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Mission Statement 
The Biology Department mission is to prepare students to develop a solid foundation of the biological principles, supported by the physical sciences and mathematics. Through a combination of breadth and in-depth instruction, students develop the skills necessary to deal with the specific biological concerns of today and the flexibility to meet the needs of the profession in the future. To achieve this mission, the Biology Department maintains an ongoing culture of planning and development of excellent curriculum to support the development of skills necessary for lifelong learning, to encourage involvement in issues impacting society and the world at large, and to provide opportunities to explore and pursue fulfilling careers in a changing world.

Description of Program


Our current curriculum, supported by physical sciences and mathematics, provides students with a well-rounded exposure to the breadth of inquiry in the biological sciences. The Department has introduced several curricular innovations that induced significant changes in student learning outcomes.  In the fall semester of 1997, the Department adopted and implemented a new, concept-based, lower division curriculum that consists of a three-semester sequence of required courses that emphasize a comparative and integrative approach to the study of biology.  All three courses are taught in lecture-lab formats and emphasize major biological concepts that all students of biology should be familiar with: biological diversity in an evolutionary context, the relationship between structure and function in organisms, cellular and molecular basis of life, mechanisms of inheritance and their evolutionary implications, fundamental principles of ecology, and the principle that life obeys the laws of chemistry and physics.  They are designed to provide our majors with a strong conceptual foundation that prepares them for advanced biology courses (upper division and graduate level courses).  


After successful implementation of the revised lower-division core sequence, the Department developed a new upper division curriculum that presents modern biology in a robust way and provides students with various options to pursue it.  It represents four key core areas in biology: organismal biology, physiology, molecular and cell biology, and ecology and evolution. The set of courses in each core area give students basic concepts, research approaches, and experience across the breadth of modern biology, and allow them to become experts in a realm within biology.  Most biology courses have a strong laboratory and/or field component.

Laboratory courses are designed to provide students with the conceptual framework to understand and participate in scientific developments in diverse areas of biology, and the practical framework to gain hands-on experience in modern laboratory techniques in the biological sciences. Courses emphasize laboratory techniques in recombinant DNA technology; applications of DNA sequence analysis for molecular geneticists, biomedical

researchers, and evolutionary biologists; techniques in electron and light microscopy; gross anatomical dissection techniques; acquisition and analysis of physiological data; etc.  Students also conduct group research projects and independent research as a part of many Biology courses.  These projects involve use of newly acquired library resources and laboratory facilities made available in the Department.  Some courses require that students present their research as a part of the laboratory; others require preparation of an independent research paper.  Students also gain hands on experience in experimental design, statistical analysis, and computer-based bioinformatics methods using laptop computers in the classroom.  In recent years, several faculty members have obtained educational and research grants from the National Science Foundation, which have been used to modernize and upgrade laboratory facilities for teaching and research.  The equipment purchased through this external funding has enhanced the ability of Biology faculty to offer state-of-the-art instruction in modern biological research tools.

Field courses in Biology offer students the opportunity to learn about the high diversity of organisms that live in the rich natural environment surrounding Sonoma State University.  Field trips provide students with direct exposure to vernal pools, oak woodlands, coastal marine habitats, thermal springs and geothermal stream fields near campus.  Many field trips are taken to SSU's Fairfield Osborn Preserve, a 221-acre wildland within ten miles of campus, which has riparian habitats, open fields, and forests with a wide variety of native plant and animal species.  In several Biology courses, students also gain experience regarding local environmental problems, including the threat of invasive introduced species such as Yellow Starthistle and the pathogen causing Sudden Oak Death.  The Department maintains extensive collections of vertebrates, vascular plants, insects, algae, fungi, and bacteria.  Many of these collections have been entered into searchable databases.  Specimens are made available to students, members of the community, and scientific researchers.  The Jack R. Arnold, the Biology Department’s Boston Whaler is used during field trips and research expeditions in nearby bays and marine study sites.


Upon graduation, our students are ready to enter the job market in a variety of careers, including teaching, research and government services. In recent years, we have noticed that Biology graduates from SSU have an outstanding record of acceptance in advanced degree programs at graduate, medical, dental, veterinary and technical schools*, as well as in fifth-year hospital traineeships in clinical laboratory science.
A. Basic Information
Number of majors: 340 (statistics provided by A & R, 9-23-02)


Total FTES generated (S 02): 332.47


FTES generated by GE Biology courses (F 02): 217.97
Number of permanent faculty: 11
  

Number of temporary instructors: 4

Number of courses: 77

Number of GE courses: 10


BIOL 110 (Biological Concepts)


BIOL 115/115L (Intro to Biology/Intro Lab)


BIOL 304 (Natural History of the Hawaiian Islands)


BIOL 308 (Environmental Toxicology)


BIOL 309 (Biology of Cancer)


BIOL 311 (Sexually Transmitted Diseases)


BIOL 312 (Biological Oceanography)


BIOL 314 (Field Biology)


BIOL 318 (Biology of Aging)


BIOL 385 (Contemporary Issues in Biology)

Number of Degrees: 3- B.A., B.S., M.A.

Number of concentrations: 8


BA: Botany, Marine Biology, Microbiology, Zoology


BS: Aquatic Biology, Molecular and Cell Biology, Ecology and Evolutionary Biology, Physiology

Department Chair: Professor Eileen Thatcher
B. Learning Objectives

Consistent with the University’s mission, the Department of Biology maintains excellence in its programs of instruction that are grounded in a context of liberal arts and sciences.  Our curriculum in General Education, Service Courses and the Biology Major is structured such that students are challenged to develop skills of critical analysis, reasoning, creativity and self-expression.  Since the biological sciences encompass a wide variety of specific sub-disciplines, each with its own terminology, research approach, and professional organization, we follow a broad-based curriculum with discipline-based learning objectives.  Listed below are the three categories of student learning objectives as specified in the assessment process. 

a) Discipline Content: Upon graduation, students will have a broad working understanding of a range of biological concepts including:

1. Biological diversity in an evolutionary context

2. Cellular and molecular basis of life

3. Structure-function relationships at the organismal level

4. Fundamentals of ecology

5. Basic principles of physical sciences that support and underlie the biological sciences

b) Skills: Graduating seniors will have acquired a range of skills that allow them to further their career goals.  These skills will include:

1. Ability to pose important scientific questions, and answer them using appropriate scientific approaches

2. Ability to identify and interpret biological processes in a variety of field settings

3. Ability to gather relevant scientific data using a range of laboratory techniques and instruments

4. Ability to analyze biological data about biological processes using a variety of quantitative techniques

5. Ability to effectively communicate concepts and ideas in verbal and written forms
c) Values: We promote the following values of undergraduate education in biological sciences. 

1. Strong appreciation for scholarship in all its forms.

2. Ability to critically assess socially relevant biological issues, and integrate them into their daily lives.

3. An ongoing curiosity about biological phenomena at all levels.

4. Strong foundation for life-long learning. 

5. Capability to pursue fulfilling careers in biology in a changing and competitive world. 

Our commitment to majors includes preparing them to be capable of pursuing fulfilling careers in biology in a changing and competitive world. With this in mind, we developed a more comprehensive research-based instructional program in scientific inquiry encompassing observation and interpretation of experimental results.  In addition, our curriculum is designed to meet the access of California’s growing and diverse student population and the occupational needs of the state’s technology-based economy.  During the past seven years, the Department has been working its way through major transitions, driven by an enormous turnover of faculty driven by retirements. The Department now consists of members who are engaged in meritorious research and who are extremely competent to train students in recent scientific and technological advances.

C. Aligning Courses with Learning Objectives
The following table includes all courses, listed by number and title, currently offered in the Department of Biology. The list is followed by the Learning Objectives Curriculum Matrix, an itemized table defining how each course satisfies the stated student learning objectives (see above).

