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Abstract

In the digital environment, human presence leaves no trace; every user of an electronic collection is in effect an isolated user. Some researchers in computer interface design have suggested that a useful strategy for reducing this isolation might be to provide a means for a collection to retain an interaction history. If the system creates and makes accessible a record of activity, subsequent users may be able to derive meaning from the record. One well-known implementation of this strategy is in the amazon.com lists of books that were also bought by people who bought the book currently shown. This strategy holds promise for a wider implementation, and is particularly promising as a tool for interfaces designed for information browsing, where user structuring of the items represented can be a significant indication of how users have interpreted the collection. Issues include the role of intention in communication – clearly purchasers at amazon.com are not buying books primarily to create a message for subsequent users – and the significant effects of presuppositions in any communication process – subsequent users must assume, for example, that previous buyers were not collecting a set of "worst books" on the topic. Drawing on previous research on interaction histories, as well as Suchman's ideas on situated activity and the phenomenological approach to interface design proposed by Winograd and Flores, this paper examines the means by which interaction histories might be designed specifically to play a role as a communication tool between users of rich-prospect browsing interfaces to electronic document collections.

Interaction Histories

Some of the actions that people perform in the analog world result in visible consequences that persist beyond the action. There is a sense in which this observation, if taken in its largest scope, can serve as the definition of human culture. However, in its more limited sense, it draws attention to the fact that it is normal for action – or at least some action – to leave a trace.

The actions can be further divided according to the intention to leave a trace or not. Clearly, people engaged in constructing or demolishing the built environment are engaged in an act of intention to leave a record of their activity: the point of the activity is to create the record, which in this case takes the form of either a new building or other object, or the removal of a building or object where one previously existed.

There are also unintentional traces of activity, as when students at a college climb the stone stairs for some hundreds of years, and the steps wear in a pattern that reflects their footsteps. In this case the intention of the action has nothing to do with the trace that remains: the students weren’t climbing the stairs in order to wear them out – they were climbing the stairs in order to go to class.

A third class of actions are those in which an artifact or some other visible trace is established, but is subsequently revisited in order to modify it or repurpose it for some secondary intention. An example of this kind of action is the work of people who create graffiti, where an existing wall or other surface is taken as the basis for a subsequent public statement. Graffiti is usually the work of a third party, but it is also possible, of course, for the repurposing to be done by the owner of the original artifact, as when landowners use their property during the period preceding an election to post political campaign materials.

Each of these three kinds of actions that result in traces of human activity have analogs in the digital environment. Previous research on interaction histories has tended to focus on the creation of traces of user activity that are outside user intention and control, paralleling the situation where people walking on the stairs are leaving wear that can be discerned by subsequent visitors to the university. However, the visible evidence of previous users in a digital environment can be contextualized in such a way that the information is more directly useful in the execution of other activities.

People Who Purchased This Book Also Purchased...

An example that will be familiar to many people are the lists displayed on web sites that retail books, where retrieval of information about a given title will also retrieve information about related titles. The related titles are not established by the designers of the collection, but have been associated with each other by the activity of previous purchasers, who have bought the books in a single batch. It wasn’t the primary intention of the people buying the books to make a record for subsequent researchers to examine, but the information is nonetheless often interesting and occasionally useful, in suggesting new authors or titles to consider on a given topic.

One shortcoming of this approach is that because the information does not reference the original purchaser’s intention in buying the books, there are a number of presuppositions in place that might not be true. For example, it may be the case that everyone purchasing the current book of interest already owns the important books on the topic, and is simply filling out a collection. If this were true, the interaction history would not suggest the most important books. 

A similar scenario would be the situation where books purchased in groups tend to be less significant in a given field because they are less expensive, whereas primary titles need to be more durable and are therefore more expensive, with the result that people tend to purchase them as individual titles rather than as part of a set. 

A third and fairly common possibility is that the titles ordered as a set are actually heterogeneous, representing different areas of interest or the interests of different people, as when purchasers order some books for themselves and some as gifts. It is possible, of course, for the system to filter these kinds of problems by relying on some additional information about the titles in a set, such as cataloguing information or meta data.

