states). Each team member may maintain a different estimate of 
the team’s shared preferences, resulting in misalignment of mental models. By utilizing the 
data of observable features (state, action trajectories) and prior knowledge of expert policies, 
our Bayesian approach seeks to infer the latent states of teamwork. In preliminary experiments 
conducted on simulated grid-world domains with two possible shared preferences, our 
approach could infer alignment with 72% accuracy. Encouraged by these results, in our ongoing 
work, we are extending our approach to enable its use in real-world scenarios such as 
healthcare and manufacturing teams.  
 
 
 
 
 
 
 