	DEPT
	NUM
	GE
	TITLE

	BIOL
	115
	B2
	Introduction to Biology

	BIOL
	115L
	B3
	Introductory Laboratory

	BIOL
	121
	B2
	Diversity, Structure and Function

	BIOL
	121
	B3
	Diversity, Structure and Function

	BIOL
	122
	B2
	Genetics, Evolution and Ecology

	BIOL
	122
	B3
	Genetics, Evolution and Ecology

	BIOL
	123
	B2
	Molecular and Cell Biology

	BIOL
	123
	B3
	Molecular and Cell Biology

	BIOL
	218
	
	General Microbiology

	BIOL
	220
	B3
	Human Anatomy

	BIOL
	224
	B3
	Human Physiology

	BIOL
	300
	
	Ecology

	BIOL
	301
	
	Evolution

	BIOL
	302
	
	Marine Ecology

	BIOL
	304
	B3
	Natural Hist of the Hawaiian Islands

	BIOL
	308
	B3
	Environmental Toxicology

	BIOL
	309
	B3
	Biology of Cancer

	BIOL
	311
	B3
	Sexually Transmitted Diseases

	BIOL
	312
	B3
	Biological Oceanography

	BIOL
	313
	
	Fire Ecology

	BIOL
	314
	B3
	Field Biology

	BIOL
	318
	E
	Biology of Aging

	BIOL
	320
	
	Molecular Genetics

	BIOL
	321
	
	Molecular Microbiology

	BIOL
	324
	
	Animal Physiology

	BIOL
	325
	
	Cell Biology

	BIOL
	326
	
	Environmental Physiology

	BIOL
	330
	
	Plant Taxonomy

	BIOL
	332
	B3
	Plants and Civilization

	BIOL
	334
	
	Plant Physiology

	BIOL
	336
	
	Plant Biology

	BIOL
	338
	
	Aquatic Botany

	BIOL
	339
	
	Mycology

	BIOL
	340
	
	General Bacteriology

	BIOL
	345
	
	Biometry

	BIOL
	350
	
	Invertebrate Biology

	BIOL
	355
	
	Entomology

	BIOL
	360
	
	Vertebrate Biology

	BIOL
	370
	
	Vertebrate Evolutionary Morphology

	BIOL
	372
	
	Developmental Biology

	BIOL
	375
	
	Behavioral Ecology

	BIOL
	380
	
	Human Nutrition

	BIOL
	383
	
	Virology

	BIOL
	385
	B3
	Contemp Issues in Biology

	BIOL
	390
	
	Biology Colloquium

	BIOL
	395
	
	Community Involvement Program

	BIOL
	424
	
	Biological Action of Drugs&Poisons

	BIOL
	460
	
	Ichthyology

	BIOL
	463
	
	Herpetology

	BIOL
	465
	
	Ornithology

	BIOL
	468
	
	Mammalogy

	BIOL
	480
	
	Immunology

	BIOL
	480L
	
	Immunology Laboratory

	BIOL
	481
	
	Medical Microbiology

	BIOL
	482
	
	Parasitology

	BIOL
	484
	
	Hematology

	BIOL
	491
	
	Library&Information Research:Nat Sci

	BIOL
	495
	
	Special Studies

	BIOL
	496
	
	Senior Research

	BIOL
	497
	
	Selected Topics

	BIOL
	498
	
	Biology Practicum

	BIOL
	499
	
	Internship in Biology

	BIOL
	500S
	
	Graduate Seminar

	BIOL
	502
	
	Community Ecology

	BIOL
	503
	
	Evolutionary Ecology

	BIOL
	510
	
	Selected Topics in Biology

	BIOL
	511
	
	Conservation Genetics

	BIOL
	512
	
	Conservation Ecology

	BIOL
	513
	
	Speciation

	BIOL
	514
	
	Systematics

	BIOL
	515
	
	Macroevolution

	BIOL
	517
	
	Paradigms in Parasitology

	BIOL
	518
	
	Biotechnology

	BIOL
	544
	
	Advanced Cell Biology

	BIOL
	578
	
	Project Continuation

	BIOL
	585
	
	Recombinant DNA Lab

	BIOL
	595
	
	Special Studies in Biology

	BIOL
	598
	
	Graduate Practicum

	BIOL
	599
	
	M.A. Thesis


LEARNING OBJECTIVES: CURRICULUM MATRIX

	Learning Objectives


	 
	Biological diversity
	Cellular/molecular basis of life
	Structure/ function
	Ecology
	Physical sciences
	Scientific questions
	Field biology
	Gather data
	Analyze data
	Communicate concepts
	Appreciation of scholarship
	Assess relevant issues
	Curiosity
	Life-long learning
	Pursue careers

