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This brief formative evaluation report is written to provide the VCell project leaders with a summary of the external evaluator’s perceptions of how well the project is working toward achieving its stated goals.  

Overall, I believe that the project is successfully moving toward its goals.  The project leaders are committed to understanding the role that the VCell curriculum plays in developing scientific thinking among undergraduate biology students.   The report supporting my positive assessment is organized into three sections.  Each section addresses, in broad terms, one of the three evaluation questions guiding project evaluation:

· Are the Virtual Cell modules developed appropriately as role-based, inquiry-driven learning tasks?

· What is the efficacy of the Virtual Cell environment on student learning in biology?

· Is the project successful in implementing Virtual Cell modules at other colleges/universities?

At the end of each section is a list of recommendations for the project leaders to consider as they continue to work toward achieving the project goals.  

The following data collection methods either have been or will be used in the project evaluation process:  interviews with the project leaders who designed the modules, interviews with students who complete the VCell modules, pre and post module written assessments of student learning, and questionnaires for students and instructors.

The VCell Task Modules

The VCell task modules have been developed to give biology students opportunities to engage in scientific roles as they solve problems about (1) the activities of various cell organelles and, (2) the electron transport and ATP synthesis mechanisms of cellular respiration.  The next module, currently in the development phase, is about photosynthesis.  The project leaders agree that the main instructional goal of all the modules is to provide students with opportunities to learn about biological phenomena in the same way that scientists learn: through experimentation, grounded reasoning, and problem solving.  There is less agreement, but nonetheless some attention given to the idea, that another purpose of the VCell task modules is to demonstrate that the alternative learning experience that VCell provides is superior to traditional ways of teaching about cells.   The latter purpose is at the basis of the experimental design included in the project.   Finally, the project leaders believe that engaging in the VCell modules will help students learn basic cell biology concepts.  However, this is not an explicitly stated goal of the VCell module development process.

Recommendations related to this section:

Clarify the project goals.  If one of the project goals is to demonstrate that VCell results in better student understanding of how to scientifically study cells than is the case with traditional lecture-style teaching, then re-design the project experiment so that the different treatment groups have the same instructional goals.  If this is not one of the project goals, put more project emphasis on learning why students are able to think more scientifically in problem-solving scenarios after experiencing the VCell modules.

The Relationship Between Student Learning and the VCell Curriculum

A total of XX X students have thus far completed the VCell module instruction and have taken the pre and post assessments of student learning.  Scoring of the first year batch of pre and post-instruction scenario assessments has only recently been completed.  Therefore, score summaries are not available.  However, the project leaders report that it appears that all students in the VCell treatment group show gains in their pre to post assessment scores.  If this is the case, the project leaders can feel confident that the role-based, inquiry-driven tasks that embody the VCell curriculum result in student learning.  In particular, the student learning that is measured via the pre and post instruction assessments is the ability to reason through alternative choices (e.g., deductive reasoning) in solving problems involving various cell organelles.  Students are given ample opportunities to practice these skills in the immersive, problem-oriented VCell modules.

Recommendations in relation to this section:

Learn as much as possible about the relationship between the scientific role-playing VCell modules and student learning.   In conjunction with the recommendation in the first section, this recommendation is built upon the idea that students learn what they are given opportunities to learn.  However, education researchers are much less able to tell us why students learn.  Little is known about the relationship between student learning and their engagement in interactive, virtual environments.  The project leaders could make a significant contribution to educational research by helping to describe this relationship.  Indeed, the project leaders have already begun asking significant teaching/learning questions.  For example, at the evaluator’s recent site visit, a question was posed by one of the project leaders about the characteristics of problem scenarios that seem to support substantial growth in students’ abilities to solve biological problems.  The project leaders should enlist the help of one or more education researchers to help them design viable studies to this end.  Conversations have already begun with a new education faculty member at NDSU concerning her involvement with the VCell project.

Implementation of VCell Modules at Other Institutions

The VCell cell organelle module was piloted in the Fall Semester 2001 at three other institutions in the region where an introductory cellular and molecular biology course for biology majors is taught.  No analysis has yet been conducted on this very recently collected set of data.  

However, it should be noted in this section that the instructors who used the VCell modules this fall very favorably evaluated the summer workshop held for them in June at the NDSU campus.  The project leaders spent three days with the five instructors, taking them through the mechanics of using the interactive medium as a part of their courses, asking for their input on the quality of the modules and their ideas on the instructional value of the modules.  The instructors also experienced the same VCell problem solving tasks as the students experience in the project. 

Recommendations in relation to this section:

Continue frequent communications with Biology instructors at other institutions who implement VCell in their courses.   Instructors may learn more from the student participants than the project leaders can capture in the students’ assessment scores or their student feedback questionnaires.   For example, students may make comments to their instructors later in the course or refer to the VCell modules with respect to another topic.  Perhaps the recently hired project evaluation assistant for the VCell project could contact the instructors to learn more about their perceptions on the relationship between the VCell curriculum and student learning in their courses.

PAGE  
3

