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I. 
Introductory Information

A. Department Name: 



Biological Sciences

B. Department Catalog Number: 

BIOL202

C. Course Title: 



Genetics

D. Semester Hours of Credit: 


Three (3)

E. Clock Hours Per Week: 


Five (5) (2 lecture and 3 laboratory hours)

F. Overlays:




None

G. Restrictions Upon Student Registration: 

Enrollment will be limited to those students who have completed BIOL106 and BIOL107, or by permission of the instructor.

II. 
Description of the Course 
A. Catalog Description:  

An overview of the basic principles of Mendelian genetics, cytogenetics, molecular genetics, and population genetics.  Laboratory exercises emphasize molecular techniques, statistical evaluation of results, and case studies.

B. Comprehensive Description:  

This course will cover Mendelian genetics including his experiments that showed dominant and recessive alleles, and mathematical relationships of inheritance.  Additional modes of inheritance include deviations from Mendelian genetics, sex determination, and cytogenetics.  Coverage of molecular genetics includes DNA replication, transcription, translation, and gene mutations as the basis of evolutionary change.  The topic of evolutionary genetics includes Hardy-Weinberg statistics, allele frequency changes, population genetics, and the basis for evolutionary change.  Laboratories will include elements of proper experimental design, statistical analysis, molecular techniques applicable to genetic inquiry and biotechnology, and the application of genetic theory to case studies.

The content of this course relates to standards of the Interstate New Teacher Assessment and Support Consortium (INTASC) Standards, the National Council for Accreditation of Teacher Education (NCATE), National Science Teachers Association (NSTA), and the Pennsylvania Department of Education (PDE) Standards for Secondary Education Biology.





This course addresses INTASC Unit Standard One:  Subject Matter and NCATE/NSTA 




standards:  1. Content, 2. Nature of Science, 3. Inquiry, 4. Context of Science, and 7. Social 



Context.





This course also addresses the following PDE Biology Standards at upper-course level:





I. B.  Molecular and cellular biology and chemical basis of life.





I. C.  Classical and molecular genetics and evolution.





I. D.  Structure, function and development of organisms.





I. F.  Technology and commercial issues and applications of biological systems.





I. G.  Implications of scientific and technological developments on ethical questions.





III. 
Exposition
A.  Objectives: Upon completion of this course, students will be able to do the following: 

1. Demonstrate an understanding of Mendelian genetics through application to theoretical situations or case studies.

2. Explain the cellular activities of mitosis and meiosis as they relate to genetics.

3. Design, conduct, statistically evaluate, and interpret the results of a genetic experiment.

4. Explain and perform modern molecular techniques, such as restriction digestion and PCR (Polymerase Chain Reaction).

5. Demonstrate understanding of population statistics, including Hardy-Weinberg equilibrium.

6. Demonstrate an understanding of modern biotechnology.

B.  Activities and Requirements


Activities will include lectures and discussions of assigned reading material. Students are expected to attend 2 hours of lecture and 3 hours of laboratory per week.  Active participation in lecture and lab discussions is expected.  Lecture material will often parallel concepts covered in the laboratory. Lectures may be augmented by using multimedia such as Power Point, Smart Technology, Internet web sites and other interactive teaching/learning tools.  In the Laboratory, students will work individually and in small groups to investigate concepts discussed in lecture. 

Activities Related to Objectives in III. A.

1. Students will demonstrate understanding of basic Mendelian genetics through lecture quizzes and exams, and in the laboratory through application-based assessments, such as pedigree construction and interpretation, case studies, and written interpretation of experimental results.

2. Students will explain the basic mechanisms of asexual and sexual reproduction on written exams and quizzes, and in the laboratory through assessments such as drawings, concept mapping, and model/microscope-based questions.

3. In the laboratory, students will design and carry out a genetic experiment to illustrate basic genetic concepts or answer a genetic question.  Experiments include the use of suitable organisms such as fruit flies, fast plants, molds, and nematodes.  Students will keep written records throughout the experiment, statistically evaluate the results, and prepare a written report in the scientific style.