Digital Wear and Tear

Another form of unintentional interaction history that has been widely discussed in the literature is related to previous document access, either for reading or for editing. In this case, some visual mechanism is used to retain a record of document use by previous readers. Hill et al. (1992) created a scrollbar, which is visually associated with the entirety of a document, and applied black horizontal lines associated with locations in the document where previous editors had concentrated their efforts. The visual presentation of this kind of edit wear allows people collaborating on documents to quickly identify those areas which have received the most attention.

One of the shortcomings of visual presentation of edit wear is that some edits may radically alter the document. In order to make the algorithm for applying marks to the scrollbar intelligible, it is therefore necessary to determine what is most appropriate in cases where substantial parts of the document have been removed or relocated. Within the constraints of a relatively stable document that is nonetheless undergoing occasional revision, the display of edit wear may, however, prove very useful. 

An example of this situation might be in computer mainframe software, where the code that has been placed in production may need to be modified periodically but generally tends to be fairly static. Another example might be in product technical documentation, which in the case of complicated systems such as a commercial airliner can extend to entire technical libraries. In these cases it may be useful to provide an analogous collection wear indicator that could be used to show at a glance which parts of the library tend to be subject to frequent revision.

Systems that automatically record user interaction therefore have some potential to provide useful information to subsequent users. However, there is also the opportunity to extend the process of creating user interaction histories by making them accessible to the users who create them, for the purposes of editing, annotating, or discarding the record.

Editable Interaction Histories

However, whereas in the analog world the unintentional traces of activity arise as a consequence of the physical, in the digital environment they must be deliberately recorded and displayed. Since digital trace-making is subject to deliberate control, it can also be subjected to repurposing, either according to the intentions of the owners of the collection or under the control of the users of the material. There are inevitably costs in both time and effort to the users who are willing to edit and store these latter kinds of interaction histories, but the opportunities for useful communication with a larger community of subsequent users also expand significantly. 

In short, interaction histories that are accessible to the user as editable artifacts have the potential to be a communication method specifically suited to communicating from one user to subsequent users about acquired knowledge of a digital collection, and in particular, about its contents, structure, and strengths. The benefits of user-editable interaction histories are likely to be seen at their most marked in conjunction with rich-prospect browsing interfaces to relatively homogeneous digital collections.

Rich-Prospect Browsing Interfaces

The most common form of collection interface provides retrieval functions, but is not particularly well-suited to tasks related to browsing. That is, if the user has a target document in mind, a retrieval interface is a good tool, because it is possible to quickly identify the search target and find out whether it is available in the collection.

However, for cases where there is no initially well-defined search target, retrieval interfaces pose an obstacle to people attempting to access the collection. In these cases, it is better to allow the user to interact with the collection through some form of meaningful representation of every item in the collection, presented as an intrinsic part of the interface. When the representations are combined with tools for manipulating the display, I call an interface of this kind a rich-prospect browsing interface, because it allows the user to obtain prospect on the entire collection at an early point of interaction (Ruecker 2003). 

Once the interface displays some meaningful representation of the items in a collection, it is also necessary to provide a number of tools that can be used to manipulate the display, either through searching, sorting, grouping, or subsetting the items. Criteria not originally involved as part of the meaningful representation of collection items, but nonetheless derived from the collection, can then be brought into play as the basis for the various manipulations. 

For example, in the Orlando collection, which is an integrated history of women’s writing in the British Isles, the textual material is largely associated with individual authors. The names of the authors can therefore be used to represent the documents. One obvious means of sorting author names is alphabetically. However, because the Orlando collection has been interpretively tagged, it is also possible for the system to identify the date of birth of the majority of the authors in the collection. This date information could then form an alternative basis for sorting the display. The Orlando tagset contains several hundred tags, which in turn reference over six hundred tag attributes. Methods of sorting, grouping, and subsetting the documents in the collection could draw on many of these tags or tag attributes, or on combinations of tags.

One possibility is for the designers of the collection to create pre-existing methods of this kind that the user would be able to access, through selecting appropriate tags and developing interface choices that draw on the information. This would be equivalent to the book retailers creating lists of related books. As a design strategy, it has the disadvantage to the collection designers of requiring a non-trivial amount of effort. From the perspective of the user, it may also restrict the choices available to those that were within the discourse of primary interest to the collection designers, which may not be shared by all the users. An alternative strategy is therefore to provide the users with the necessary information and tools, and allow them to construct their own sorting and subsetting instructions, in much the same way that retrieval interfaces allow users to construct queries, without the system constraining them to making a selection from a pre-defined list of those queries constructed by the collection designers. 

