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Weekly Group Meetings

We have weekly group meetings for both the PI’s of World Wide Web Instructional Committee (WWWIC) projects and for people working on the Virtual Cell project.  The PI’s meet for two hours each week to discuss various aspects of our projects and to plan writing of papers and proposals.  In addition, the Virtual Cell group met during the Fall Semester 2000 for one hour each week at 1:00pm on Fridays.  The Virtual Cell group met during the Spring Semester 2001 for one hour each week at 2:00 pm on Wednesdays.  This group includes PI’s Alan White, Phil McClean, and Brian Slator; graduate students, computer programmers, computer graphics artists, and the evaluator assistant.  At these meetings we announce upcoming events, discuss overall planning issues, and have each person give a brief update on activities during the past week.  We conclude by reviewing assignments for work to be done during the coming week.

Employees
In the Fall Semester 2000, we added three new people to the Virtual Cell project.

Jill Hockemeyer is a graduate student in Psychology, who was hired 1/4 time to act as project evaluation liaison with the project evaluator, Deb Tomanek, University of Arizona.  Jill has been working on collecting assessment and evaluation data, under the direction of our outside evaluators, and doing analysis on these data.  She has also done very good work on engineering the IRB change in protocol we submitted recently, which has gone through without a hitch.  This change in protocol was minor, really, but broadened the scope of our exempt status, which will be useful in the future.  

Mei Li is a Computer Science MS student with a back ground in both biology and computer science.  She has a very strong portfolio of biological and computing achievement: a degree and several publications in biology in China and she scored the very highest among her class in the CS comprehensive exam.  She joined the project to work on revision of the Cellular Respiration/Electron Transport Chain module.  

Christina Johnson is an art student who also has a background in biology.  She was hired as a computer graphics artist and is learning our graphics program, Maya.  Christina is a very talented graphic artist working on 3D visualizations of biological processes.  She is an undergraduate student in biology with an extraordinary flair for 3D modeling.  She has a very bright and creative future, and we hope to keep her with us for several years.

Aaron Bergstrom is another graphic and software developer who lifts us.  He has single-handedly created the VCell web presence and is our resident expert on 3D modeling (Christina Johnson has learned much of what she knows from him).  Almost everything you see online is a product of his work in one-way or another.

John Opgrande is another student who is actually paid from an NSF EPSCoR grant, but has developed several database-related projects that have seamlessly been imported into the VCell realm.  Most notable is our registrations and login system, which manages all the connections and user data needed to keep hundreds of students organized and consistent.  This is a non-trivial effort that would cost us a lot if out-sourced, but which has been implemented essentially for free.

For the summer of 2001, we have begun a couple of new initiatives.  First, we have conscripted an NDSU Governor’s school student, Shannon Sorrells, who worked with us developing the next module animation, membrane budding, targeting and fusion.  Governors School is a 6-week academic summer camp for advanced high schoolers which meets in June and July.  We do this every year by the way – take a very bright high schooler and give them a substantial 6 week visualization project.  We view this as an investment, and this year it is paying dividends in the form of a return to NDSU by Roxanne Rogers, who worked with us as a Governor’s School student 2 years ago and is now returning as an EPSCoR Science Bound student.  She developed our first Electron Transport animation as a Governor’s School student, and now returns as an undergraduate researcher.  She is very talented, and we could not be more pleased.

For the summer of 2001, we also hired two very smart and creative high school graduates, Rob Hanson and Kevin McClean, who are writing game-play scenarios for us.  These young men have extraordinary ability and insight into what engages young minds in this decade, and they have developed a sequence of scripts that will become the narrative skeleton for the VCell system, and have the potential to provide the glue that raises the VCell to a compelling fictional level – something we have aimed for all along.

