
Specialization Area:

In consultation with his or her advisor, each student should decide on an area of specialization within the broader field of Biology. Certain series of courses have already been approved for specialization, and are listed below. If these do not meet a student’s needs, he/she may work with College of Biological Sciences faculty and advisors to choose a series of at least three advanced courses (300 and above, not including 693, H783, 597, 591) in the biological sciences with a coherent theme, and present their specialization to the College of Biological Sciences Curriculum Committee for approval.

Specialization Areas for the Biology Major:

Aquatic Biology

Biophysics

Computational/Quantitative Biology

*Forensic Biology 

*Life Sciences Education 

Molecular and Cellular Ecology

Molecular and Cellular Evolution

Organismal Biology and Systematics

*Pre-Health Professions

Psychobiology 

* approved course lists attached

General Requirements for the Biology Major:

· 45 or more credit hours beyond the prerequisites to the major (some students may need additional courses at the 300-level or above after completing the Core and the Specialization Area)

· Three courses in the major must have a laboratory or data analysis component

· Minimum grade of C- in each course in the major

· 2.0 overall GPA in the major

· Courses in the major must be approved by a biology advisor

· Up to 5 credit hours of 693 or H783 may be applied towards the 45 credit hour major

Approved Specialization Areas for the Biology Major:

Note that courses may be approved in the Specialization Areas below which would not otherwise be approved for the Biology major. Students are responsible for checking course prerequisites; not all are included in the lists below. Where several courses are listed with “or,” only one of those listed may be counted toward the biology major. When two courses are linked with the word “and,” both must be taken to satisfy the specialization area requirement.  Students may substitute Honors versions of the courses listed below when they are offered.

*Life Sciences Education:

Students wishing to pursue a career as a high school science teacher are encouraged to complete a bachelor’s degree in the content area (e.g. biology) and apply to the Master’s of Education (M.Ed.) program through Ohio State’s College of Education. For further information, and for additional information about entrance requirements to the M.Ed. program, please refer to www.coe.ohio-state.edu.

Required: Introduction to Biological Chemistry: Biochemistry 511 (5 cr.)
Required: General Genetics: Mol Gen 500 (5 cr.)
Required: Evolution: EEOB 400 (5 cr.)
Required: Basic and Practical Micobiology: Micrbiol 509 (5 cr.)
Required: General Plant Biology: PCMB 300 (5 cr.)
Additional coursework – choose at least two courses from the following list or consult with the Biology major advisor for additional suggestions:
· General Entomology: Entomol 500 (5 cr.)

· Introduction to Ornithology: EEOB 322 (5 cr.)

· Diversity and Systematics of Organisms: EEOB 405.01 (4 cr.) (strongly recommended)
· Ichthyology: EEOB 621 (5 cr.)

· Mammalogy: EEOB 625 (5 cr.)

· DNA Fingerprinting Workshops in Columbus Public Schools: Mol Gen, Biochem, or Micrbiol 591 (2 cr. – may only be counted once)

*Forensic Biology:

Recommended additional prerequisite: Introduction to Physical Anthropology: Anthropology 200 (5 cr.)
Required: An introductory course or sequence in biochemistry: Biochemistry 511 or Biochemistry 613 and 614 (5-8 cr.)
Required: An introductory course or sequence in molecular genetics: Mol Gen 500 or Mol Gen 605 and 606 (5-8 cr.)
Additional coursework in molecular biology and forensic science – choose at least three courses or series from the following list:
· Biological Anthropology of the Human Skeleton: Anthropology 603.01, 603.02, 603.03 or 603.04 (5 cr.)

· Forensic Anthropology: Anthropology 640.04 (5 cr.; Anthro 603.01 prereq)

· 3rd course in Biochemistry and Molecular Biology: Biochemistry 615 (4 cr.)

· Eukaryotic Molecular Genetics Laboratory: Mol Gen 601 (5 cr.)

· Cell Biology: Mol Gen 607 (3 cr.)

· Molecular Genetics: DNA Transactions: Mol Gen 701 (3 cr.)

· A course or sequence in Microbiology: Micrbiol 509 or Micrbiol 520 and 521 (5-10 cr.)

