Data Access Working Group (DAWG) Meeting

Los Alamos Research Park, Los Alamos, New Mexico

March 2-3, 2006

Attendees: Anupma Prakash (chair), Michelle Hall, Rob Raskin, Bill Prothero, Kate Beard, Tamara Ledley, Sean Fox, Dave Fulker, Mike Taber, Mike Mayhew, LuAnn Dahlman, Chris Symons, Bruce Caron, Katy Ginger (by telecon)
The DAWG meeting was opened with a welcome from Anpuma Prakash, DAWG chair.

DAWG Meeting Recommendations and Discussions

During the 2005 DAWG meeting three task forces were initiated that were to address issues relating to the effective use of data in education with respect to community collaboration, quality, discoverability, and usability.  During the course of the year these task forces met by telecon and the minutes of those meetings served as the basis of the discussions at this meeting.  The topics explicitly addressed were:
1. Educationally Relevant Review Criteria for Data Sites
2. Educationally Relevant Metadata for Data
3. Intellectual Commons/Development Area Within Digital Libraries


These topics were originally addressed by the DAWG in response to calls from the DLESE community and the DLESE Quality Process Report.  Though DLESE has experienced some changes this year and its future is uncertain, this group’s work is still important to help facilitate data access and usability across the broader educational community. The discussion proceeded with that in mind.

Educationally Relevant Review Criteria for Data Sites

The member of the DAWG discussed the draft review criteria for data sites.  It was suggested that these criteria be called guidelines with the idea the more complete a data provider is in addressing these guidelines, the more open the data will be to broad use, keeping in mind that the user audiences have a spectrum of technical capabilities to use the data.  After discussion and wordsmithing the following was approved by the DAWG.  This appears in the Using Data in the Classroom portal at http://serc.carleton.edu/usingdata/site_criteria.html 

Data Site Criteria for Education
The DLESE Data Access Working Group (DAWG), building on work from the data, tool, visualization strand at the 2004 DLESE Annual meeting, has pulled together a provisional list of criteria for evaluating the educational effectiveness of data sites. 

These criteria are appropriate for the broad range of data-related resources that support teaching about the Earth system but are not in themselves activities. These include but are not limited to data, data access portals, data visualization tools, data visualizations (including maps and images).models, model data and visualizations, data processing sites, data location sites. They employ a wide range of approaches to delivering information including different technologies for delivery and communication, different kinds of content and levels of data processing, and different approaches to describing and annotating their information

For example, all of the following would be considered data sites:

· Source for data, available via ftp, an OGC web service, OPeNDAP, etc. 
· A data location site such as the Global Change Master Directory 
· the front page of a site that allows online data exploration directly through the web browser (using any number of techniques/tools/protocols behind the scenes to deliver the experience to the user). 
· A portal such as the Significant Earthquake Database 
· A processing site such as IRI/LDEO Climate Data Library 
· A rendering site such as a Live Access Server 
· a page explaining the nature of a small dataset with links to download it in CSV form or as a GeoTIFF. 
· a page with quicktime animations of time series evolution of some data. 

The term curriculum developer is used here broadly to include anyone developing an educational experience using the data. This would include independent learners as well as educators. 

Guidelines

1. Data site allows curriculum developers to find and use appropriate data of interest easily. 
· Level of knowledge for use is clear 
· Information is provided on relevance of data to problems of societal, educational or scientific significance 
· Site points to examples of educational use of data 
· Data are reliably available and archived for long term access as appropriate. 
· Interface to, and organization of, the data is end-user friendly 
· Descriptive information (e.g. metadata) should be audience appropriate. 
2. Data site allows curriculum developers to ascertain the quality of data and determine the impact of data quality on the certainty of their conclusions. 
· Information is provided about overall data collection, quality, reduction, and limitations. Data site includes sources of error and limitations of collection process as well as inaccuracies/uncertainties from models/particular choice of representations. 
· Information about accuracy of individual data sets/points/analyses is provided 

3. Data is provided in ways that facilitate manipulation through a variety of tools. This may include: 
· providing the data in common formats that are accessible via desktop tools (spreadsheets, GISs, image analysis programs) 
· providing tools that are directly integrated into or downloadable from the site 
· exposing the data via protocols that make it accessible through 3rd party tools. 

These tools should be easily acquired, easy to use, and reliable. 

