Structured Poster Session Title: CILT’s Reflections on ‘Uniting People, Technology and Powerful Ideas for Learning’: Five Years of Knowledge Networking in Learning Sciences and Technologies 

Overview and Objectives

The Center for Innovative Learning Technologies (CILT) was created in September 1997 as a distributed center designed to stimulate research on innovative, technology-enabled solutions to critical problems in K-14 learning.  In addition to the lessons learned from CILT’s theme-based activities—both the ones that have led to significant new ideas and developments for the learning sciences and technologies community and others that did not work as we had hoped—CILT has developed an effective infrastructure and set of mechanisms for moving the field forward.  The goal of the proposed Structured Poster Session is for the CILT leadership and post-doc team to share the major lessons learned from CILT’s work and to discuss possible next steps for the field to institutionalize aspects of what has been learned.  We will present lessons learned within CILT’s themes (Visualization and Modeling; Design Principles; Ubiquitous Computing; Assessments for Learning; Community Tools; Industry Alliances; Cross-project Synergy) and discuss how CILT’s four mechanisms (post-doctoral scholars; workshops; seed grants; netcourses) foster the growth of the field’s capacity to tackle the complexities of learning sciences and technology R&D in an effective cross-sector and interdisciplinary manner.  The interactive format will encourage suggestions for actions to be taken by CILT researchers and others, and identify possible collaborations to be pursued.

Format of the Structured Poster Session 

1. The CILT structure and its mechanisms (10 minutes)

2. Poster Introductions (25 minutes)

3. Posters (45 minutes, in parallel)

· Visualization and Modeling.


· Design Principles.  

· Ubiquitous Computing. 

· Assessments for Learning.


· Community Tools. 

· CILT KN. 

· Industry Alliances
· Cross-project Synergy. 

· Workshops and Seed Grants. 

· Netcourses.

4. Discussant: (10 minutes)

5. Open Discussion (30 minutes)

The CILT structure and its mechanisms

Funded by NSF, CILT was formed to stimulate the development and implementation of important, technology-enabled solutions to critical problems in K-14 science, technology, engineering and mathematics (STEM) learning. CILT has engaged the collaborative efforts of an exceptionally wide range of people and organizations, including hundreds of cognitive scientists, computer scientists, natural scientists, engineers, classroom teachers, educational researchers, learning technology industry leaders, and policy analysts.  CILT was designed as an open and inclusive national effort led by five institutions—SRI International, Stanford University, University of California at Berkeley, Vanderbilt University, and the Concord Consortium—each with a broad range of expertise and an international reputation for making effective, innovative contributions to technology-enhanced STEM learning. 

The impetus for CILT began five years ago with recognition and concern about the non-leveraged and frequently non-cumulative work in the learning technologies field; the increasing challenges of tackling the complexities of design-oriented and context-responsive learning technology development in partnerships with universities, schools and industries; and the critical need for human capacity building across these sectors to move toward a condition in which technological advances, scientific understanding of learning and teaching, and research-guided educational practices could commonly go hand in hand.  CILT’s structure and mechanisms were crafted with the aim of fostering improvements in how the field operates to address these problems. 

CILT began by identifying possible thematic areas of innovations that might more closely connect educational needs, specific advances in learning sciences research and the properties of technologies (as in uses of visualizations and modeling in support of complex science learning). Four initial "theme teams" were chosen to focus the efforts of the CILT community and its post-doctoral scholars: Visualization and Modeling, Ubiquitous Computing, Assessments for Learning, and Community Tools (all refined as the work progressed).  Furthermore, two initiatives supported CILT work more broadly: the Industry Alliances Program and the cross-theme Synergy project.  There was also a perceived need for a web infrastructure to support a “knowledge network” that would unite related research projects in a collective effort to accumulate and disseminate knowledge more rapidly and widely.  Mechanisms for moving the initiatives of each of the four themes forward were workshops, seed grants, the post-doctoral program, and netcourses.

Workshops and Seed Grants. CILT has conducted 12 workshops or conferences since 1997 and awarded over 60 seed grants to provide startup funding for cross-institutional collaborations selected for their promising proposed work in critical areas. After early refinements in the model, these activities have supported research synthesis and aided the field in developing powerful and effective standards for research projects.  We seek to identify methods for funding seed grants and to locate a compatible and willing conference-hosting organization.

Postdoctoral Professional Development.  We have developed a uniquely collaborative and mentored post-doctoral scholar program that speeds the professional development of young scholars selected to participate in the program as well as other young scholars who affiliate with them.  We are seeking funding for the continuation of this program, and to broaden participation beyond CILT’s core institutions. 

Netcourses.  The five post-docs each developed a netcourse in order to disseminate knowledge and build community around each of the CILT themes.  Netcourses lasted six weeks and four of the five netcourses were offered twice.  Enrollment in the netcourses ranged from 5 to 25 participants for each of the offerings.  Participants included teachers, school administrators, higher education professors, and researchers. 