Pilot Test in General Biology, Biology 150, Fall 2000
The first pilot test of the Virtual Cell for this FIPSE project was carried out in two sections of General Biology, Biology 150 during the Fall Semester 2000.  Two professors, Drs. Gary Clambey and Ted Esslinger, each agreed to conduct tests with the Virtual Cell.  We followed the protocol outlined in the project description, with pre-testing of all students, random division of students into text exercise, web exercise, and Virtual Cell groups, and post-testing of all students.  Students were given a feedback evaluation after the Virtual Cell experience, and PI’s and instructors were interviewed by Jill Hockemeyer for evaluation purposes.  We quickly learned that there are definite user friendliness problems with the program.  Some students had trouble logging in and others were unaware of how to get help within the program.  We also learned that the second module, Cellular Respiration/Electron Transport Chain, was not very effective.  Students did not understand what they were supposed to do and most made their way through the module by simply guessing numbers of molecules until the number they entered satisfied the simulation.

Two graders were hired to grade the pre- and post-scenario scenarios from over 350 students from the test in Biology 150 in the Fall semester.  Jeff Kittleson and Bart Slagter are technicians and PhD candidates in the Dept. of Biological Sciences and have been trained in the grading process.  John Opgrande developed a web-based, online grading system that allows the graders to grade the scenarios online.  Results are automatically entered into a database and compiled for analysis, streamlining the whole process, and reducing paper handling and manual data entry.

Data Mining
John Opgrande has begun to examine ways in which we use the rich sources of data that exist in the Character Logs generated by Vcell users.  Every action of each Vcell player is recorded in a Character Log.  John is working on development of a system that can analyze the different categories of actions that players take and search for patterns in their behavior.  This project is very much in exploratory stage.

Project Evaluation
Deb Tomanek, project evaluator, visited NDSU and met with project personnel in November 2000, January 2001, and May 2001.  During these site visits, she and Jill Hockemeyer, evaluation liaison, reviewed project activities, collected evaluation data, and planned future evaluation activities.  In the November 2000 visit, they reviewed evaluation plans for the Fall 2000 Virtual Cell test in Biology 150.  They also revised evaluation questions for PIs, students, and instructors who were to be interviewed during the fall test.  Those interviews were conducted and recorded during October and November 2000.  Dr. Tomanek met with project PIs to discuss evaluation procedures for the fall semester.  In January 2001, Jill Hockemeyer began the process of extending the IRB umbrella to our partner institutions for the FIPSE project.  This was new ground for us, but the process went smoothly and the project has been given blanket exemption from any special procedures.  During Deb Tomanek’s January 2001 visit, she met with Jill to discuss interview procedures and review data collected.  She also met with project PI’s to discuss followup activities from the Fall VCell test in Biology 150 and to begin planning for the Working Retreat in May 2001 for instructors in the partner institutions.  Deb Tomanek visited campus again in May 2001.  We finalized evaluation questionnaires and interview protocols to be used during the Fall 2001 tests at the Partner Institutions.  We are sad to report that Jill Hockemeyer, evaluation coordinator, is leaving NDSU.  Jill has been a great contributor and we’ll be sad when she goes for her PhD at the University of Kansas in the fall.  We’ve identified a likely student to take her place however and plan to hire them starting in August or September.

Revised Web Page
The main web page for the Virtual Cell project was revised to provide a single portal for all visitors.  Links are then available for students, instructors, or general visitors.  The new page can be seen at http://vcell.ndsu.edu.

Virtual Cell Java3D Conversion
We have made the decision that we should convert all Virtual Cell programming over to Java3D.  There are a number of reasons for this.  VRML has a number of inherent problems that have no longterm solutions.  VRML is no longer supported and no new versions are under development.  VRML forces us to use the CosmoPlayer plugin for Netscape, which is also unsupported and works only with Netscape 4.7.  The current VRML version of the Virtual Cell works reliably only on PC’s with Netscape.  Macs and Internet Explorer are not functional.  Java3D would be platform and browser independent.  Brad Vender, Computer Science Graduate Student and programmer, is responsible for the conversion, with a target date of November 2001.

Virtual Cell Module Development
We are actively working on development of several VCell modules:

The Electron Transport Chain (ETC) module, originally built in 1999-2000, did not perform well in the fall 2000 test in General Biology, Biol 150.  Students found it confusing and most simply used a brute force strategy of plugging in ever increasing numbers until the simulation was successfully completed.  We have assigned Mei Li the task of redesigning the ETC module using a mutation or knock-out or inhibitor scheme.  Mei Li spent the fall semester 2000, learning VRML and MOO programming and began the process of redesigning the module in the spring semester 2001.