	
	 
	A1
	A2
	A3
	A4
	A5
	B1
	B2
	B3
	B4
	B5
	C1
	C2
	C3
	C4
	C5

	Courses
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	115
	
	X
	X
	X
	X
	X
	
	
	
	
	X
	
	X
	X
	
	X

	121
	
	X
	X
	X
	
	
	X
	X
	X
	X
	
	X
	
	X
	X
	X

	122
	
	X
	X
	
	X
	
	
	X
	X
	X
	
	
	
	X
	
	X

	123
	
	
	X
	X
	
	X
	X
	
	X
	X
	X
	X
	X
	X
	X
	X

	218
	
	X
	X
	X
	
	X
	X
	
	X
	X
	X
	X
	X
	X
	X
	X

	220
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	X

	224
	
	
	X
	X
	
	X
	
	
	
	X
	
	
	X
	
	
	X

	300
	
	X
	
	
	X
	
	X
	X
	
	X
	
	
	
	X
	
	X

	301
	
	X
	
	
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	304
	
	X
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	X

	308
	
	
	
	
	
	
	
	
	
	
	
	
	X
	X
	
	X

	309
	
	
	X
	
	
	
	
	
	
	
	
	
	
	X
	
	X

	311
	
	
	X
	X
	
	
	
	
	
	
	X
	
	X
	X
	
	X

	312
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	X

	313
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	X

	314
	
	X
	
	
	
	X
	
	X
	
	
	
	
	X
	X
	
	X

	318
	
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	
	X

	320
	
	
	X
	
	
	
	
	X
	
	
	
	
	X
	
	
	X

	321
	
	
	X
	X
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X

	324
	
	X
	X
	X
	
	X
	X
	X
	X
	X
	
	
	X
	X
	
	X

	325
	
	
	X
	X
	
	X
	X
	X
	X
	
	X
	X
	
	X
	X
	X

	326
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	X
	X
	
	X

	330
	
	X
	
	X
	X
	
	
	X
	
	
	
	X
	
	
	X
	X

	332
	
	X
	
	
	
	
	
	
	
	
	
	
	X
	X
	
	X

	334
	
	
	
	X
	
	
	
	
	X
	
	
	X
	
	
	
	X

	336
	
	X
	X
	X
	
	
	
	X
	
	
	X
	X
	
	X
	X
	X

	338
	
	X
	
	
	X
	X
	
	X
	
	
	
	
	
	
	
	X

	339
	
	X
	
	X
	
	
	
	X
	
	
	
	
	
	
	X
	X

	340
	
	X
	X
	X
	X
	X
	X
	
	X
	X
	X
	X
	X
	X
	X
	X

	345
	
	
	
	
	
	
	X
	
	
	X
	X
	
	X
	
	X
	X

	350
	
	X
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	X


	Learning Objectives


	 
	Biological diversity
	Cellular/molecular basis of life
	Structure/ function
	Ecology
	Physical sciences
	Scientific questions
	Field biology
	Gather data
	Analyze data
	Communicate concepts
	Appreciation of scholarship
	Assess relevant issues
	Curiosity
	Life-long learning
	Pursue careers

	
	 
	A1
	A2
	A3
	A4
	A5
	B1
	B2
	B3
	B4
	B5
	C1
	C2
	C3
	C4
	C5

	Courses
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	360
	
	X
	
	X
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	370
	
	X
	
	X
	
	
	X
	
	
	
	X
	X
	
	
	
	X

	372
	
	
	X
	X
	
	X
	X
	X
	X
	
	X
	X
	
	X
	
	X

	375
	
	
	
	X
	X
	
	
	
	
	X
	
	
	X
	
	
	X

	380
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X

	383
	
	X
	X
	X
	
	X
	X
	
	
	X
	X
	X
	X
	X
	X
	X

	385
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	X

	390
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	X

	395
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	X

	463
	
	X
	
	X
	
	
	
	
	
	
	
	
	
	X
	
	X

	465
	
	X
	
	X
	
	
	
	X
	
	
	
	
	X
	
	
	X

	468
	
	X
	
	X
	
	
	X
	X
	X
	
	X
	X
	X
	X
	X
	X

	480
	
	X
	X
	X
	
	X
	X
	
	
	X
	X
	X
	X
	X
	X
	X

	481
	
	X
	X
	X
	
	X
	X
	
	X
	X
	X
	X
	X
	
	X
	X

	482
	
	X
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	484
	
	
	X
	
	
	
	
	
	X
	
	X
	
	X
	
	
	X

	496
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	X

	501
	
	X
	
	
	
	
	
	X
	
	X
	
	
	
	
	X
	X

	502
	
	X
	
	
	X
	
	X
	X
	
	
	X
	X
	
	X
	
	X

	503
	
	X
	
	
	X
	
	X
	X
	X
	X
	X
	X
	
	X
	
	X

	511
	
	X
	
	
	
	
	
	
	X
	
	
	
	
	
	X
	X

	512
	
	X
	
	
	X
	
	
	X
	
	
	
	
	X
	
	
	X

	513
	
	X
	
	X
	X
	
	X
	
	
	
	
	
	
	
	
	X

	514
	
	X
	
	
	
	
	
	
	
	X
	
	
	
	
	X
	X

	515
	
	X
	
	
	X
	
	
	
	
	
	X
	
	
	
	X
	X

	517
	
	
	
	X
	
	
	
	
	
	
	X
	
	X
	
	
	X

	518
	
	X
	X
	
	
	X
	X
	
	X
	X
	X
	X
	X
	X
	X
	X

	526
	
	
	
	X
	
	
	
	X
	X
	
	
	
	
	X
	
	X

	544
	
	
	X
	X
	
	X
	X
	
	X
	X
	X
	X
	X
	
	X
	X

	585
	
	
	X
	
	
	X
	
	
	X
	
	
	
	
	
	
	X


Examples of representative course activities and coverage in support of the learning objectives:

Biol 115: An Introduction to Biology

A1: Scenarios are used to demonstrate the processes of selection.  Different methods of measuring diversity, including examination of fossils and comparisons of molecular sequences, are discussed and compared.

A2: The advantages and costs of different types of cellular reproduction are examined.  Concept maps of the molecular processes of DNA replication and protein synthesis are constructed and discussed.

A3: Concept/functional maps of physiological systems are constructed to include involved structures, processes, and contribution to homeostasis.  "Super maps" are constructed to connect different systems involved in cooperative functions, such as defense or metabolism.

A4: Interactive video CD-ROMs are used to introduce the concepts of the commons and issues of resource management.  Pairs of students make observations of an ecosystem and then describe component parts and organisms, functions of the organisms, and types of interactions found.

A5: The nature of chemical bonds involved in macromolecules is examined.  The cycling of key elements is explored.

B5: Students write three essays on topics related to major unit themes in addition to two pages of essay questions per midterm.  Discussion in small groups and short informal writing assignments are integrated throughout the semester.

C2: Students write a letter to a Congressional Representative arguing for or against a statement in biology textbooks regarding evolution.  Current issues, such as genetic testing in the workplace and cloning, are examined and discussed.

C3: Students "design the course" at the beginning of the class based on their interests.  Students select topics of interest for their essays.

C5: Although GE, this course supports careers relating to biology at times or careers that may have biology as a point of focus.  Examples include communication, psychology, education, geography, and anthropology.

Biol 121: Diversity, Structure and Function

A1: The course is structured to view the entire diversity of life in an evolutionary context.  The first week of the class and the first laboratory examine the physical evidence for evolution and how to use this evidence to reconstruct the history of life.

A2: An introductory topic in the course is the basis by which we recognize life, including the concept that all life is cellular.  Additional topics provide an introduction to the prokaryotic and eukaryotic cell as a basis of understanding the diversity of life at a cellular level.

A3: In each major group studied in the class, the defining structures for that group are discussed and how those structures function in the life of those organisms.

