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You might remember a time, in the early 1980s, when personal computers were new. There was palpable enthusiasm for how this development might change education. The increasing availability of powerful but inexpensive computers, especially the IBM PC, gave many scientists hope for bringing new technology, new data, and new ideas into the classroom. 

That enthusiasm for technologically driven change helped make Unidata a reality. This now widespread NSF program traces its roots to the late 1970s, when universities felt a need for real-time meteorological data in the classroom. They needed systems to receive and use these data on campus. NSF worked with leading atmospheric scientists to conceptualize a national program–operated by UCAR—that would offer universities the requisite communications and software support. In 1983, at the University of Wisconsin in Madison, representatives from 80 universities adopted the concept. The PC age in geoscience education was underway.

Today, again, there is much evidence that geoscience education needs to change. New observations, new technologies, new methods, shifts in disciplines and pedagogy continue to challenge us. All demand new approaches in the classroom.

The many teaching scientists we work with through Unidata are already showing our community how to make these changes work. They are finding creative ways to bring new technology, observations, and methods to campuses across the country. We believe that this is good evidence, already proven in the classroom, that Unidata—born of educational change—is keeping its community well-positioned to accommodate today’s educational changes.

A Community Concept

The Unidata concept is crucial to this favorable positioning. The early days of the PC may have stirred notions of programming in isolation, but from the outset the Unidata concept already envisioned extensive community involvement, with universities developing and sharing their software as well as acquiring, operating, and maintaining their own computers and networked computer laboratories.  Ideas for free and open data exchange, such as were established much earlier by the World Meteorological Organization, permeated Unidata thinking.  

The concept has been popular. During its 16-year history, some 200 educational and research organizations have joined the Unidata circle by using software, performing data-relay functions, or developing software that is shared within and beyond the community.

Members of the Unidata community are quite accustomed to utilizing new data streams and new technologies. For instance, at first communications constraints led Unidata to contract with Zephyr Weather Information Services for the provision--by paid subscription--of real-time data streams transmitted via satellite.  However, early Unidata encouragement toward use of the emerging Internet positioned universities to make a remarkable transition in 1993.  That year, the entire data system was mutated from satellite transmission to Internet, creating one of the largest "distributed applications" in existence, and realizing the ideal of free and open data exchange to an unprecedented degree.  This Internet Data Distribution (IDD) system depended on participants' willingness and capacities to relay data to one another, strongly reinforcing the concept of Unidata as a community endeavor.

Today, the Unidata Program Center continues to help members gain access to new data and keeps Unidata technology near the state of the art, but the sense of community that has emerged from Unidata remains equally important.  Community members are remarkably supportive of one another whenever they face using new data streams or new technologies.  This community spirit appears to have been strengthened by the IDD system's dependence on active community participation. 

Opportunities for data sharing and technology advancement also are reflected in Unidata's recent commitments to remote data accessed directly (without file transfers) by users at any other site on the Internet.  The merits of this concept for cross-disciplinary data access are readily apparent.  Similarly, Unidata's netCDF software is something of a de facto standard--used in many disciplines--for the creation and use of self-describing files that contain scientific data. In short, Unidata provides the sound technological that the educational community needs to move forward.

New Challenges

The future is surely going to test the robustness of this infrastructure.  At a rapid pace, the geoscience community must continue to incorporate new observations. We need techniques for acquiring NWS 88D radar data in real time. We need to find ways of bringing GPS-based estimates of water vapor and total electron content and advances in satellite-borne instruments are just some of the multitude of other new types of observations that many educators and researchers now need to employ.

At the same time, new technologies and methods, like power in networks and small computers, combined with advances in software for visualization, analysis, synthesis, and modeling, are profoundly changing the types of computing that now are taking place on university campuses.

In the U.S. there is a very strong link between the scientific academe and the NSF.  Thus it is no surprise that planning efforts by NSF and the National Science Board (which advises NSF) reflect similar stimuli for change.  It’s all right there in NSF Geosciences Beyond 2000: Understanding and Predicting Earth's Environment and Habitability, a strategic planning document for the Geosciences Directorate at NSF, led by Margaret Leinen. This document emhasizes studying the Earth as a system and the role of technology. 

Geosciences Beyond 2000 also changing educational practices toward greater use of inquiry-based learning and better integration among the traditional geoscience disciplines.  NSF Director, Rita Colwell, also notes that many of the most important and exciting scientific advances occur at the interfaces between disciplines. In this area, the message has been clear: educators and researchers continually are challenged to use and understand data and concepts from neighboring disciplines. Faculty at many colleges and universities are increasingly required to employ inquiry-based learning and other pedagogical advances, especially in situations where the tuition-paying public has perceived an emphasis on research at the expense of teaching.

Inquiry-based learning, of course, is a strength in meteorology.  We’ve employed a form of "inquiry-based learning" for many years, by expecting students to make weather forecasts and compare their predictions with the real thing.  The easy availability of real-time data, through Unidata, has reinforced and extended this practice. But there’s more than infrastructure here. The Unidata concept of community is fostering leadership as well. The leadership for methodological change in education—just like the innovation for so much of our computing resources and support—comes not from our own offices so much as from all directions within the community of Unidata members.

Great Ideas from All Over

We’re eager to let those members show you what we mean. This and the next few issues of BAMS will present a series of articles that provide evidence of educational leadership among Unidata community members.  The concept for the series grew from the most recent Unidata-Comet Workshop, held during the summer of 2000 and co-chaired by authors Rockwood and Yarger.  The Unidata Users committee has conducted summer workshops once every three years since 1988
.  Browsing the agendas and reports shows a shift, over 12 years, from concerns about technological problems to concerns about effective teaching and learning and about scientifically valid uses of new data, and the 2000 workshop continued the pattern.  Entitled Shaping the Future: Unidata Users as Leaders, the workshop employed presentations, laboratories, and discussion groups as settings in which to consider how Unidata and its community can prepare for the future.  The event was organized around four themes: Tools for Effective Teaching; Need and Opportunity for Educational Leadership; Exemplary Approaches in Meteorology; and Weather and Beyond.  The speakers reflected varying perspectives, but all of them challenged participants to broader pedagogical, technological, or disciplinary horizons. 

The series of articles that follows will elaborate the compelling ideas presented at the workshop and describe how they have evolved since then.  The first articles will focus on learning about the entire Earth system, and next month's will address inquiry-based learning and other pedagogical advances.  Subsequent issues will focus on keeping pace with technology in education and, finally, data sources and education. You’ll how far education has come from the early days of PCs, with the same old concept of community.

� The NSF and the NWS (through the COMET Program at UCAR) have provided Funding for these workshops.
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