We acquired a copy of Maya, a professional quality 3D modeling and animation program.  We upgraded our Maya program to Maya v4.0 and acquired a second license for our machines in June 2001.  We are sending two of our computer graphics and web design employees, Christina Johnson and Aaron Bergstrom, to a special workshop in California in August 2001 to learn details of the Maya program.  

Work began in fall 2000 on a new module for Gene Expression, based on the Lac Operon.  Christina Johnson, Graphics Artist, was responsible for building a 3D model of a bacterial chromosome and all the components of the Lac Operon system using the Maya program.  Her animation was completed in the spring of 2001.  Shannon Sorrells completed another 3D animation of the process of membrane budding, targeting and fusion.  The two animations were completed using the 3D modeling program, Maya.   Both animations will be available for instructors at our Partner Institutions to use in their classes this fall, during and after the Virtual Cell Pilot Study.  These animations can be seen at: http://vcell.ndsu.edu/

Working Retreat
Our first Working Retreat was held here at NDSU, 23 & 24 May 2001, with instructors from our institutional partners from 1) North Dakota State University, a doctoral and research institution, 2) Minnesota State University - Moorhead, a comprehensive 4-year institution, 3) Concordia College-Moorhead, a liberal arts college, and 4) the North Dakota Slate College of Science, a 2-year institution.  This “working retreat” was held over 2 days here at NDSU with 1-2 faculty participants from each of these three institutions plus 2 faculty members from NDSU.  Each of these instructors are pledged to incorporate the Virtual Cell into their curricula in the fall of 2001, and to collect data on behalf of our efforts.  The Retreat consisted of discussions about project logistics and pilot study procedures, and writing an Instructor’s and User’s Manual.  Jill Hockemeyer has produced a summary of the discussions, as well as summaries of Retreat Evaluations from the instructors who participated.  Final preparations for the experiment scheduled for Fall 2001 will be made in August 2001.

Collaborations and Related Work
A major source of support and collaboration for this FIPSE project has been the NSF-ITR grant administered by Brian Slator, a Co-PI on our FIPSE grant.  For example, the NSF grant paid in part for a visit by Roy Pea, director of the SRI Center for Instructional Learning Technology, who spent a full day consulting with us and illuminated many issues for us.  This cost us nothing and yet benefitted us a great deal.  The ITR grant has also bought several software packages that we use for the FIPSE project.

Planning for Fall 2001 Test
Meanwhile, we have made great strides towards our Fall 2001 experiments.  This includes a much improved online registration and data acquisition system where we continue to move towards a totally paperless and electronic protocol.  There are still several things to work out here, but we are very encouraged by the progress in this direction.  We’re pretty much ready to go, well in advance of our deadlines.
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Direct Costs

 





  
















1
Salaries

$73,990.00

$12,670.00

$43,780.00

$17,540.00
















2
Benefits

$11,757.00

$205.31

$12,696.00

-$1,144.31
















3
Travel

$7,500.00

$3,636.67

$3,000.00

$863.33
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Equipment

$0.00

 



$0.00
















5
Materials & Supplies

$0.00

 



$0.00
















6
Consultants or Contracts

$7,000.00

$2,410.00

$3,500.00

$1,090.00
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Working Retreats

$3,810.00

$3,049.60



$760.40

















Pilot Studies

$1,000.00

$2,335.45

$7,000.00

-$8,335.45
















 
Scoring - Year 1

$1,000.00

   

$1,500.00

-$500.00

















Reproduction

$400.00

$44.50

$750.00



















TOTAL DIRECT:

$106,057.00

$24,307.03

$71,476.00

$10,273.97










 





B. 
INDIRECTS:

$8,517.00

$1,337.01

$5,718.08

$1,461.91
















 
TOTAL:

$114,574.00

$25,644.04

$77,194.08

$11,735.88
