B1: In examining the reconstruction of evolutionary histories of organisms we cover how scientific hypotheses are generated and tested.  We then apply this information to the generation and testing of hypothesis on the evolutionary history of major groups of organisms. 

B2: When a new major group of organisms is introduced, similar structures in the new group that were covered in a previously examined group are examined to see how their function would be the same or has changed due to evolutionary change.

B3: During the laboratory we perform a number of basic experiments to understand how organisms use structure to function in their environment.  The experiments are set up for the students but it is left to the students to gather the data, following a discussion of the experimental procedure and expected outcome.

B4: The major quantitative technique introduced in this course is phylogenetic reconstruction (cladistics).  The students are required to learn how to gather data for a cladistic analysis, understand the algorithm for conducting a cladistic analysis, and running the analysis both by hand and by computer.

C1: This course provides students with a rigorous introduction to appreciation of evaluating data in written form (interpreting the textbook), gathering information, both visual and quantitative, in a laboratory setting, and expressing their understanding in evaluations (tests and quizzes).

C3: One of the messages we attempt to convey is both the diversity and underlying uniformity of life, using information from molecules, cells, tissue, organs and organ systems.  This course is a fundamental basis for upper division courses to build upon.

C4: This course is presented as basis for organizing all of life’s diversity into a coherent structure, a phylogenetic system.  This allows students to incorporate new information on groups already studied, or to place new groups into the overall set of relationships for life’s diversity.  It also provides a mechanism to predict how novel, undescribed structures will function in related groups.  Since students learn that many structures in related groups share similar functions, new structures discovered in one group should be expected to function similarly in related groups.

C5: As a foundation course in biology, this allows students to pursue a major in biology.  From there, students can specialize in any area for future careers.

Biol 218: General Microbiology
A1: Evidence of the endosymbiotic theory is examined.  Students construct concept maps showing evolutionary trees representing microbes in all three domains- Bacteria, Archaea, and Eukarya. 

A2: The advantages and costs of different types of cellular reproduction are examined.  Types of molecules and macromolecules are associated with specific cell structures.

A3: Individual cell structures are related to specific functions.  Specific structures, such as flagella, of different organisms are compared in terms of differences of structure and associated function.

A5: The nature of different chemical bonds is examined in the context of intra- and intermolecular interactions within a cell and its immediate environment.  The underlying principles of thermodynamics and kinetics are examined in the context of enzyme function and metabolic pathways.

B1: Students make basic observations of an unknown organism, outline questions that need to be answered to identify it, and then set up appropriate experimental tests to answer those questions. 

B3: Related to the activity in B1, students use a variety of techniques including microscopy and biochemical methods to identify their unknown.  

B4: Students measure the effectiveness of common household products to eliminate or inhibit microbial growth through the use of serial dilutions, plate counts, and measuring zones of inhibition.

B5: Groups of students prepare presentations on topics of interest for the class.  Exams are primarily essay.  Each student writes a formal essay.

C1: Students develop a variety of laboratory skills and apply them to answer scientific questions.  Students synthesize diverse information and core concepts through concept mapping as a means to gain an appreciation of the diverse field of microbiology.

C2: The use and overuse of antibiotics and disinfectants are examined and discussed in terms of impact on infection control and microbial resistance.

C3: Students examine the diversity of microbes from the molecular level to how they function in the environment to ways that we utilize them.  For the final class meeting, students prepare a "microbial potluck", where all contributions of food and drink have some relation to some microbe or microbes, such as bread [yeast], yogurt [bacteria], and sushi rolls [algae].

C4: In preparing class presentations and their individual essays, students explore beyond the bounds of their text to gather relevant information, including using library resources and the Web. 

C5: Career objectives of students enrolling in this course include nursing, physical therapy, environmental education, conservation, and enology.

Biol 224: Human Physiology

A2: Cellular and molecular mechanics of physiological systems are explored.

A3: The relationship of structure and function in physiological systems is examined.

A5: Chemistry and thermodynamics are examined in relation to physiological features. 

B3: Students use a wide variety of instrumentation to collect physiological data.

B4: Students analyze quantitative data from physiological measurements to calculate nerve conduction velocity, metabolic rate, pulmonary function, and cardiovascular variables. 