4. In the laboratory, students will perform some combination of modern molecular techniques such as restriction digestions, micro-pipetting, centrifugation, agarose gel electrophoresis, photo-documentation, PCR, and DNA sequencing.  A comprehensive laboratory exam will emphasize the interpretation of results and the theory behind each technique.

5. Students will answer questions on population genetics in lecture quizzes and exams, and apply population theory and statistics to laboratory-based questions such as evolutionary relationships, genetic drift, probability of parentage, inbreeding estimation, forensic human identification, and Hardy-Weinberg equilibrium.

6. Biotechnology theory will be assess using lecture-based quizzes and exams, and in the laboratory through experimentally-based quizzes and projects.

C.  Major Units and Time Allotted

Topics


          





Contact Hours
1. Mitosis and Meiosis







4

2. Mendelian Inheritance







2

3. Extensions to Mendel’s Laws






5

4. Molecular Genetics







7

5. Cytogenetics








3

6. Population Genetics







6

7. Biotechnology








3

8. Laboratories








42 

D. Materials and Bibliography
1. Suggested Textbooks: 
· Lewis, Ricki. 2003. Human Genetics, Concepts and Applications, 5th Ed. McGraw Hill 

Higher Education.  

2. Other Materials:  

· Laboratory Manuals as needed.

· Internet access for database searching.

3. Basic Bibliography:
· Brown, T.A.  1999. Genomes.  BIOS Scientific Publishers.

· Cooper, G.M.  1992. Elements of Human Cancer.  Jones and Bartlett.

· Cummings, M.R. 2003. Human Heredity, Principles and Issues, 6th Ed. Thompson.

· Freeman, S. and J.C. Herron. 2001. Evolutionary Analysis, 2nd Ed. Prentice Hall, Inc.

· Griffith et al. 2002. Modern Genetic Analysis, 2nd Ed..  W. H. Freeman and Co.

· Lewin, B. 2000. Genes VII.  Oxford University Press.

· Pierce, B.A. 2003. Genetics, A Conceptual Approach. W. H. Freeman and Co.

· Russell, R. 2002. iGenetics.  Benjamin Cummings.

· Snustan, D.P. and M.J. Simmons. 2003. Principles of Genetics, 3rd Ed. John Wiley & Sons.

· Weaver, R.F. and P.W. Hedrick. 1997. Genetics, 3rd Ed. W.C. Brown.

IV. 
Standards
Grades will be assigned in accordance with University policy.  They will be based on a

combination of assessments such as examinations, quizzes, web/writing assignment, laboratory assessments, and/or classroom participation.

Assessment Related to the Objectives:

1. Student understanding will be assessed using a combination of lecture quizzes and exams, and in the laboratory through written projects, such as pedigree construction and interpretation, case study analyses, and an experimental report written according to established guidelines and graded using a rubric.

2. Student knowledge will be assessed using a combination of lecture quizzes and exams.  In the laboratory, assessment will consist of a combination of assignments such as drawings and concept mapping, and quizzes using theoretical and model/microscope-based questions.

3. Students will prepare a written report on a genetic experiment that will include a statistical evaluation and interpretation of the results.  A grading rubric will be used.

4. A comprehensive laboratory exam will emphasize the interpretation of results and the theory behind each technique.  Additionally, a combination of quizzes, short reports, and experimental results summaries may be used.

5. Student understanding will be assessed using a combination of lecture quizzes and exams, and in the laboratory through written projects or quizzes on population genetics topics, both theoretical and application-based.

6. Student understanding will be assessed using a combination of lecture quizzes and exams, and in the laboratory through quizzes on molecular techniques.

V. 
Rationale and Impact
A. This course is required by all Biology, Biology/Chemistry, and Secondary Education Biology majors.  Genetics is at the core of all biological studies.

B. This class is designed for sophomores who have completed Principles of Biology I and II.  This is a required course for Biology, Biology/Chemistry, and Secondary Education Biology majors, but might also be taken by pre-PA and Health Science majors.

C. No other department will be affected.

VI. 
Cost and Staff Analysis
A. This course will be taught by current faculty of the Department of Biological Sciences and require resources typical of laboratory-based science courses with multiple sections.

B. This course will be offered every spring semester.

VII.
Date Approved by University President

____________________________________


_______________________



Signature




    
       Date

