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With colleagues Susan Sim in Informatics at UCI, and Ann Zimmerman at the School of Information at the University of Michigan, I have been studying the work of ecologists. We are interested in how ecologists are attempting to transform their science from little science to big science. Ecologists want to do this because (1) they want to be able to answer questions at regional, continental, and global scales, and (2) they want to be listened to when it comes  to solving environmental problems. Reason (1) is both a necessary condition for (2) and of intrinsic interest  to ecologists.

A major piece of scaling up ecology is, not surprisingly, bigger and better technology. Ecologists need both more sophisticated software and more sophisticated hardware in the form of sensor networks to measure ecological variables at much larger scale than is possible now. The discipline of providing this new technology is called ecoinformatics. 

The goal of the work Susan, Ann, and I are doing is both to contribute to ecoinformatics through design work and to study the process of ecologists attempting to transform their science. We envision making contributions to computer-supported collaborative work as well as science studies.

Technological scaling up will require standardization of data. Right now, there is little data standardization in ecology. That makes it difficult for ecologists to get bigger datasets for larger-scale analyses. Standardization allows aggregation and collaboration. Without it, ecologists do patchy things like try to reconstruct datasets from published articles. That will never result in a continental scale analysis. It will never allow large interdisciplinary teams to work together over long periods of time using data distributed over large geographic areas. 

So standardization is great. Except for one thing: useful information necessary for interpreting and working with data gets lost. The “edges of the book,” as one ecologist said in referring to marginal notes, are often extremely valuable and as interesting as the text itself. Our interest is  in (1) understanding what constitutes the edges of the book for ecologists, and (2) designing tools to bring those edges into standardized data.  

We don’t understand much about (1) or (2) so we are working on an NSF grant (due in April; see below) to study current work practices of ecologists and to then go on to design some tools. Most likely we will design a tool to extend or coordinate with metadata protocols already in existence or under development for ecologists. A challenge is to figure out how to go beyond something as simple as a free text field but not get caught in the rigidity of completely structured data.

Our idea at the moment consists of capturing “data conversations”—using the word conversations loosely.  A data conversation is any archived record of a discussion about shareable data. It needs to be very easy to go from the data to the conversations and back, a major user interface issue we will have to address. One approach to this problem will be  to marry conversational tools people gravitate to such as wikis and instant messaging, with sophisticated means of storage and retrieval (which these tools currently do not have). The conversations could include:

(1) the kinds of things currently put in lab notebooks that contextualize the data, explain problems with measurements, and so forth

(2) queries to databases or people to answer specific questions about the data, including conversations in media such as instant messaging as well as more formal media

(3) conversations in media such as blogs, listservs, and wikis that talk about the data and the use of the data. 

So, how can we shape these ideas into a winning proposal? 

Digital Society and Technologies of Information & Intelligent Systems (IIS)
CONTACT(S)

Ephraim P. Glinert, Program Director

SCOPE

The future and well-being of the Nation depend on the effective integration of Information Technologies (IT) into its various enterprises and social fabric. Information Technologies are designed, used and have consequences in a number of social, economic, legal, ethical and cultural contexts. With the rise of unprecedented new technologies (e.g., smart homes, shop-bots, pedagogical agents, wearable computers, personal robots, multi-agent systems, sensors, grids, knowledge environments) and their increasing ubiquity in our social and economic lives, large-scale social, economic and scientific transformations are predicted. While these transformations are expected to be positive, such achievements are not automatic. Instead, there is general agreement among leading researchers that we have insufficient scientific understanding of the actual scope and trajectory of these socio-technical transformations. We have great difficulty predicting or even clearly assessing social and economic implications and we have limited understanding of the processes by which these transformations occur. Furthermore, we have barely begun to make the critical theoretical and empirical connections among 1) design principles for IT artifacts, 2) the ways in which IT artifacts become embedded in activities and used in various contexts, 3) their long-term outcomes and consequences, which are frequently unintended, and 4) finally, the ways in which learning about use and outcomes can feed back into new and better designs. To assure that transformations related to IT serve human needs and are productive for society over the long term, more focused and generalizable scientific studies and related education activities are necessary. 
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