MIT Council on Educational Technology

Collaboration for Geographically Distributed Groups Proposal
Summary:  The goal of this project is to investigate and evaluate the use of Sun’s Wonderland 3D immersive environment as a collaborative tool for communicating with distributed project teams and as a platform for providing collaborative access to educational materials.  

Broader Impact on MIT Education:  This project will give us experience with a virtual world environment and with that experience we can evaluate how (or whether) this technology can be used to enhance an MIT education.  We have a broader goal in mind than this initial project.  If our experience here is favorable, we plan to look for external funding for an on-going effort along these lines. This project will give us experience with the technology which we will then use as “proof-of-concept” evidence in proposals to outside funding agencies, such as NSF, the MacArthur Foundation, and the Department of Education.  
Details of the Proposed Project:  The Center for Educational Computing Initiatives (CECI) has been training teams of students in the use, design and support of iLab
 services and experiments for several years. The main focus of this proposal is supporting three categories of students in their work with iLabs, as listed below: 

· MIT iLab Research Assistants who work and collaborate with our partner universities while on the MIT campus and in the field. 
· MISTI students who spend 8-10 weeks each summer at an international university working with local lab developers and teaching classes.

· Foreign students and developers who spend a week to several months working at CECI with the iLab development team before returning to work on iLabs at their own universities.

Our goal for all three categories of student exchanges is to promote the iLab Project and to develop long term relationships with participants from our partner universities. The MIT iLab development team spends at least 20% of its time supporting these remote students.

Currently, to communicate and support students in the field, we utilize asynchronous tools such as email and a shared WIKI, in conjunction with Skype conference calls. It is difficult enough to sustain the rapport developed during a face to face visit, using these tools, but trying to debug a problem or participate in a design session is almost impossible. A typical debugging session usually involves the exchange of multiple emails, sending of screen captures and error logs, and long Skype conferences where screens are read, input is dictated over the connection, and results are read back. 
The primary goal of this MITCET project is to investigate and evaluate the use of collaborative virtual worlds to provide support to remote teams as they design new labs, request software support, and build upon the personal relationships developed during cross-campus visits. We believe the use of such tools for distributed support might have an exciting educational dividend at MIT, by encouraging their use in combination with the iLab architecture to provide remote access to lab equipment and educational materials in a virtual environment. CECI’s experience in using 3D applications for education has demonstrated the value of these tools.  
Sun’s immersive 3D environment Wonderland is an emerging technology designed to facilitate collaboration between geographically distributed team members. While similar to other 3D immersive environments such as Second Life, Wonderland focuses on providing open source tools for collaboration. These tools include high quality spatially localized audio, shared whiteboards, HTML and pdf viewers, streaming video, and shared virtual desktops. Since Wonderland is open source, we can develop custom tools and modules to meet our own requirements. 
Debugging a site installation, sharing an experiment, or having a design meeting using Wonderland would allow several geographically distributed participants (across campus or the globe) to gather in a virtual space and observe the application. Within the virtual meeting space, all would see the results and could discuss them, different members of the group could take control of the application, documents could be exchanged, code reviewed, and concepts and issues could be worked out on the shared white board.

We would also like to investigate the educational advantages of taking existing educational materials and moving them into a collaborative 3D environment. These materials could include OCW content, iLab experiments and TEALsim
 simulations.
CECI has extensive experience in using Java 3D to build the TEALsim interactive physics simulations, which have been widely recognized in the academic community. We are already investigating the feasibility of designing a Wonderland module that would allow a student avatar to immerse himself or herself in the midst of a TEALsim simulation. We propose to create a module in Wonderland that presents a TEALsim simulation and allows students to interact with it collaboratively.  

Returning student teams will participate in debriefing sessions and discussions about their experience. The information gathered in these sessions will be evaluated to better understand the benefits and issues involved and to target areas where the environment can be improved. During the course of a year several waves of students go to our partner campuses, and we plan on refining the collaborative experience between each visit.
Specific Goals:

· Evaluate Wonderland suitability for supporting remote collaboration.
· Provide a rich environment to help support MIT students while abroad.

· Change the process of debugging technical problems at remote sites.

· Evaluate Wonderland for its appropriateness in delivering 3D physics simulations for collaborative purposes in an immersive environment.

· Explore using Wonderland to provide collaborative access to educational materials including TEAL experiments available through iLabs.

· Assess collaborative experience for design, debugging and general communication, using a combination of user surveys and session evaluations.

· Continue to work with the OEIT Immersive Worlds group to present a unified MIT agenda when interfacing with the Sun Wonderland development team.
Year One Milestones:
· Train MISTI students (China and Australia)
· Install Wonderland Server

· Create simple world with a set of collaborative tools

· Participate in debugging and design sessions with remote team members

· Evaluate performance and suitability 
Staffing:

· PI: Professor John Belcher

· Staff: Philip Bailey, Kimberly DeLong
· Consultant: Evan Leek
· Students: iLab graduate students, iLab global partners, MISTI students in the field and visiting international students.
Resources:

In reviewing the amount of resources we initially requested to carry out this project, in the context of the broad goals of the project, we have decided we need to expand those resources to include additional effort  from Philip Bailey of CECI, as well as funding for Evan Leek, a consultant for OEIT whose expertise is in Virtual Worlds.  We have also added a line item for materials and services that will be used for visiting graduate student’s campus fees.  These students will come from the University of Graz, Austria, and will be working on 3D immersive environments.  We have an on-going collaboration with Professor Christian Guetl of the Graz University of Technology, Austria, Institute for Information Systems and Computer Media (IICM).  All expenses for these students are borne by Professor Guetl, but we need to provide the $1000 campus fee for each student.  One of these students is currently in residence at CECI, working on importing an iLab experiment into Wonderland.  
Equipment for the project will include a multi-core PC to be used as a server for one or more Wonderland instances.  Additional equipment will include a gamer quality graphics card and several high quality audio headsets with noise-cancelling microphones. All project development code is open-source and freely downloadable or is covered by MIT site licenses. For this evaluation project limited resources will be invested in model building, where ever possible the project will repurpose Wonderland supplied templates or existing models.  

Budget:







YEAR ONE
YEAR TWO
TOTAL

SALARIES AND BENEFITS

    Staff Salaries



 23,250
 23,715
46,965

    Employee Benefits (E.B.) @ 21%

   4,883
   4,980
  9,863
    Total Salaries & E.B.


 28,133
 28,695
56,828

OPERATING EXPENSES

    Consultant




    5,600
   5,600
11,200

    Travel




     1,500
   1,500
  3,000

    Materials & Services


     1,000
   2,000
  3,000
    Equipment:



  
     4,000
   2,000
  6,000
    Total Operating Expenses


   12,100
 11,100
23,200
Total Direct Costs



    40,233
 39,795
80,028

TOTAL BUDGET



    40,233
 39,795
80,028
� The iLab Project, http://ilab.mit.edu/wiki


� The TEALsim simulations received the 2007 Physics Classic Award from Merlot for Faraday’s Law applications in electromagnetism, see � HYPERLINK "http://taste.merlot.org/MERLOTAwards/2007awards.html" �http://taste.merlot.org/MERLOTAwards/2007awards.html�








