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Introduction

We explore the impact of team composition,
the attributes of members selected for teams,
on their performance in isolated and confined
environments (ICE). We leverage prior
research that has studied these effects in less
extreme environments. Meta-analysis
(Balkundi & Harrison 2006) indicates that
network in teams are a stronger predictor of
team performance and viability. Hence we
extend team composition research to include
the emergence and effects of affective and
instrumental network ties among team
member. and develop a novel theoretical
framework for the emergence of teaming
capital.

We draw upon prior theoretical and empirical
research to develop an agent-based model
(ABM) for the emergence of affective and
instrumental ties and their impact on

We model how multiplex relationships develop over

time using affective (positive and negative) and

Agent-Based Modeling Framework

We model team member relationships
as four networks of directed ties.
Changes in ties are modeled using a
discrete-event simulation approach. A
teaming episodes occurs when two or
more members collaborate on a task for
a finite duration. For each teaming
episode, we calculate a teaming
episode experience value representing
that event’s influence on the network ties
among those in that teaming episode

The variables that influence episodic
experiences are the attributes of
members, shared attributes between
members, network relations among
them, and attributes of the tasks
engaged in during the teaming episode.
The specific variables were selected

instrumental (informational and behavioral) ties. based on theoretical and empirical

performance. We use empirical data collected . .
literature reviews and meta-analyses.

iIn HERA to parameterize the ABM.

Network Ties
Positive Affect
Negative Affect
Informational Ties
Behavioral Ties

Binary Response Question Text

no do you enjoy working with?”

no makes tasks difficult to complete?”
N0 is a valuable source of information”?”
no do you work effectively with?”

Validation and Virtual Experiments

We conduct virtual experiments to help NASA
explore how changes in team composition will
impact performance.
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Discussion

We compute effect sizes from 30,000 virtual
experiments to predict performance and viability:

Effect Sizes on Team Performance (r)

Excitement Benevolence

We parametrized the ABM using empirical
data collected at 7 time points over 30 days
from each of four HERA crews. Model
weights were fitted to minimize the prediction’s

Our framework quantifies the relative effects that
different personality traits, initial network ties, and
task characteristics have on team performance
and viability. We demonstrate how the dyadic-
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