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Original Proposal: This Senior Instructional Technologies Fellowship (SITF) project aimed to utilize ideas and approaches gained during the seminars and instructional program associated with the fellowship to implement an online graduate course in mammalian toxicology.  That course was designed to function both as a core element in the new Biology doctoral track in Molecular, Organismal, and Cellular Biology (MCOB) and to be offered via Corporate, Continuing, and Distance Education (CCDE) as a new course that might serve as a nucleus for a certificate or online program in toxicology (no similar online course is available in New England and very few such courses exist nationwide).  The initial offering of the course was to be given in a computer assisted mode in Spring 2002 to be followed by the full online offering in Spring 2003, potentially as a course taught off-site during an extension of my sabbatical at the University of Washington in Seattle.  As part of the planning and implementation an IBM Notepad computer incorporating an integrated sketchpad was obtained to provide a freehand graphical interface for posting chalkboard/whiteboard style graphics that could be incorporated into the course and used in course discussions. 

Deliverables:  The products of the Fellowship were to include:  

1. a fully developed core course for the Biology curriculum,  

2. a fully developed course for the CCDE,  

3. a thorough exploration of several online teaching approaches suggested by or discovered during Senior IT training, and  

4. acquisition of hardware for supporting teaching of this kind of course from a distant location. 

Achievements:  In Fall 2001 I participated in SITF seminars and a series of training workshops Prometheus and on issues associated with teaching online (e.g., forms of instruction, teaching tools, assessment strategies).  I also obtained additional individual instruction in use of image tools and the handling of multimedia files.  The Mammalian Toxicology course approval application was prepared and submitted to governance and the proposal of an online course through CCDE was submitted.

Spring semester 2002 Mammalian Toxicology was offered as a computer assisted graduate course to 3 students under the course number Biology 692, Advanced Physiology.  The course met twice weekly for 1.5 hours per session to cover material and to discuss items posted on the course site that was built using the Prometheus engine.   The 28 lectures were supplemented with readings, web sites, and a series of discussion questions.  Student evaluation was based on quality of participation in on-line discussion, on submission of an .html-compatible project, and on a course final comprised of a take-home module and responses to a series of in-class essay questions.  Student performance was good and student response to the offering was very favorable. 

Also in Spring 2002 I completed all requisite training for CCDE and helped produced a brief introductory video for the CCDE course.  Biology 666, Mammalian Toxicology was approved by University governance in May of 2002 and officially became a core requirement in the MCOB program and was recognized as a core alternative for the PhD track in Environmental Biology.  The course was also approved as an offering through CCDE to be given for the first time in Spring 2003.  Both versions of the course were listed in catalogs for offering during Spring 2003.

An IBM Notepad laptop computer was ordered in June 2002 and shipped to me just after my arrival at the University of Washington in July.  Over the following month I also acquired a USB-compatible CD-RW drive capable of providing necessary I/O for the Notepad as well as suitable media to support that unit.  I began learning the use of the Notepad and associated software and soon recognized the limitations of the handwriting recognition algorithms.  Indeed, although graphics and writing could readily be handled as bit mapped files (.bmp) these tended to be quite large and needed to be filtered through a program like Photoshop to reduce them to more manageable .jpeg or .gif files for use in online systems.  The notepad did afford an important element of spontaneity that could not be matched using a keypad or replicated without considerable work using a paper and pen with subsequent transfer to a word processing or graphical program.  The importance of the notepad element may be realized most optimally in a computer assisted classroom where graphics can be posted to a projection screen associated with the computer, immediately amended or modified using student or instructor comments, and then stored for future use.  However, until reliable word-recognition software surfaces at an affordable price, it may be difficult to fully realize the power of this mode of capturing elements of student-instructor interactions.  This spring (2003) the Instructional Technology Tech Fair did have a display that featured more advanced IBM handwriting recognition software associated with a personalized whiteboard laptop PC.  This application was a distinct improvement over what I have encountered using the IBM Notepad, but it will be much less expensive to upgrade the Notepad’s software than to purchase the newer computer.   I fully anticipate use of the Notepad during my computer-assisted offering of Endocrinology, Biology 317/319 in Fall 2003 where it should be a much-needed improvement over the current use of an overhead projector.

Inquiries about registration for Biology 666 began in November 2002.  At least 20 individuals inquired about taking the fully online course through either the College of Arts and Sciences (CAS) or through CCDE.  There was some confusion in having two sections for the course (one through CAS, one through CCDE) and having registrations entering both via CAS and CCDE, especially with respect to the differing fees being levied on students through the two routes.  This needs to be evaluated and resolved by CAS and CCDE administration before more normal curriculum associated with CAS program credit can be offered via CCDE courses.  Several students seem to have been dissuaded by the registration problems.  Still, initial registration included 16 students.  These included graduate students in Biology and ECOS at UMB, teachers in Maryland and western Massachusetts, and several entry-level toxicology professionals working at firms in Massachusetts and North Carolina.

