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Human multitasking arises in many real-world situations,
from mundane everyday tasks to the most complex,
demanding  work environments. Cognitive models
developed within the framework of cognitive architectures
have accounted for multitasking in small-scale (e.g., PRP)
tasks and also, to some extent, in complex real-world tasks.
However, these models have generally utilized specific
multitasking mechanisms to manage component subtasks in
their particular domains; as such, these models have
“customized executives” (Kieras et al., 2000) that are fine-
tuned for the particular task. Other modeling efforts have
focused on more general characteristics of domain-
independent multitasking for integration of smaller task
models into larger multitasking models (see Kieras et al.,
2000, for a discussion). For example, Salvucci (2005) has
described a general executive for the ACT-R architecture
(Anderson et al., 2004), and Taatgen (2005) has explored a
general way in which this architecture can account for
multiple concurrent tasks.

Our current efforts aim to explore how to integrate the
variety of multitasking models and modeling approaches in
ACT-R under a single integrated framework. To this end,
we have been studying how a simple mechanism can
generalize across domains from typical laboratory tasks
(e.g., PRP and the “Wickens” tracking task) to complex
real-world domains. In particular, we have been exploring a
novel approach that allows for constraint-bounded cognition
along with additional constraints through use of ACT-R’s
non-cognitive (e.g., perceptual and motor) modules. In our
talk we will describe our new approach and provide a brief
overview of the models, their integration with a new
temporal module (Taatgen et al., 2005), and their fits to
empirical studies of driver behavior (Salvucci, 2001, 2006;
Salvucci, Taatgen, & Kushleyeva, 2006).
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