· DNA Fingerprinting Workshops in Columbus Public Schools: Mol Gen, Biochem, or Micrbiol 591 (2 cr. – may only be counted once)

[add Entomology 500?]

*Pre-Health Professions





Recommended additional prerequisite:  Chem 253
Required: An introductory course or sequence in molecular genetics: Mol Gen 500 or Mol Gen 605 and 606 (5-8 cr.)
Additional coursework – choose at least four courses from the following list:
1. An introductory course or sequence in biochemistry: Biochemistry 511 or Biochemistry 613 and 614 (5-8 cr.)

2. Evolution: EEOB 400 (5 cr.)

3. An introductory course or sequence in general Microbiology: Micrbiol 509 or Micrbiol 520 and 521 (5-10 cr.)

4. Principles of Animal Cellular and Developmental Biology: EEOB 415 (4 cr.)

5. Vertebrate Histology: EEOB 630
(5 cr.)

6. A course in human or comparative anatomy: Anatomy 200 or EEOB 410 (4-5 cr.) [A course in human anatomy is required by the OSU Dental School.]

7. A sequence in human physiology: Physiology CB 311 and 312 or Physiology CB 601 and 602 (10 cr.)




*These three specializations were part of the original committee report that was approved by the College of Biological Sciences Curriculum committee in Sp06.

Additional Specialization Areas (to be considered):
Cellular Biology
Required: Basic and Practical Microbiology, Micrbiol 509 (5),  or General Microbiology I and II, Micrbiol 520 (5) and 521 (5)

Required: Cell Biology, Mol Gen (H)607 (3, H4),  or Animal Cellular and Developmental Biology, EEOB (H)415 (4)

Required: Eukaryotic Molecular Genetics Laboratory, Mol Gen 601 (5),  or Eukayotic Cell and Developmental Biology Laboratory, Mol Gen 602 (5)

Additional coursework – choose at least two courses from the following list: 

· Genes and Development, Mol Gen 608 (3)

· Molecular Genetics: DNA Transactions, Mol Gen 701 (3)

· Advances in Cell Biology, Mol Gen 705 (3)

· Immunobiology, Micrbiol 522 (5)

· Microbial Disease, Micrbiol 524.01 (4)

· Cellular Aspects of the Immune Response, Micrbiol 632.01 (3)

· Plant cell biology, PCMB 648 (5)

· Vertebrate Histology, EEOB 630 (5)
Molecular and Cellular Ecology

Required: Introduction to Ecology: EEOB 503.01 and 503.02 (5 cr.)
Required: Basic and Practical Microbiology: Micrbiol 509 (5 cr.)
Additional coursework – choose at least two courses from the following list:
· Microbial Ecology: Micrbiol 664 (3 cr.)

· Environmental Microbiology: Micrbiol 665 (3cr.)

· Molecular Ecology: EEOB 713 (5cr.) [Prereq: EEOB 400 (5cr.)]

· Courses from the School of Natural Resources as approved by your advisor

Molecular and Cellular Evolution

Required: An introductory course or sequence in molecular genetics: Mol Gen 500 or Mol Gen 605 and 606 (5-8 cr.)
Required: Evolution: EEOB 400 (5 cr.)

Required: The Genetic Basis of Evolution: Mol Gen 640 (5 cr.)
Additional coursework – choose at least two courses from the following list:
· Molecular Evolution: Mol Gen 711 (3 cr.)

· Microbial Genetics: Micrbiol 581 (5 cr.)

· Advanced Microbial Genetics: Micrbiol 680 (3 cr.)

Aquatic Biology






Required: Evolution: EEOB 400 (5 cr.)
Required: Diversity and Systematics of Organisms: EEOB 405.01 (4 cr.)
Required: Animal Form and Function: EEOB 410 (4cr.)
Required: Diversity and Systematics Laboratory: EEOB 405.02 (2 cr.) or Comparative Vertebrate Anatomy: EEOB 512 (2 cr.) 
Additional coursework – choose at least two courses from the following list:
· Introduction to Ecology, EEOB 503.01 (3 cr.)

· Marine Biology and Ecology: EEOB 505F (5 cr.)