The Provost recalled me to Boston at the end of January 2003, when he decided not to allow me to fulfill my teaching obligations by offering the online course from Seattle.  Although he cited a desire not to set precedent by having me extend a sabbatical via teaching an online course, he also asked me to serve on a search committee, an assignment that could not be handled from a remote location.    

The course was rearranged into 14 2-3 hour sessions (listed under http://www.boston.umassonline.net/ as Mammalian Toxicology, Biology 666, Spring 2003, course 1687, pw poison).  It began with an in-class session the first week of February 2003.  All other sessions were handled online as lectures with readings in a substantial text, posted materials, threaded discussion questions, a peer-reviewed project, a take home exam, a multiple-choice exam, and a series of notices and e-mails.  We lost several students when their work or travel schedules changed in response to the weakened economy and several others when the initial support they had had from their employers was retracted, again in response to the economy. Two others felt they had an inadequate background in biology and chemistry, and another would not accept the communication responsibilities associated with the online versus in-class format.  Seven students completed all the course requirements.   During the term, students provided personal introductions, responded to at least 28 assignments or discussion questions (35% of grade), and participated as groups of 2-3 in production of peer-reviewed projects.  

The peer-reviewed projects focussed on analysis of 2-3 case studies on a topic of concern in mammalian toxicology.  They were to go beyond a simple description of cases involved to discuss central issues, experimental or regulatory issues, and the role of toxicology in resolution of questions or problems giving rise to the case studies.  The projects were submitted in penultimate form approximately one month prior to the end of the term.  Each student then submitted an open peer-review (upon which part of their Discussion grade depended) on each of the projects submitted.  As the Instructor, I also submitted a review late in the review period.  Student groups acted on all these reviews and improved their final products greatly as a result.  All projects incorporated multimedia and a description of the contributions of each member of the group to the overall project.  All were posted to the Prometheus site. Care was taken that students understood and used appropriate citation for Internet materials and documents and that figures and diagrams were properly modified or cleared for approval before use in their documents.  My grading of these projects included an evaluation of their responsiveness to the reviews they had been given.  The final projects, as students were informed, will be used as resource materials in future course offerings.  The peer reviewed project provides an excellent opportunity for students to have a real-world experience in generation of written reports, it allows students to see and adopt the instructor’s role in improving the projects of others while reflecting on their own submissions, it provides an intense small-group active learning experience during the coverage of this course, and it improves students’ writing and computer literacy skills.  The projects also serve as an important evaluation tool (40% of grade) lessening dependence upon exams (25% of grade) as a focal point for grading.

The final exam was given in two 50-point parts.  The first used an e-mail submission of responses to the instructor on a series of five of seven possible equally weighted essay questions.  The second half was given as a computerized multiple choice exam in a series of 10 five-point questions with five possible responses (one correct) for each question.  Performance on the essays was quite good while the multiple choice portion of the exam generated a normal distribution (as it was designed to do).   

Overall course performance was good, with everyone in the A-B range.  I have not yet seen official student commentary on the offering, but e-mails from participants indicated enthusiasm with the coverage and approach adopted.  Certainly adjustments will continue to be made, and the online course could be adapted to support an in-class offering in future years.   However, the overall experience suggests that we have been successful in attracting an appropriate array of students to our course both from the UMB community and far beyond it and we have been successful in satisfying the needs of students who have enrolled again both from the UMB Community and far beyond it.

The experience suggests that science content, including graduate science content, can be successfully conveyed using the online, multimedia format.   Moreover, this can be done in more than just a Socratic style by incorporating active learning elements in the curriculum.  What needs to be incorporated in the future is real-time data generation and experimentation.  Self-testing modules may also help improve retention for current coverage of the massive materials for courses like toxicology.  

Results: All deliverables have been realized for this project.  The Mammalian Toxicology course is currently scheduled to be offered every other spring term for the foreseeable future.  It will grow and be enhanced during each subsequent offering.  It may well serve as a starting point for a toxicology program that can attract participants from UMB and beyond and can realize one of UMB’s objectives of effective outreach to the economic community in New England.  The teaching techniques and ideas for incorporation of active learning will be included, at least in part, in all other courses I may teach and the Notepad computer should serve as a valuable adjunct for all my course offerings over the next several years, particularly if I can manage to upgrade the character recognition software it contains.  The Fellowship has been a most valuable, rewarding, and productive experience that I will share with all my colleagues in Biology while urging them to undertake similar fellowships.  I thank the Instructional Technology Center and the University Administration for making this program possible.
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