If these choices could be edited, annotated, and stored by the user for subsequent access by other users, they could form a dynamic interaction history that would allow communication of a growing body of insights into how the material might be organized and understood. If the history itself is amenable to subsequent editing and annotation, it may become a forum for communication between people accessing the collection.

Structural Coupling

The concept of user-editable interaction histories derives in part from the principles of interface design popularized by Winograd and Flores (1986), who suggest that an interface is a form of communication between the collection and the user. The design of the interface should therefore reflect both the underlying structure of the information in the collection and the task domain of the user. One of the difficulties with the communication paradigm proposed by Winograd and Flores is that both the collection and the interface are under the control of the designers, and there has traditionally been no method for the subsequent users of the installed system to contribute to the conversation in a way that left traces.

However, in the case of the dynamic creation of interaction histories, the domain of the interests of the users of the collection would add a third and vital component to the equation. Given the right interface design and an appropriate set of tools, it would become possible for the system to grow in functionality as the users engage in the activity of identifying and using various strategies for grouping and structuring material. These strategies might be based on various features of the collection, ranging from automatically-generated topic maps or other indexes to manually-applied interpretive tagging, as in the Orlando Project.

Situated Activity

The other theoretical principles that are strongly associated with the creation of interaction histories relate to the concept of situated activity. The idea behind situated activity is that it is not normal for people to make plans and carry them out, but that instead the vast majority of human work takes place through people simply doing what comes next, or what comes to hand. In this paradigm, planning takes place when the usual processes of doing what comes to hand break down and the work begins to fail (Suchman 1987).

By creating records of people working with the display of a collection, interaction histories are a means of capturing the situated activity of the user in the process of coming to understand and access the material. If those records are made available to the user as a subsequent opportunity to edit, annotate, and store as a concurrent part of the session, there are likely to be some people who undertake the additional effort, not only because they recognize its potential value, but also because it is what comes to hand. 

Quality Control 

Whenever anyone works with digital information, there are questions of quality control. When the people creating, editing, and annotating the information are the users, it is possible to obtain a wide range of results in terms of quality and potential usefulness. An initial level of quality is inevitably going to depend on the amount of intelligence, skill, experience, and work the users are willing and able to bring to bear. 

However, once the various forms of interaction are created and stored, it is possible for the designers or maintainers of the system to review them before they are released to the public. If these people pursue some particular agenda in their choices, the resulting list of interaction histories might contain material that is reduced in terms of possible scope, which in a sense may partially defeat one purpose of providing editable interaction histories in the first place. 

On the other hand, if the people tasked with monitoring the history list are willing to accept a wide range of possibilities, then they can also provide a safety net of sorts in terms of ensuring that labelling and annotation are done in such a way as to make the history as useful to others as possible.

Individual vs. Public Histories

In addition to issues of effort and quality, there is also a possible concern about the rights of the user to intellectual privacy. In the case of academics working with text collections related to their field of expertise, it may be possible that activities such as sorting, grouping, and subsetting the material are a form of professional engagement that should not by default be made available to subsequent users, since these actions may provide insights into the collection that could prove of value, and their introduction into an interaction history may constitute a form of public release that is inappropriate. In this case, the ability of the user to decide whether or not to store the interaction history may prove to be a necessary feature for these kinds of collections. 

On the other hand, it may also happen that people who are recognized authorities in a given field are willing to create, edit, annotate, and store interaction histories that are in some way associated with them as scholars. Such activity would then become part of the public record of the work of these people, and could be duly noted within the collection. A parallel example in the analog world exists in the form of library catalogs of personal libraries of famous writers or academics.

An alternative strategy is to provide the user with a method that allows for personal storage and re-access of the interaction history, without making the record public. For this to be possible, it would also be necessary to store enough information about the user to secure subsequent access, either through a password system or a browser cookie or some similar method.

Conclusion

Although there is a body of existing research and some notable commercial examples, the role of interaction histories in the work of people accessing digital collections has yet to be fully explored. One particularly promising avenue of further investigation has to do with the value of such histories as tools in working with rich-prospect browsing interfaces, where some meaningful representation of every item in the collection is an intrinsic part of the interface, and tools exist that allow the user to manipulate the display in various ways as a means of coming to understand the structure, scope, and significance of the available materials.
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