Visualization and Modeling (VisMod)

CILT’s VisMod activities over the past five years paved a path for participants to move from working in distinct areas of research and development towards an interactive community that shares a common design language and communicates design ideas.  The VisMod theme has grown a thriving and cohesive community through its workshops, resulting seed grants, and the work of the post-docs: Eric Baumgartner, Nathan Bos, and Yael Kali.  In the first VisMod workshop, individual educational software developers presented their initial endeavors.  New collaborations formed during that workshop which resulted in seed grants. The outcomes of these seed grants were the basis for the formation of groups focused on specific aspects of visualization and modeling in the second workshop, which centered around five research and development areas. 

A new trajectory began to emerge in the third workshop, calling for more synthesis and generalization in the field. The result of these initial conversations is the ongoing collaborative design-principles project.

Design Principles Database

The body of scientific knowledge that can significantly inform the design of technology-based curricula exists tacitly among designers, and needs to be generated as guidelines in order to be publicly accessible.  Without such guidelines, technology-based curriculum designers are faced with a lack of direction about how to translate existing knowledge in the learning sciences into effective software features.  In the past two years, CILT has attempted to meet this challenge by bringing together designers from diverse projects and institutions to develop a mutual framework for communicating and synthesizing design practices.  The outcome of these collaborations is an online database providing an infrastructure for the broad community of educational designers to browse, publish, connect, and discuss their design principles with peers (http://cilt.berkeley.edu:8080/design).

Ubiquitous Computing

CILT created a Ubiquitous Computing “theme team” to focus on stimulating research, applications, and educational implementations of inexpensive, portable computers.  CILT viewed this as an important equity opportunity because these computers could provide much of the educational benefit of more expensive computers in an inexpensive, portable format.  By taking advantage of their portability and convenience, we expect handheld computers to not only replicate on a smaller form-factor equitable access to the educational benefits of desktop computers, but to lead to new ways to provide a better education. 

CILT has played an active role in bringing handheld computers to the forefront of educational technologies.  Prior to beginning CILT’s work, there was little research to show the value of handhelds and few educational applications; as a result, educators quite rationally ignored them, and vendors, lacking an installed base, saw no reason to develop educational software.  Through modest investments, CILT has been a significant force in breaking this deadlock.  The combination of technology development, software development stimulation, and pilot research has generated strong interest in educational applications of handheld computers (e.g., http://ScienceVIEW.Berkeley.EDU/research/ handheld/).  Many of these innovations have been fostered by the Ubiquitous Computing workshops, resulting seed grants, work by CILT post-docs Sherry Hsi and Michelle Spitulnik, and “spin-off” activities such as the Palm Education Pioneers program run by CILT partner SRI International’s Center for Technology in Learning (http://www.palmgrants.sri.com/) and numerous related grants to CILT researchers and partners.

As this theme has evolved, we have found that the most interesting applications involve supporting student inquiry. We have thus broadened the theme to “Supporting Inquiry Using Ubiquitous Technologies.”  The new research includes a focus on tools that support inquiry including ubiquitous computing tools. Two CILT institutions are currently developing these types of tools (e.g., hypermodel applications at the Concord Consortium, http://www.concord.org/library/ 2001spring/cover.html, and Web-based Inquiry Science Environment (WISE) at UC Berkeley, http://wise.berkeley.edu/WISE/welcome.php). 

Assessments for Learning 

The Assessments for Learning theme’s workshops resulted in many successful seed grant collaborations and contributions by CILT post-docs Sean Brophy and Jason Ravitz.  We will highlight three main areas of research that have fueled the development of assessments for learning: (1) defining effective assessment items that measure desired outcomes defined by standards, (2) designing assessment activities that are integrated into the instructional process, and (3) defining assessment rubrics that characterize a group’s discourse and knowledge building process.

Several CILT seed grants engaged in reviewing existing math and science assessment items and aligning them with national and state standards.  These efforts have helped identify a process for interpreting standards and defining meaningful assessment, develop technology methods for achieving this alignment, and create advanced libraries of meaningful instructional methods and assessment items that teachers can access.

A common goal for several of the seed grants was to create assessment activities that are integral to the instructional process, rather than isolated activities that only measure what one remembers.  Achieving this goal requires designing learning activities where learners display what they know in various authentic ways (e.g., making and explaining decisions during problem solving, building ideas through collaboration, synthesizing research into a report).  Several seed grants conducted research to evaluate how to design activities that promote this kind of generation of ideas and defined methods to characterize the products the learners create. The results of these projects have helped catalyze the definition of rubrics to enable the systematic evaluation of products created by students.
The other challenge associated with performance assessments is the increased burden on a teacher to provide meaningful feedback based on these new measures defined above.  Technology can play a significant role in this process.  Investigation of component based simulations have provided insights into designing software architectures that provide both visualization for conceptual development and tracking of students’ decision-making to evaluate their conceptual development.   