4. Data site supports, through these tools, data manipulation to answer questions by
· using data contained within the site or combined with data from other sites 
· generating appropriate visualizations 
· comparing student’s own data to that in the site 

Educationally Relevant Metadata for Data

The metadata schemes that are generally in use, such as FGDC, are focused on the data themselves, and ADN (ADEPT/DLESE/NASA) focuses on educational materials, not educational uses of datasets.  They each have their role and are of importance to the educational community.  However, in general they are relatively inaccessible to that community.   Our goal is to recommend a set of metadata about using the data themselves in educational resources even if there is overlap between information in the educationally relevant metadata and that collected through using FGDC and ADN, and that it be presented in human readable form.

DataSheets, a prototype of educationally relevant metadata for datasets, has been created by SERC at Carleton College (http://serc.carleton.edu/usingdata/browse_sheets.html) with input from the broader community.  A DataSheet concisely describes a particular scientific data set in a way that is useful to educators interested in teaching with the data set. DataSheets highlight the connections between data sets and specific topics in science; they explicate how to acquire the data and include (when available) links to classroom activities that use the data.  Also, in view of the recommendations concerning educationally relevant review criteria for datasets (see section above), DataSheets provide the information that is needed for a data set to meet these review criteria.
The components of a DataSheet that are recommended as educationally relevant metadata for datasets include (note that a full description of these fields is available at http://serc.carleton.edu/usingdata/about_datasheets.html):
1. Authors of the DataSheet
2. DataSheet title

3. URL’s: a) directly to the dataset and b) to the home page of the organization posting the dataset

4. Data Description, including how they are presented and geospatial and temporal extent

5. Graphic Representation of the Dataset

6. Use and Relevance of the Dataset, ie why should we care about this datasets, why is it important

7. Use in Teaching

· Scientific topics that can be taught with the data

· Data-use skills that can be learned

8.   Exploring the Data

· Data type: nature of the data and how it is presented

· Accessing the data: how to get the data

· Visualizing the data and how to manipulate the data

· Define acronyms, initials, and jargon
· Data Tools: tools that can be used to manipulate and analyze the data

9. About the Data

· Collection methods

· Limitations and sources of error in the data

10. References and Resources

· Scientific research articles using the data

· Educational resources that use the data

· Other scientific references: information that refers in some way or is relevant to the data

· Other related educational resources

11. Related Links

It was recommended that other metadata to consider for the DataSheets are:
1. minimum, maximum, and ranges of the data

2. Missing values in the dataset

3. Quality and completeness of the data

However, it was noted that much of the metadata collected through FGDC already contains this information but it is not accessible to educators.  THREDDS is able to take metadata like this and expand it into more useful information, including the ability to translate into other languages.

Other recommended additions to the current form of DataSheets include:

1. Feature to allow use to add information based on their use of the data to the DataSheet.

2. Consider automated ways to find out about changes to data interfaces.
3. Links to FGDC and ADN metadata should be available in the DataSheet


Issues

1. The discussion focused on identifying educationally relevant metadata for data, however, it was strongly suggested that ToolSheets be created that provided parallel information for various data analysis tools.

2. The question as to how scalable DataSheet are in the sense of should there be a DataSheet for every dataset was discussed.  The recommendation is that the best/most useful data sets (the most relevant datasets for a specific sensor – starting with the least processed data and considering which derived products should be included, or the most useful in meeting science teaching standards) be identified and DataSheets be created and cataloged for them first.  Then additional DataSheets can be created for new datasets as they become available or other datasets as they are requested.  

3. Quality considerations.  It is necessary to assure the quality of the information in a DataSheet.  The DataSheets guidelines document is a best practices document for creating this educationally relevant metatdata, and should be refined and review to assure that the examples and elaborations provided support the development of the DataSheets and that the fields this document describes are those that will facilitate their the use of the data by curriculum developers and educators. 

Developing DataSheets should be seen as a collaborative effort between the scientific and educational communities and not the job of one community.  The DataSheet template can serve to support this collaboration by providing a mechanism by which the scientists and educators can work together to develop the DataSheets for the benefit of both communities.

Once developed DataSheets, which meet the review criteria for data sites, can be cataloged in digital libraries using the ADN scheme and thus making the data discoverable by the educational community.

It was also recommended that existing DataSheets be examined by focus groups and by educational community groups such as CESE to determine how useful they are: Are DataSheets useful in creating an activity? What might the best or most useful discovery mechanisms?

