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The concern echoed in the phrase “cognitive overload” comes from the assumption that our attention and cognitive capacities are severely limited, that humans cannot attend and process information effectively when there is a plethora of sources and large amounts of information. Those from this theoretical perspective talk about interference (e.g., the Stroop effect illustrated below), filtering, capacity, and other factors, which are said to diminish our performance.
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First, let me say that I do not believe that attention and cognitive capacities are limited. In my view, attention shouldn’t be considered a finite resource, rather it should be characterized as “attending,” which suggests flexible, skilled action. Recent theories about attention suggest that although not all stimuli are analyzed, nonattended stimuli are not all filtered out and their impact on learning and memory will vary depending on relevance and/or personal experience.
Furthermore, I come to this opinion from a study conducted by Ulric Neisser and his colleagues (Hirst, Spelke, Reaves, Caharack, & Neisser, 1980).  Neisser et al. asked participants to read a story or encyclopedia article while also taking dictation. Most participants found this difficult, yet after 6 weeks of training they could read as quickly during dictation as when reading alone. In one study, two participants (Arlene & Mary) demonstrated understanding of both the written material and dictated sentences. I was one of these participants. 

Having said all this, it is clear that while attention may not be limited and cognitive capacities may not be limited, learning to attend to multiple sources may be protracted, and it is incumbent on the designer to organize material in a way that will enable the user to achieve skilled attention quickly and fairly effortlessly. In addition, even if one doesn’t accept the assumption of several theorists (Paivio, 1986, dual-coding theory; Baddeley, 1998, theory of working memory) that the human information—processing system consists of two separate channels (an auditory/verbal channel and a visual/pictorial channel), it is certainly the case that there are sensory limits (one cannot look at two objects displaced by more than a certain number of degrees at the same time) that need to be acknowledged. 

Therefore, there are a number of strategies that can be used to organize material to allow learners to deal more effectively with the sheer amount from the onset. Many of these are used already in textual presentations, but some are specific to situations where both visual and auditory information can be presented. These include (from Mayer & Moreno, 2003):
· using different modalities and synchronizing the information presented multimodally; 
· allowing users to segment material in manageable chunks;
· pre-training so that the user will have  informed expectations for what is to come;
· eliminating extraneous (albeit interesting) information; 
· highlighting what information is most important; 
· aligning components (for example, spatially coordinating pictures and words);
· removing unnecessary duplication; and
· individualizing the presentation of material to be consistent with a learner’s preferred style.
	
Roda and Nabeth (2005) propose that Learning Management Systems need to shift from “information presentation, to attention guidance.” In particular, they propose that an LMS should manage interruptions, time interventions, and monitor user activity and the environment in order to respond proactively and effectively to organizing information for the user.

In my own view, the best strategy for avoiding overload is to educate individual users so that they have expectations for what they will see, hear, read, and otherwise encounter, while also adding the types of tools/artifacts available for supporting the cognitive workflow required.  Kirsh (2001) suggests that we need to think about the activity space of tasks: “Well designed environments ought to take note of the cognitive needs people have in performing their tasks and build in scaffolding that simplifies the way people make cognitive use of their environments to increase task reliability.” (p. 41) 


Baddeley, A. (1998). Human memory. Boston: Allyn & Bacon.
Hirst, W., Spelke, E. S., Reaves, C.C., Caharack, G., & Neisser, U. (1980). Dividing attention without alternation or automaticity. Journal of Experimental Psychology: General, 109, 99-117.
Kirsh, D. (2001). A few thoughts on cognitive overload. Intellectica, 30, 19-51.
Mayer, R. E., & Moreno, R. (2003). Nine ways to reduce cognitive load in multimedia learning. Educational Psychologist, 38, 43-52.
Paivio, A. (1986). Mental representations: A dual coding approach. Oxford, England: Oxford University Press.
Roda, C., Nabeth, T. (2005) The role of attention in the design of Learning Management Systems IADIS International Conference CELDA (Cognition and Exploratory Learning in Digital Age) Lisbon, Portugal, pp. 148 - 155.