Community Tools 

The CILT Community Tools theme efforts focused on seed grant partnerships that sought to: bring together research groups and their works in specific domains (such as on-line teacher learning communities, digital play-spaces for learning, digital video inquiry); advance the coordination of theory in this area (on issues such as equity, digital divide, and private-public sector value conflicts); or consider core methodological issues in studying on-line communities of learning and designs for collaborative learning technologies that productively build on socio-cognitive research.  Many seed grant teams supported through the Community Tools theme pursued follow-on grants and sustained their collaborations, and were aided by CILT post-docs Nathan Bos and Jim Gray.  This theme’s focus on on-line learning communities led to widespread acknowledgement of the need for systematic research to identify incentives and metrics of participation and associated learning, whether K-12 learners, teachers, university students, or ad-hoc groups are involved.   In addition, considerable effort was devoted to supporting different aspects of CILT community knowledge networking through the creation and refinement of CILTKN, a knowledge networking framework that provides a website for learning about People, Places, Projects, Publications, and Syllabi in the field (http://kn.cilt.org).  

Industry Alliances


Through CILT’s industry alliance program, we have learned a great deal about defining and conducting partnerships with industry from both our successes and our disappointments.  Our findings are relevant to others who are considering working with industry partners, especially in distributed centers.

CILT began with the following principles for the industry alliance program:

· Intellectual Property (IP):  CILT is committed to open sharing of IP, which is often difficult for companies that are under pressure to get profitable products to market. 

· Corporate structure:  True “partnerships” require that research institutions work with a company's core business, in contrast to their philanthropic arm which provides donations rather than partnerships. Although corporate organizations provide the best leverage points, they are often much more limited in the funds they have at their disposal for CILT alliance purposes. 

· Benefits:  Benefits are more likely to be achieved through joint work and direct access to researchers than simply access to research findings.

These principles created some interesting challenges given industry objectives and constraints.  Developing the industry alliance program was an iterative process that led us to three successful ways of engaging industry:

· Leveraging our relationships with industry in finding areas of mutual interest (such as Intel’s use of the CILT Causal Mapping tool on their education website; and working with Palm on the Palm Education Pioneer program).

· Offering event-driven activities such as our annual conference and the Handheld Design Awards contest, to which they contribute as well as learn.

· Acting as an enabling agent for other, more research-oriented activities such as seed grants. 

Cross-project Synergy

The Synergy Project was developed by CILT post-docs to study collaborative approaches that allow community members to better leverage their collective work and distributed expertise.  The main goal of synergy research has been to examine how effective research conducted in a specific context can contribute to advancing effective teaching and learning in a different context.  The synergy approach centers on a specific subject matter domain and draws on research from the full range of CILT theme teams to inform the iterative refinement of curricular materials and assessments appropriate to the domain.  

Synergy begins with collaboration around a unifying subject domain (e.g., water quality).  The shared domain context facilitates comparisons (e.g., pedagogy, teacher roles, forms and properties of used technology) that span individual research efforts.  The next stage of this process is active knowledge sharing with the broader community and the development of stronger partnerships within the subject domain.  The collaborative nature of synergy research encourages participants to share ideas and results prior to formal publication, enabling accelerated developments by allowing researchers to build on each other’s findings quickly.  It is important to note that although synergy research benefits from collaboration within a specific content domain, the results of these collaborations may not be limited to findings within that domain.  For example, synergy collaborations in water quality may provide a synthesis of important underlying design principles for supporting science teaching and learning in general.

Synergy research offers a particular approach to synthesizing learning technology research and development efforts around specific content areas.  Lessons learned from our initial water quality collaborations have spawned and informed other synergy efforts in the field.

Representative CILT Publications

Barab, S., Kling, R., & Gray, J. (2002). (Eds.)  Designing for virtual communities in the service of learning.  New York: Cambridge University Press.
Bransford, J. D., Brown, A., & Cocking, R. (2000).  (Eds.), How People Learn: Mind, Brain, Experience and School, Expanded Edition.  Washington, DC: National Academy Press. (Co-author). (CILT Co-PI’s John Bransford, Barbara Means and Roy Pea were all authors.)

Bransford, J., Brophy, S., & Williams,  S. (2000).  When computer technologies meet the learning sciences: Issues and opportunities. Journal of Applied Developmental Psychology, 21(1).

Bransford, J. D., & Schwartz, D. L. (2001).  Rethinking transfer: A simple proposal with interesting implications. In A. Iran-Nejad & P. D. Pearson (Eds.), Review of Research in Education, Vol. 24. Washington DC: American Educational Research Association.