Intellectual Commons/Development Area  
In theory an online/digital Intellectual Commons/Development Area is seen as a place where communities with common interests can collaborate, find/reuse data, materials and tools, and get problems solved.  The challenge for creating such an online environment for the use of Earth science data, knowledge, and analysis tools is to facilitate this collaboration between professionally diverse and traditionally separate communities.  There are two issues that must be addressed in creating this online environment.  These are to identify 1) the audience(s) that it will serve and the mechanisms that will facilitate this service, and 2) the resources/content that will appear in the online environment to support the solving of problems.

Audience
The Data Services Workshops/AccessData (http://serc.carleton.edu/usingdata/accessdata) workshops might provide the initial core of a community that an Intellectual Commons/Development Area might serve.  This is a community of data providers, tools specialists, scientists, curriculum developers, and educators in approximately equal numbers, who worked together for 2.5 days on small teams of 4-7 members, to develop outlines of educational activities that focused on an Earth science datasets and analysis tools represented on the teams.  Drawing on the expertise of the members of the team, the use of the data to accurately address specific scientific concepts, and the match of the scientific concepts explored with the curriculum needs of the educators was assured.  However, following the workshop there were no mechanisms in place that could successfully sustain the collaboration.

Communities such as these and others such as those involved in NSF-IMD (Instructional Materials Development – I am not sure this is still a section of NSF) and NSD-CCLI (look up what this is) projects might welcome and make effective use of an online Intellectual Commons/Development area focused on facilitating the use of data for their ongoing work. Experience has shown that accessibility to the data and analysis tools is not a barrier to this kind of collaboration.  What is required are common interests and goals and funding for the time to effectively participate in the collaboration.  Many of the individual groups mentioned above have listserves or other mechanisms to collaborate and remain in contact.  The key here is to provide on online environment that will facilitate collaboration across these various areas of expertise.

The Using Data in the Classroom portal (http://serc.carleton.edu/usingdata/) is considered a good starting point for examining, implementing, and testing various ideas to facilitate the development of an online Intellectual Commons/Development Area usable, useful, and flexible.  In facilitating this there are two models to consider:

1. On the well funded end there could be 1-2 people per tools and relevant/related data to facilitate discussion and move the tools development and data access forward.  These discussions should be moderated and include technical information.  However, this requires time, effort, and funding.  How might this be institutionalized?  How much would it cost?  Who would do it?

2. On the less well funded side there could be one or two dedicated people who facilitate a structure similar to Wikipedia or SourceForge.

Suggestions are to identify issues around which the technical and educational communities might coalesce.  Then start with a structure similar to the Data Services Workshops (small teams of professional diverse individuals) with one or two people managing and facilitating the discourse.  This could be facilitated with one-page vignettes on Data Services Workshop team successes that show how this collaboration can work, and deeper case studies on how to overcome obstacles to using data in educational contexts (For an example, visit http://esse21.usra.edu/designguide/finalvignettes/.)  These resources will help as we invite more people to collaborate in the online environment, and for broader access they could be linked to DataSheets (see below) and to appropriate Earth Exploration Toolbook pages.  One question is how we attract scientists to this collaboration.  It would be helpful if there was encouragement by NSF for scientists, data providers, and tool specialists to reach out to data-using communities.

Resources/Content of Online Intellectual Commons/Development Area

The broad recommendations of what should be contained within or considered as services within an Intellectual Commons/Development Area include:

A. A place to put material aimed at developers (could be data, tools, or partially completed educational resources)

B. Identify mechanisms that will attract scientists who have materials but do not know how to integrate them into and educational resource
C. A place to put subsets of data to be used by the person contributing the subset (private area – personally available either to a person or a small group of people) or to be available to the broader community (public area – available to anyone).  It is possible to provide a url that points to data but that does not address the issue of sub-setting or preserving data that will not remain on the site

D. Private, in addition to public, discussion spaces – to facilitate communication and development (resource development or project coordination) by small groups.  Allow for discussions, inclusion of multiple files, deletion of files

E. Capability of community members to annotate a resource i.e. in addition to the contributor

F. Links to “classic” datasets

G. Provide access to “experts” on the data, both technical (ie access) and scientific

H. An area provides access to materials for reuse – a “junkyard” that includes components of materials that were used to create a complete activity that might have value in and of themselves for other folk’s use or reuse.  

“You can’t get goose feathers from pate…so, why not save the whole goose?” Illustrator, Photoshop, AfterEffects files, for example, would save developers a lot of time and money. Sort of an open source or creative commons idea.

Reusable NASA Images on SERC as an example of the “junkyard.” Image files and all their layers are available. Nuggets of materials should be stored and available someplace.  NSF could help facilitate the building this resource by requiring projects to make their graphics available in a creative commons license for reuse. 

