FIELD OF STUDY

NEW COURSE PROPOSAL

Fall 2001

1. Proposed field of study:  FSNB

2. Course number:  Biology 201

3. Course title:  Introduction to Genetics

4. Catalog description:  201 Introduction to Genetics.  An introductory course addressing three main themes: 1) gene organization and transmission through generations, including Mendelian inheritance, linkage and mapping; 2) gene function at the molecular level, including the physical nature of DNA, transcription, translation, and regulation of gene expression; and 3) change and evolution of genes and genomes considered from the perspective of individuals and/or populations.  Three lecture and three laboratory hours a week.  4 sem. hrs.  (FSNB)

5. Course prerequisites:  none

6. Number of credit hours:  4

7. Typical estimated enrollment:  

a. Year 1:  300 (200 freshmen and 100 sophomores)

b. Year 2:  200 freshmen

8. By whom and when the course will be offered:  every fall

a. Year 1:  3 lectures x 100 =  15 labs x 21

b. Year 2:  2 lectures x 100 =  10 labs x 21

9. Staffing implications:  This course replaces Biology 213, currently ~100 students

a. Year 1 teaching: 3 faculty lecturers (two senior hires in 2001-2; plus V. Kish)

:  3 labs = 1 per lecturer

:  4 labs = P. Lessem

:  4 labs = other current lab directors

:  4 labs = full time instructor must be hired 

b.  Year 1 prep for labs:  P. Lessem + 5 students

c. Year 2 teaching: 2 labs = 2 faculty lecturers (two senior hires in 2001-2)

:  4 labs = P. Lessem

:  4 labs = other current lab directors

d. Year 2 prep for labs:  P. Lessem + 3 students

10.  Adequacy of library, technology and other resources:  This course replaces Biology 213.  Resources were adequate for 100 students.  However additional equipment will be needed for laboratories.  

11.   Relation to existing courses and curricula in other departments, programs, and schools: This change has been discussed with John Gupton, Chair of Chemistry and has this department’s support.

12. Valerie M. Kish, Biology

Rationale: 

Genetics is one of the most exciting areas of research in the biological sciences, and progress in this field is chronicled not only in the scientific literature, but also in today’s headlines.  Genetic breakthroughs in agriculture and medicine offer hope for cures of some hereditary diseases, as well as the promise of feeding starving humans in many corners of the world.  Genetics is a body of knowledge pertaining to genetic transmission, function, and mutation.  Genetics is also an experimental approach for the study of biological processes such as development or behavior. Genetics is also an analytical science.  Development of problem-solving skills is therefore an important component of this introductory course.  Using an inquiry-based approach, students are asked to think critically and objectively, and to formulate and test hypotheses, both theoretically and in practice in the laboratory.  Incorporated into this Field of Study option in the Natural Sciences are several objectives that will challenge both the science student and the student who will not major in a science.  These objectives are the following:  (1) to illustrate how science is different from other ways of looking at the world; (2) to teach students the capabilities and limitations of science; (3) to demonstrate that scientific knowledge is based on the outcome of testing hypotheses and theories that are under continual scrutiny and subject to revision based on new observations; (4) to develop the critical thinking skills that are required to objectively evaluate information; (5) to illustrate how scientific ideas have been integrated into and are influenced by other aspects of society, and that this interaction is an important component influencing the choices of scientists, citizens and governments.  

These objectives take the form of specific goals in the field of genetics.    The specific goals of this course are as follows:  (1) to understand the basic processes of gene transmission, mutation, expression, and regulation; (2) to be familiar with the principal experimental methods that geneticists and molecular biologists use in their studies, and to recognize the advantages and limitations of these approaches;  (3) to be able to think like a geneticist, that is, to be able to formulate genetic hypotheses, work out their consequences, and test the results against observed data;  (4)  to be able to solve problems of several types, including problems that ask the student to verbalize genetic principles in his or her own words, exercises that require application of the basic principles of genetics, problems in genetic analysis in which several concepts must be applied in logical order, and problems in quantitative analysis that require numerical calculation;  (5) to gain some sense of the ethical and social context of genetics by discussing topics such as prenatal diagnosis, identification of genetic risk factors for complex traits, and the human genome project; (6) to have some familiarity with the genetic resources and information that are available through the Internet.

The goals of the laboratory are to build on concepts presented in lecture by allowing the students to discover for themselves how science progresses.  By encouraging inquiry, independent thinking, and focusing on the methods of science, students will fine tune their critical thinking skills.  Many of the  laboratory exercises will be derived from labs taught in the current sophomore-level Genetics course.  These labs include the regulation of the lac operon in bacteria, analysis of inheritance patterns of wild type and mutant traits in fruit flies, investigation of epistatic gene interactions in yeast, and examination of complementation and recombination in phage.  The use of these four model genetic systems will demonstrate to the students the importance of choosing the correct experimental system to answer the scientific question under study.   

Evaluation:  Exams, quizzes and homework problems in lecture; laboratory reports in the lab 

