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There exists a large volume of literature on spatial cognition (see Tversky, 1998, for a recent overview) and wayfinding (e.g., Darken & Silbert, 1993, 1996; Ruddle et al., 1998; Thorndyke & Hayes-Roth, 1982), both for real and electronic worlds.  Some of these studies have resulted in guidelines for designers of virtual worlds (Darken & Silbert, 1996).  For instance, leveraging knowledge from the architectural domain (Lynch, 1960; Passini, 1984), Darken and Silbert (1996) have shown that adding real world landmarks, like borders, paths, boundaries and directional cues, can greatly benefit navigation performance in virtual reality.  Their studies (Darken & Silbert, 1993) have shown that stationary or predictably moving cues are optimal, that multiple sensory modalities can be combined to assist searching through an electronic space (like 3D sound cues), and that if the space is not divided using a simple, organizing principle, users will impose their own, conceptual organization upon the space.  In addition, they have suggested that path following is a natural spatial behavior, one that could easily be leveraged in current user interface designs.

Given what we know about navigation and spatial cognition, then, why is it that users of current computing systems so often experience feelings of disorientation while foraging for information?  Often, the existing guidelines prove difficult to implement for a given design context, leaving the user interface designer challenged with the problem of how to design for effective and efficient navigation of a large information space.  This may be because the user interface being designed is constrained by technology or by the installed base of computing platforms.  One very important area where this navigation design problem continues to persist is in web browsing.  Web browser designers need to provide their users with mechanisms for creating personal web information spaces that can reliably and efficiently return the user to their favorite web sites.  Providing such mechanisms relaxes the cognitive and temporal demands of hypertext navigation (Abrams, 1997).  Usage tracking has provided us with evidence that hotlists, bookmarks and Favorites folders are the most frequently utilized navigation tools by users for locating information on the web (Pitkow & Recker, 1995, 1996).  Usability studies, as well as basic research, however, indicate that the current designs for navigating the web are still sub-optimal in supporting users’ cognitive models of web spaces and the amount of information they need to repeatedly consume (Abrams, 1997; Tauscher & Greenberg, 1997).  According to Abrams (1997), users develop their own personal web information spaces through the use of Favorites mechanisms in order to combat the following five problems:

1. Information overload—this can be prevented by incrementally storing away a smaller, personalized archive of web sites

2. Pollution—only items that are truly valuable to the user get stored

3. Entropy—an organization is maintained, although only when necessary

4. Structure—structure is provided through a cost-tuning of the personal web space

5. Lack of a global view—users provide their own, personal view to the seemingly chaotic structure of the web
The Tauscher et al. and Abrams studies were pivotal in that they were among the first and earliest attempts to gather information about what users are doing while they traverse the web over time, given current browser user interface designs.  This documentation of usage patterns has been extremely useful as new ideas for browser designs are explored.  For instance, the Abrams study pointed out how episodic memory (Tulving & Thomas, 1973), or memory specific temporal events, could be thought of as a primary cognitive avenue for retrieving web pages from Favorites.  As pointed out in that research, reviewing a set of bookmarks or Favorites in web browsers today is basically a process of using textual cues to retrieve a memory for how that web page was stored.  Usage data from that study showed that users had trouble retrieving their favorite web pages, often because the default title which they used to store the web page was an inadequate retrieval cue.  Left unanswered, then, was what retrieval cues might be more useful for tapping into episodic memory?  Also left unanswered was whether and to what extent spatial cognition was playing a role in users' navigational behaviors in current browsers, and to what extent our browser designs could leverage what is known about spatial cognition and wayfinding.  If users’ personal web information spaces grow to be too large, how can we effectively design the Favorites user interface to afford efficient retrieval?  Can the use of landmarks, paths, boundaries and nodes be incorporated into our designs to enhance users’ navigation and retrieval performance?  Can other, 3D depth cues, provide the user with the kind of perceptual feedback that would best drive the use of spatial memory?  These are the issues that are of focus in a current set of studies being run in our laboratory.

The primary user interface design for a Favorites mechanism is similar to the hierarchical trees used to browse file structures on a computer’s hard drive.  A user is allowed to enter items into an organized list, often alphabetized, and the list is allowed to have any number of subcategory structures added to it.  Often, the url or the web page titles comprise the default labels used for retrieving the web page when browsing the list.  The question of interest is, how effective is this visual design compared to others for leveraging spatial memory, if indeed spatial memory, in addition to episodic memory, governs the retrieval of a web page in Favorites?  Previous research (Jones and Dumais, 1986) has suggested that little significant value is provided by adding spatial location information to the storage and subsequent retrieval of a document over and above simply providing a semantic label for the same purposes.  In that study, users were able to accurately and efficiently retrieve stored documents in the real world with as impoverished a semantic label as a two-letter cue!  Storing the document in a spatial position did improve performance over baseline control conditions, however.  It remains to be shown how these real world results map onto the retrieval of information in large, unstructured, electronic worlds.  

Three experiments, a pilot and two follow-up studies, are in the process of being carried out to explore the use of various retrieval cues and how these cues influence users’ memory for the spatial location of a stored item in Favorites.  Later studies will attempt to parcel out the contribution of more sophisticated, 3D perceptual cues on memory for information in spatial locations. 
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