· Aquatic and Wetland Flora: EEOB 611 (5 cr.)

· Ichthyology: EEOB 621F (5 cr.)

· Biology of Fishes: EEOB 626 (5 cr.)

· Plankton: EEOB 647 (5 cr.)

· Ecological Physiology of Animals: EEOB 654.01 (4 cr.)

· Limnology: EEOB 655 (5 cr.) or 652F (5 cr.)

· Aquatic Entomology: Entomol 612 (5 cr.) [Prerq: Entomol 500 (5 cr.)]

[Is this too close to a Zoology major?]

Mathematical Biology

Required prerequisite courses: Physics 131, 132, 133 in place of 111-113
Additional prerequisite courses: Mathematics 153, 254
Additional prerequisite courses: Statistics 245 or 427 and 428, or 528
Required: An introductory course or sequence in biochemistry: Biochemistry 511 or Biochemistry 613 and 614 (5-8 cr.)
Additional coursework – choose …
· Physical Biochemistry: Biochem 721.01, 721.02, and 721.03 (9 cr.)

· Biophysical Chemistry: Biochem 775 (3 cr.)

· Theoretical Ecology I: EEOB 617 (5 cr.) [Prereq: Ecology: EEOB 503.01]

· Theoretical Ecology II: EEOB 714.01 (4 cr.) [Prereq: Ecology: EEOB 617]

· Simulation Modeling in Applied Insect Ecology: Entomol 641 (5 cr.) [Prereq: Entomol 500 and EEOB 503.01]

· Quantitative Methods in Applied Biology: Entomol 655 (3 cr.) [Prereq: Stat 528] or Analysis and Interpretation of Biological Data: Molecular Genetics 650

Psychobiology
Required: A course in statistics

Introduction to Data Analysis in Psychology, Psych (H)320 (5 cr.) or
Analysis and Interpretation of Biological Data I, Mol Gen 650 (5 cr.) or
Introduction to Statistical Analysis, Stat 245 (5 cr.)

Required: Introduction to Neuroscience, Neuroscience 300 (4 cr.) or Neurobiology, EEOB 632 (3 cr.).

Required: Introduction to Psychobiology, Psychology 313 (4 cr.)

Required: Introductory Ethology, EEOB 440 (4 cr.)

Additional coursework: choose at least two additional courses from the following list

· Animal Communication, EEOB 620 (4 cr.)

· Drugs and Behavior, Psychology 305 (4 cr.)

· Advanced Behavioral Neuroscience, Psychology 501 (4 cr.)

· Comparative Psychology, Psychology 601 (5 cr.)

· Biological Clocks and Behavior, Psychology 623 (4 cr.)

· Sensory Psychobiology, Psychology 626 (3 cr.)

· Hormones and Behavior, Psychology 644 (4 cr.)

· Psychobiology of Stress, Psychology 650 (4 cr.)

Human Biology
Required: Principles of Human Physiology I & II, Physiology and Cell Biology (Physiocb) 311 (5 cr.) and 312 (5 cr.) or Physiocb 601 (5 cr.) and 602 (5 cr.)

Required: Evolution, EEOB 400 (5 cr.)
Required: Human Origins, Anthropology 300 (5 cr.) 

Additional coursework: choose at least two additional courses from the following list

· Introductory Anatomy, Anatomy 200 (6  cr.)

· Modern Human Physical Variation, Anthropology 301 (5 cr.)

· Human Ecological Adaptations, Anthropology 411 (5 cr.)

· Primate Sexuality, Anthropology 500 (5 cr.)

· Extinction, EEOB 370 (3 cr.)

· Plants and People, EEOB 502 (4 cr.)

· Introduction to Ecology, EEOB 503.01 (3 cr.)

· Fundamentals of Human Nutrition, Human Nutrition 310 (5 cr.)

· Immunobiology, Micrbiol 522 (5 cr.)

· Parasites and Immunity, Micrbiol 629 (5 cr.)

· Food Microbiology, Micrbiol 636.01 (3 cr.), 636.02 (3 cr.)

· Human Genetics, Mol Gen 733 (3 cr.)


