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Tardast (Shakeri 2003; Shakeri & Funk, in press) is a new and intriguing paradigm to investigate 
human multitasking behavior, complex system management, and supervisory control. We present a 
replication and extension of the original Tardast study that assesses operators’ learning curve and 
explains gains in performance in terms of increased sensitivity to task parameters and a superior 
ability of better operators to prioritize tasks. We then compare human performance profiles to various 
artificial software agents that provide benchmarks of optimal and baseline performance and illustrate 
the outcomes of simple heuristic strategies. Whereas it is not surprising that human operators fail to 
achieve an ideal criterion of performance, we demonstrate that humans also fall short of a principally 
achievable standard. Despite significant improvements with practice, Tardast operators exhibit stable 
sub-optimal performance in their time-to-task allocations. 

Human multitasking performance, whether in general terms of 
multitasking between tasks in different domains or in more 
specific terms of multitasking between several tasks within a 
single domain, is poorly understood and addressed by a 
disparate set of literatures and labels (e.g., supervisory control, 
Moray, 1986; attention allocation in dual-task situations, 
Wickens, 1992; task switching and interruptions, Rogers & 
Monsell, 1995; McFarlane & Latorella, 2002). Any 
multitasking situation essentially poses a resource-allocation 
problem: limited resources (of time, attention, or action) have 
to be distributed across multiple tasks in order to meet some 
criterion of performance. 

Human rational behavior is generally constrained by the 
structure of task environments and the cognitive and 
perceptual-motor capabilities of human agents (Simon, 1990). 
To capture the functional relationships of complex tasks while 
abstracting away from domain specific details, we advocate 
the use of synthetic task environments (Gray, 2002). 

In this paper, we report how the synthetic task 
environment of Tardast (Shakeri, 2003, Shakeri & Funk, in 
press) can be used to explore human multitasking behavior 
and exemplify a methodological framework to relate operator 
performance to the functional characteristics of complex task 
environments. Whenever the properties of complex 
environments and human agents are interdependent and 
subject to dynamic changes, any principled assessment of the 
scope and limits of human rationality requires a non-trivial 
amalgam of theoretical and empirical analyses. Our 
methodological approach is inspired by Anderson’s (1990) 
notion of rational analysis, but promotes an in-depth analysis 
of functional task environments (Gray, Neth, & Schoelles, in 
press) rather than the evolutionary context to which cognition 
adapted. 

We will first introduce the Tardast system and briefly 
summarize and critique prior findings. We then present an 
experiment that replicates and extends the study of Shakeri 

and Funk (in press). To distinguish environmental limitations 
from those imposed by human cognitive or perceptual-motor 
constraints, the performance of human operators will be 
compared to various software agents. Despite significant 
learning effects, human performance is shown to be sub-
optimal both with respect to a normative ideal and an 
attainable heuristic strategy. 
The Tardast Task Environment 

Tardast was introduced by Shakib Shakeri (2003) and captures 
the essential core of many multitasking situations—but also 
aspects of supervisory control, monitoring, and complex 
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Figure 1:  Our version of the Tardast interface. Each bar 
represents a task and the height of the black bar indicates its 
satisfaction level (SL). Selecting the buttons at the bottom 
increases the SL of the corresponding task. The numbers on 
the buttons indicate the tasks’ weights (W). 




