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Information visualization tools are being promoted to aid decision support. These tools assist in the analysis 
and comprehension of ambiguous and conflicting data sets. Formal evaluations are necessary to 
demonstrate the effectiveness of visualization tools, yet conducting these studies is difficult. First, good data 
sets for testing are difficult to obtain.  Some lack ground truth by their very nature, and others are sensitive 
and proprietary. Second, even when good data sets are available, controlled, experimental testing across 
tools is difficult if different tools support different tasks. Third, the complex, high-level tasks that are 
supported by visualization software are often unstructured and differ across users and domains. 

Because the mechanisms of human cognitive processing are consistent across individuals, and because one 
commonality across high-level data analysis is cognitive demand, we propose that measuring cognitive 
processing demand offers an evaluation methodology that can be validated and generalized across tools and 
applications. One way to measure cognitive load is to measure working memory capacity. This can provide a 
basis for quantitative comparisons of visualization tools while simultaneously addressing the larger question 
of how each tool affects task performance. 

We suggest that effective information visualization tools should minimize the cognitive demands stemming 
from finding and manipulating raw data. To assess the feasibility of working memory metrics for evaluating 
cognitive load, we conducted a dual-task experiment to compare the usability of two graph representations.
Dual task paradigms, common in psychology and human factors research, require participants to complete 
two simultaneous tasks. Participants can perform well on the secondary task only when they have excess 
cognitive resources that are not consumed by the primary task. We believe that performance on a 
concurrent secondary task can usefully indicate if elements of a visualization design are inducing extraneous 
cognitive load, beyond that associated with the primary task.

Figure 2: Example of a tree ring graph
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Figure 1: Example of a vertex-edge graph
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