I. Services to get the services and products used
J. DataSheets – educationally relevant metadata for data – links between datasets at the catalog level, pedagogical material and text
a. These need to help people understand how the data was gathered so it can be used properly
b. The audience of the DataSheets must be identiifed – range of developers is huge generally middle school teacher ↔ college professor
K.  Concise and informative information on tools. 

      a.   This might take the form of “411 cards” that would provide information about various data analysis tools

      b. There might be specific section of the Intellectual Commons/Development Area that focus on specific tools 
      c. Identify widgets in the community space that might be useful to educators

L. Include a rotating “featured data” or new data to notify the community about what is available.  There could also be a “Notify me of new posting to this page” to help facilitate this.

New datasets or datastreams can generate excitement that facilitate their use:
1) The first are the surprises that one can see in nature. The ability to find the nature of the current state of the Earth system is motivating.
2) The second is timeliness: quickly putting something together that taps into current events is also motivating. Changes in the Earth system are the core of the most interesting questions. Given the current state, how did we get there? or what will be next?

M.  Access to localized data in particular regions and the ability to relate them to socio-economic data are also important. Exemplars of multi-disciplinary data use would be helpful. Thematic units in Dave Mogk’s Integrating Research and Education site are one example of this. 

DAWG Meeting Business Discussions
State of DLESE and Future Role of the DAWG
DLESE is in a transition year, NSF doesn’t yet know what to do, they are busy trying to interpret feedback from Dear Colleague letter and anticipating what will come in from the GEO-Teach proposal (It is now known that no projects were funded under GEO-Teach).

In this situation we must reinterpret our role in providing guidance on what the future of data will be in the expanding cyberinfrastructure. DAWG has an opportunity to identify some standards for data and to reach out to groups such as GEON, CUAHSI, and the ESIP Federation and to initiatives such as IPY and IHY.

Summary of ESIP Federation efforts to facilitate data use:
ESIP Federation is currently forming the Earth Information Exchange portal around topics such as Air Quality, Coastal Management, Water Management, Disaster Management, Ecological Forecasting, and Public Health.  It is envisioned that each portlet focused on these topics will have an educational component, as well as there being an crosscutting Educational Community portlet.  In addition the ESIP Federation is involved in a new effort with USGEO and GEOSS: Federation sees this as an opportunity to put more data into the public sphere. Educators need to make certain that content and metadata are also useful to educators as well as other users. Educators need to “hold their ground” to make certain they are considered as an important audience.  Recommendations from the DAWG could be a valuable service to facilitate an effective implementation of the educational components of the Earth Information Exchange.

The DAWG Membership
This DAWG was formed to facilitate an end-to-end process that begins with data providers and ends with materials that end up on desktops. Scripps and Unidata are the only big data provider still represented in this group. Why is that? Have data providers walked away from the charge of making data easily available?  Perception is that access is not the biggest problem in the end to end process. Ample work was occurring in this realm, so we need to identify the current bottlenecks.  Efforts such as THREDDS have been relatively successful and are maturing. Education is facing lots of other pressures, but they are also moving toward using more data.

Next Steps for the DAWG

NSF is still formulating things... To implement the plan we've been formulating and to keep this group active and support it and facilitate moving forward, we need to be opportunistic. Funding may come from cyberinfrastructure. Delegation should come to Washington to visit Geo. Need strategy to get directoate-wide support. Have politically adept people talk to key NSF people and ask them to help us develop strategy for funding.

There is an obvious connection between DAWG and Data Services Workshop, and between the DAWG and the ESIP Federation.  However, the recommendation that the DAWG stay separate from the Federation, yet form a partnership and appeal to the Federation to support our efforts. The DAWG should get high level agency support.

We have a rapidly developing community on data side, tool side, and educators. This is our constituency and we should show them off to NSF.  We should document our successes in a way that the decision makers can understand it, and assume that NSF is not aware of what we do. We need to choose our sales pitch voice very carefully. The key context is cyberinfrastructure.  NSF pays a lot of attention to the large facilities. We should show NSF that we are getting more and more of these facilities involved in our using data efforts, and provide encouragement to convince these facilitates that participating is worthwhile.  One way to do this is to advertise the activities of the DAWG as facilitating strategies for researchers to meet their Broader Impact criterion.

It has been suggested is that the results of this working group could be distributed in Eos or GeoTimes, as well as at our home institutions, give a press release to the website and point to future publications.

The current chair of the DAWG, Anupma Prakash agreed to continue in this capacity for the near future.

