ATTACHMENT 3 – PROPOSED BIOLOGY CURRICULUM CHANGES
Biology Curriculum Reorganization
Because biology is a rapidly expanding and increasingly diverse field, we recognize that graduates of our program need both depth in a particular subdiscipline as well as breadth from supporting courses in other fields. Toward this end, we propose a reorganization of the biology curriculum to create a major/minor combined course of study. The changes we suggest include eight additional credit hours in biology and nine to eleven additional credit hours in other fields. Increasing the load of required courses will place a heavy demand on students’ schedules, and we feel that this increased demand justifies the designation of a major/minor.
Proposed biology curriculum:
Core requirements: Biology 1400; 1401; 2402 or 2403; two of 2401, Introductory Molecular Biology, and Metabolism and Energetics; 3300; 3100; 3303; 3103; and 4190.
Biology electives: 19 hours, which must include at least three laboratories, either as part of a course or as a separately numbered laboratory course. Students may choose these electives from the remaining biology course offerings on the basis of individual preference or need. Students choosing to specialize further may select an emphasis in Ecology and Organismal Biology, Organismal Structure and Function, or Cellular and Molecular Biology.
Additional requirements: Students must complete Chemistry 1402 and 1403, Physics 1321 and 1322, three hours of quantitative or computer science, and eight hours of upper-division physical science.
 
Changes to the biology requirements
Changes to the biology requirements will include:
        An additional freshman-level course
        Reorganization of the sophomore-level requirements
        Two additional biology labs
        Two additional credit hours of biology electives
        The designation of two emphasis tracks within the General Biology Concentration
The details of each of these changes and the basis for their inclusion are described under the appropriate headings below.
Additional freshman level course
We feel that students need a solid grounding in basic biological principles, both above the level of the individual organism (ecology and evolutionary biology) and at the level of the organism and below (physiological, cellular, and molecular biology). We propose that Science of Biology (BIOL 1401) be renamed to form a two-course sequence with Evolutionary and Environmental Biology (BIOL 1400). The current BIOL 1401 course content will be examined and refocused if necessary to reduce overlap with BIOL 1400 and to insure that the two courses function as an effective sequence. BIOL 1401 will introduce important concepts in cellular and organismal biology, which together with the existing BIOL 1400 will provide a better foundation for subsequent biology coursework than either course alone. Neither course will have the other as a prerequisite; students will be allowed to take them in any order.
Reorganization of sophomore level requirements
We propose that biology majors take courses in their sophomore year that will continue to expose them to a wide range of biological disciplines, but that also allow them some flexibility to begin narrowing their field of interest. In the reorganized curriculum, students will be required to take either Botany (BIOL 2402) or Zoology (BIOL 2403). Students must have taken both BIOL 1400 and BIOL 1401 to register for these classes.
In addition, students will take two of the following: Microbiology (BIOL 2401), Introductory Molecular Biology (new course), or Metabolism and Energetics (new course). In order to take these courses, students will only be required to have taken BIOL 1401. This will allow non-majors some flexibility in choosing Biology courses to meet their University core requirements.
Additional laboratories
We have identified six core areas within biology that we feel adequately encompass the breadth of biological inquiry. These are Ecology, Genetics, Physiology, Organismal Biology, Evolution, and Cellular & Molecular Biology. The first two core areas, Ecology and Genetics, are currently a prescribed part of the biology core and will remain so; however, we feel strongly that requiring the associated laboratory components will substantially increase the value of these courses. Thus biology majors will be required additionally to take Genetics Laboratory (BIOL 3100) and Principles of Ecology Lab (BIOL 3103).
Additional elective hours
As described above, we have identified six core areas within the field of biology. Courses in two of the core areas are obligatory (Ecology and Genetics), and we propose that students be required to select elective courses from at least two of the remaining core areas. This arrangement mandates a certain amount of breadth while allowing students the flexibility to choose biology electives according to their expected career path. Such flexibility is important because it provides a means for students to gain depth in a particular area of study.
Emphasis tracks within General Biology
We propose to offer three emphasis tracks: Ecology and Organismal Biology, Organismal Structure and Function, and Cellular and Molecular Biology. By choosing to specialize in one of these areas, students can tailor their educational program to suit their needs. Students who choose to emphasize Ecology and Organismal Biology will be expected to choose their electives primarily from courses in the core areas of Ecology, Evolution, and Organismal Biology. Students who choose to emphasize Cellular and Molecular Biology will be expected to choose their electives primarily from courses in Genetics, Physiology, and Cellular and Molecular Biology.
 
Changes to the physical sciences requirements
Our revised curriculum requires six hours of physics, eight hours of chemistry, and eight hours of upper level physical science. Currently, we require four hours of organic chemistry in addition to the six hours of physics and eight hours of chemistry. We have chosen instead to require eight credits of unspecified upper-level physical science courses. This is appropriate because students interested in ecological and evolutionary biology will often benefit most from courses in earth science. In contrast, students interested in physiological, cellular, and molecular biology, as well as those in pre-professional programs, will benefit from organic chemistry.
 
Changes to the quantitative and computer sciences requirements
Biology is a field that demands significant quantitative skills. In order to better prepare our graduates for this reality, we will require eight to ten hours of study in mathematics, statistics, or computer science. This is an increase of two to four hours over the current requirements, which will substantially improve the training of our students in this critical subject area.