C2: Topics relevant to students like exercise and training physiology, nutritional supplements, and modern medical issue are examined. 

C5: Career objectives of students enrolling in this course include a wide variety of health-based professions including nursing, medicine, sports medicine, kinesiology, physical therapy, health sciences and health education.

Biol 311: Sexually Transmitted Diseases

A2: The different categories of pathogens involved in STDs are examined, including viruses, bacteria, fungi, protozoans, and arthropods.  Students make comparisons of reproductive strategies, environmental survival strategies, and pathogenic mechanisms among these groups.

A3: Students examine the structural characteristics of each of the STD pathogens and relate them to key functions and behaviors of the organism or virus.  These in turn are examined in terms of means of host infection and pathogenic effects within the host.

B5: Student groups participate in discussion activities focused on a wide variety of topics during the course.  Groups either report back to the class as a whole or write brief summaries of their conclusions.  Students also write short essays.

C2: Students examine how they personally respond to advertising, especially of alcohol, and how they communicate with others.  They examine issues relating to public health & epidemiological monitoring, government policies & regulations, sex education in schools, and social & cultural responses to STDs.  

C3: Sex and STDs are inherently interesting topics.  There is significant interest in a variety of subtopics, including human development, reproduction, defense mechanisms to infection, and the various strategies used by the infecting organisms.

C5: Although GE, this course supports careers relating to biology at times or careers that may have biology as a point of focus.  Examples include communication, psychology, education, public health, and the health sciences.

Biol 324: Animal Physiology

A1: Comparison of physiological diversity is examined as a technique for understanding mechanisms.

A2: Cellular and molecular mechanisms of physiological systems are explored.

A3: The relationship of structure and function in physiological systems is examined.

A5: Thermodynamics, chemistry and fluid dynamics are examined in relation to physiological adaptations.

B1:  Lab sequence includes use of research techniques to address important questions in subject area. Synthesis of data from multiple labs is used to address complex questions.

B2: Lab sequence includes trips to field sites for observation and measurement.

B3: A variety of research techniques are used to collect physiological data including computer-based data acquisition, ECG, EMG, tracers, dilution measurements, and colorimetric analysis of blood chemistries.

B4: Quantitative analyses of the results of experiments are performed.  Students perform computer analysis of physiological time-series data.

C2: Relevant topics like impacts of toxics on physiological systems and other modern medical issues are examined.

C3:  Course links molecular and organismal levels covered in other classes.

C5: Career objectives of students enrolling in this course include medicine, health sciences, teaching and research in physiology and toxicology.

Biol 326:  Environmental Physiology

A1: Evolution of physiological diversity is the central theme of this class.

A2: Cellular and molecular mechanisms of physiological systems are explored.

A3:  Anatomical and structural variation in animals and its relationship to environmental function is examined.

A4: Physiological diversity is placed into an ecological context. Mechanistic physiology is linked to reproductive, foraging and life history strategies.   

A5: Thermodynamics, chemistry and fluid dynamics are examined in relation to physiological adaptations.

B1:  Lab sequence includes use of research techniques to address important questions in subject area. Synthesis of data from multiple labs is used to address complex questions.

B2: Lab sequence includes trips to field sites for observation and measurement.

B3: A variety of research techniques are used to collect physiological data including radiolabeled tracers, dilution measurements, RIA hormone analysis, and respirometry.

B4: Quantitative analysis of results from tracer and dilution experiments is performed. Complex data sets are synthesized based on mathematical models and used to construct energy and water budgets of animals.

C2: Physiological adaptation is considered in the context of global climate change and habitat destruction.

C3: This course uses natural student interest in animals to create links between levels of organization encountered in previous classes.

C5: Career objectives of students enrolling in this course include medicine, teaching, and research in physiology, zoology, ecology and evolution.

Biol 330: Plant Taxonomy
A1: This class covers the diversity of ferns, gymnosperms, and flowering plants that occur naturally in the state of California.  One lecture is based on the most recent information on the evolutionary relationships of the major groups of flowering plants.  This is then used to explain how vegetative and flora structures have been modified in various families of flowering plants.  Another lecture is based on the evolutionary diversification of the flora of California.

