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REPPERGER RESEARCH INTERN PROGRAM 
RESEARCH PROJECT #: AFRL-RHW-23-01 

Dynamics of Team Insight: Measuring Team Trust and Strategic Shifts with a 
Machine Teammate 

PROJECT DESCRIPTION: In the future, effective human-machine teaming will require teams working 
together to develop task competencies, cultivate trust, and develop shared mental models that underlie 
effective teamwork. However, guidelines for how agent teammates should behave during initial training 
and task learning have yet to be developed. Importantly, learning often involves moments of cognitive 
insight, or “aha moments,” that result in qualitative shifts in behavior from re-framing a problem in a 
more insightful way. These “aha moments” have been posited to come in rapid qualitative bursts rather 
than through gradual accumulation of skill and knowledge, so measuring cognitive insight may allow us 
to predict when teams are best poised to be pushed into an insightful state. Such metrics could also 
provide guidance on the issue of optimal agent behavioral strategies.  As such, there is a need for 
research examining physiological and behavioral indicators of team insight and how the behavior of a 
machine agent teammate may influence learning during team training to maximize learning outcomes.  

In this proposed study, we will investigate the dynamics of behavior and physiological coupling in 
teammates around cognitive insight in a team decision-making process. We will investigate the effects 
of an agent teammate’s behavior on team outcomes and processes during the development of cognitive 
insight while teams play a simple game long enough to acquire experience needed to generate stable 
shifts to an optimal strategy.  We will evaluate team communication patterns for verbal indicators of 
team understanding, insight, trust, and liking of the agent. We will also investigate physiological and 
behavioral indicators of team insight and trust and liking of the agent.  We are also interested in 
identifying verbal and physiological indicators of team resilience, which could be indicators of a stable 
transition to the optimal strategy. Such metrics may allow us to understand how resilient a team is to 
perturbations while adhering to an agreed upon strategy. Further, we plan to develop novel mental 
model analyses to examine the relationship between team mental models, cognitive dynamics, 
physiological dynamics, and the emergence of consistent strategic behavior. 

The results of this research project will provide information on how objective measures of team state 
relate to team cognitive dynamics and trusting behaviors toward an agent teammate. In addition, 
project outcomes will provide further understanding of the influence an agent teammate exerts on team 
processes and decision making. This information could be used to inform system design and training 
initiatives to elicit better calibrated trust and reliance on agent teammates, training interventions, and 
improve team performance in future military operations. Interns will gain theoretical knowledge of team 
dynamics and practical knowledge of advanced analytic techniques. Interns will have the opportunity to 
present their research at a summer symposium as well as to collaborate on any publications resulting 
from this effort.   

ACADEMIC LEVEL: Bachelor’s, Master’s, PhD 

DISCIPLINE NEEDED: 
• Psychology / Cognitive Science
• Human Factors
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• Computer Science

RESEARCH LOCATION: Wright-Patterson Air Force Base, Dayton, Ohio 

RESEARCH MENTOR: Michael Tolston, PhD 
Psychology, University of Cincinnati, 2015 

Dr. Michael Tolston is research psychologist at the Air Force Research Laboratory Collaborative 
Interfaces and Teaming Branch. He is responsible for developing and administering USAF relevant 
research in the areas of human-human and human-machine teaming. His work focuses on developing 
and applying advanced techniques for measuring and assessing multiscale (e.g., individual- and team-
level) dynamics. Photo not available. 