Baumgartner, E., & Hsi, S.  (in press).  CILT 2000: Synergy, technology, and teacher professional development.  Journal of Science Education and Technology, 11(3).
DiSessa, A. (2000).  Changing Minds: Computers, Learning and Literacy.  Cambridge, MA: MIT Press. 

Gray, J.  (in press).   CILT 2000: Community tools.    Journal of Science Education and Technology, 11(3).
Haertel, G., & Means, B.  (in press).  New approaches to evaluating the impact of educational technologies (2 vols.). New York: Teachers College Press. 

Hoadley, C. M. & Pea, R. D. (2002).  Finding the ties that bind: Tools in support of a knowledge-building community.  In K. A. Renninger & W. Shumar (Eds.), Building virtual communities.  New York: Cambridge University Press.

Hsi, S. (1999, Spring).  Challenges to innovative research partnerships. The Concord Consortium Newsletter, http://www.concord.org/library/1999spring/perspective.html

Kali, Y.  (in press).  CILT 2000: Visualization and modeling.   Journal of Science Education and Technology, 11(3).

Linn, M.C., Bell, P. & Hsi, S. (1999).  Lifelong science learning on the Internet: The Knowledge Integration Environment", Interactive Learning Environments, 6(1-2).
Linn, M. C. & Bell, P. (2000).  Scientific arguments as learning artifacts: designing for learning for the web with KIE. International Journal of Science Education, 22. 

Linn, M. C., & Hsi, S. (2000).  Computers, teachers, peers: Science learning partners. Mahwah, NJ: Lawrence Erlbaum Associates.

Means, B. (2001).  Technology Use in Tomorrow's Schools. Educational Leadership, 58.
Pea, R. D. (1999).  New media communication forums for improving education research and practice.  In E. C. Lagemann & L. S. Shulman (Eds.), Issues in Education Research: Problems and possibilities (pp. 336-370).  San Francisco, CA: Jossey Bass.

Pea, R. D. (2001).  Technology, equity, and K-12 learning. In R. Noll (Ed).  Bridging the digital divide: California Public Affairs Forum (pp. 39-51). Sacramento, CA: California Council of Science and Technology.
Pea, R.D., Tinker, R., Linn, M., Means, B., Bransford, J., Roschelle, J., Hsi, S., Brophy, S., & Songer, N. (1999).  Toward a learning technologies knowledge network.    Educational Technology Research and Development, 47, 19-38.

Ravitz, J.  (in press).  CILT 2000: Using technology to support ongoing formative assessment in the classroom.  Journal of Science Education and Technology, 11(3).

Ravitz, J. (2002).  A Distance Scholarship Model for Teaching and Learning about Technology-supported Assessments. Paper presented at Society for Information Technology In Education (SITE).  Nashville, TN.  March, 2002. Available at http://www.bie.org/Ravitz/SITE2002.html
Ravitz, J.  (2001).  Will Technology Pass the Test?  PT3 Vision Quest paper commissioned by the U.S. Department of Education.  Washington, DC. Available: http://pt3.org/VQ/html/ravitz.html
Ravitz, J.  (2002).  Using technology to support ongoing formative assessment in the classroom.  Journal of Science Education and Technology

Roschelle, J., & Pea, R. D. (1999).  Trajectories from today’s WWW to a powerful educational infrastructure. Educational Researcher, 28(5), 22-25.

Roschelle, J. & Pea, R. D. (2002, in press).  A walk on the WILD side:  How wireless handhelds may change computer-supported collaborative learning (CSCL).  To appear in the International Journal of Cognition and Technology. 

Roschelle, J., Pea, R., Hoadley, C., Gordin, D., & Means, B. (2001).  Changing how and what children learn in school with collaborative cognitive technologies.  In M. Shields (Ed.), The Future of Children (Special issue on Children and Computer Technology, published by the David and Lucille Packard Foundation, Los Altos, CA), Volume 10, Issue 2, pp. 76-101.

Staudt, C. & Hsi, S.  (1999, Spring).  Synergy Projects and Pocket Computers.  The Concord Consortium Newsletter. Available at http://www.concord.org/library/1999spring/synergyproj.html
Tinker, R., and Vahey, P.  (in press).  CILT 2000: Ubiquitous computing.   Journal of Science Education and Technology, 11(3).

Tinker, R. (2000). Complex models in science education. Available at http://concord.org.
Tinker, R. & Krajcik, J. (2001). (Eds.). Portable technologies: Science learning in context.  New York: Kluwer  Academic/Plenum Publishers.  

Yarnall, L., Penuel, W., Ravitz, J., Murray, G., & Broom, M. (2001, April).  Portable Assessment Authoring:  Using Handheld Technology to Assess Collaborative Inquiry. Presented at the annual meeting of the American Education Research Association.  Seattle, WA.
