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Collection Development Policy

The Computational Science Education Reference Desk

Overview:

The Shodor Education Foundation, Inc., leads a dedicated and highly qualified  national partnership to fully develop a dynamic pathway supporting The Computational Science  Education Reference Desk (CSERD) as an integral component of the National Science Digital  Library. The CSERD partnership includes research and teaching institutions, a minority serving  institution, community-based organizations, and high performance computing centers at the state  and national level.   

Collection Goals: 

Our work builds upon significant prior work of Shodor and others begun  under earlier funding through the Education, Outreach, and Training Partnership for Advanced  Computational Infrastructure (EOT-PACI) to extend and sustain a digital library of high-quality,  effective educational materials for computational science, technology, engineering and  mathematics (STEM). New partners will bring significant content, pedagogy, and digital library  expertise to create and maintain an important body of work in computational science education  (CSE). In this context, CSE incorporates both using models to teach and explore concepts in  science and mathematics as well as teaching how to build and validate those very computational  models. Flexibility in the design will allow for new collections and new partners to be identified  as the project evolves.    There is a growing body of material on the web where numerical models or computational tools  are being made available "as is" in various disciplines of science, mathematics, and engineering.  These materials show a wide range in quality. Some are excellent as they are, complete with the  supplemental materials (lesson plans, scaffolded exercises, links to university accreditation of  K12 national or state standards and texts) needed for effective classroom use or individual  exploration. However, it is more likely that the numerical models, even if they are well  constructed and presented ( i.e., the code works properly and the model is applied appropriately)  are missing the educational materials to link these models to effective curriculum, or worse, the  materials exist but are misleading or wrong.  

CSERD represents a national effort to evaluate, modify, collect, tag, and (where rights can be  obtained) archive the best of these computational model based materials; to provide mechanisms  for NSDL users, content creators, and collection maintainers to add to and annotate the  collection; to provide an outlet for peer reviewed publication for content creators; to provide  training and technical assistance to collection maintainers; and to provide an infrastructure for  educators to bind disparate learning objects into functional units tied to state and national  standards.  

Audience: 

The audience for CSERD will be undergraduate and community  college faculty whose students will be future scientists and engineers, future teachers, or both, as  well as the undergraduate students themselves. However, through Shodor's partnerships with  MSP's, ATE's and CLT efforts, CSERD will have a direct impact on in-service teachers and their  students in intermediate and secondary schools, as well as life-long learners. Special emphasis  will be on identifying materials that will help mitigate both the digital divide and the cultural  chasm in computational science.  

Selection Responsibility: 
The selection of materials for CSERD will initially rest with content champions in a variety of subject areas which intersect with the domain of computational science. These content champions will act as editors reviewing submissions from the general user community, as well as actively searching for new materials. 

Inclusion in the collection can occur at one of three levels. The first is a catalog entry, in which metadata about a learning object is stored and shared with the NSDL. The second, which implies the first, is an archived entry. Content developers may opt to archive copies of learning objects on CSERD. The third option, which implies the second, is a formal peer review and publication of learning object. 

Selection Criteria: 

Materials selected for CSERD includes interactive learning objects (e.g. computer models and calculators), lesson plans, databases, visualization tools, and artifacts of research (e.g. news articles and press releases) related to computational science education. We include in the definition of computational science education for this project both education of the subject of computational science (e.g. lessons designed to teach specific algorithms) and the use of computation in science education (e.g. the use of a numerical model of Newtonian dynamics to teach concepts in Physics). 

Material in the collection may be user-submitted or selected by content champions, and in all cases materials which are tagged for inclusion in the NSDL will be approved by a content champion. Materials will be reviewed, and there is the capability for both user-submitted and formal peer reviews. The source and nature of reviews will be included as a metadata element along with review text. There will also be pathways in materials submission for peer reviewed learning objects which will be published to the CSERD site. 

One aspect of materials selection which CSERD both attempts to identify and advocate is the use of reusability in the design of learning objects. In defining the publication guidelines for submitted materials, best practices for maintaining reusability of learning objects will be applied in determining which learning objects are accepted for online publication. 

Collection Evaluation and Assessment: 

The primary criteria for evaluating collection materials are correctness and compatibility. Correctness will be measured by verification and validation testing, where verification refers to the proper implementation of a model on a given architecture and validation refers to the suitability of a given model to a physical application. Compatibility is measured by the degree to which materials can be successfully run on the platforms for which they are designed and the breadth of platforms for which materials are designed. 

Our goal is to provide up-to-date platforms for all links, but to provide testing across platforms and to allow for collection and forwarding of usage and bug tracking information to materials developers for those materials not in our own collection. The procedures for migrating to new systems and platforms that we develop and test on our own materials and those under our control in the collection will be shared with the link managers of the other resources.  

To facilitate the the updating and cross-platform design of educational materials, CSERD will maintain a framework where people can store source code and do version control. Those people who are willing to work in an open source manner can create and maintain projects in a distributed workspace, and if projects are abandoned over time other developers may choose to maintain them.  

CSERD will maintain metadata elements for successfully tested platforms with a field for any instructions on modifications required to the system to get something to run. 

Outreach: 
CSERD participates in the AskA program, providing question answering related to computational science. The artifacts of that partnership are archived and made accessible in CSERD's forums. 

Dissemination of information about CSERD follows a strategy of PUSH, PULL, and PERMEATE. We act to pull faculty into workshops with the National Computational Science Institute, and also advocate for computational science education at professional meetings, societies, campuses, and conferences. Our permeate strategy is to get many faculty who use materials from CSERD/NSDL to write up their uses as papers for publication in math and science education journals (national, regional, and state), and for presentation at their own meetings and conferences.  

Long term planning/sustainability: 

CSERD continues to move towards a design which is highly automated that needs as little to sustain itself as reasonable. CSERD, as Shodor already is, can become a partner for education in the sciences. As every NSF research proposal is developed, they will need a dissemination mechanism and channel and CSERD could be that service. NCSA will prototype this approach with our "Research to Learning" initiative as part of CSERD. 

CSERD is partnered with the LEAD center to provide formative feedback. LEADS's  formative feedback reports have a fairly quick turnaround (they are generally available to relevant project administrators within a few weeks of data collection) and will be used to continually improve and refine our products and strategies over time. In addition, the LEAD evaluator will provides project stakeholders with annual evaluation reports that summarize the results of all evaluation activities that occurred that year, describe CSERD's progress to-date in meeting its goals, assess the management team's effectiveness in guiding and supporting CSERD initiatives, and offer empirically-based recommendations for areas needing improvement or greater emphasis. 