A3: In examining changes made to the flower, we discuss how various modification affect the function of the flower for reproduction.

A4: Material is covered that discusses the how a number of plant structures are used to allow the plants to live in their respective environments.  We also examine how the changing environment in California over geological time has affected the composition of the plant communities.

B2: A major emphasis in the class is to use the differences in plant structure to identify plant families, genera, and species.  This is practiced both in the lab and in the field.

C1: One goal of the course is to provide an appreciation of how relationships among plant families can be determined using a wide variety of techniques and sources of data.  Particular attention is paid to understanding that at different times during the history of plant taxonomy, different sources of data were used to the fullest and that this represents “good” science for that time.  As newer sources of data are used, it must be evaluated against previous information, rather than used to supersede the conclusions drawn by past researchers.

C4: After students have learned how to effectively use identification keys for plants, they now have the skill to use identification keys for any type of organism.  Therefore the students have gained a valuable foundation for life-long learning.

C5: Many positions in biology that require fieldwork also require the ability to effectively use identification keys.  This course provides that critical skill.
Biol 336: Plant Biology

A1: One third of this course covers the origin and evolution of plants.  It begins with prokaryotic, plant-like cells and ends with the flowering plants.  During the reconstruction of this history, the evolutionary forces that play a role in understanding the origin of novel structures and functions are discussed.

A2: One third of this course covers plant cell structure and function in detail.  This provides a foundation in other parts of the course in the evolution of plants from single-celled organisms, and plant development from a single fertilized egg.

A3: The final third of the course covers plant structure and function.  Tissues, organs, and organ systems are explored both in their development and in their function in a mature plant.

B2: With an understanding of a how a plant functions at the cellular and whole-plant level, students are required to synthesize this information and be able to explain how plants function under a variety of conditions.  We explore plants growing under laboratory settings under stress, and in natural settings from temperate to extreme environments.

B5: Aside from being evaluated on essay exams in their ability to synthesize and explain plant biology, the students are assigned two paper reviews.  These take the form of picking a recent primary literature study on plant biology, and doing a detailed review of the questions addressed, methods used to address the questions, interpretation of the results, and evaluation of the discussion.  The students are also required to critique any weakness as well as understand what questions remain after the study is completed.  These exercises allow the students to take the information from class and apply it to communicating about recent scientific concepts and ideas.

C1: During the course, students are exposed to data, ideas, and concepts that come from the primary literature, from textbooks, and from appropriate speakers in the Biology Colloquium series.  They are also required to synthesize information from all these sources and be able to convey their ideas in exams, reviews, and laboratory exercises.

C3: Since students are required to incorporate a wide variety of information about plants, it naturally leads to their making connections about plants in their everyday lives.

C4: The course is an upper division, intense study of plant biology.  This provides a basis for students desiring to continue with a degree focusing on botany, agriculture, horticulture, or biotechnology.

C5: Completion of this course allows students to pursue careers in academics, industry, or government.  Two of the largest industries that utilize plant biology are agriculture and biotechnology.  Others that are of importance in society are plant secondary chemistry (pharmacology and related fields), conservation biology and teaching.

Biol 340: General Bacteriology

A1: Students examine comparative genetic and sub-cellular evidence supporting the division of biodiversity into three domains.  Evidence of the endosymbiotic theory is examined.

A2: Types of molecules and macromolecules are associated with specific cell structures.  Basic metabolism and specific metabolic solutions to problems unique to certain groups of bacteria are examined in detail.

A3: Individual cell structures are related to specific functions. Specific structures, such as flagella, of different organisms are compared in terms of differences of structure and associated function.

A4: Students examine microbial ecology from a variety of levels- for example, bacteria's role in nutrient cycling and their contributions to ecosystems and food webs.  Microhabitats, with their abiotic and biotic differences and community interactions, are examined in a variety of environments, especially aquatic, soil, and microbial mats.

A5: Characteristics of the physical environment, especially pH, ionic strength, light, and temperature, are examined in terms of how they impact a cell's ability to maintain homeostasis and how they are able to adapt to changed conditions.  While comparing different bacterial groups, different redox reactions and various electron transport systems are examined and compared.  The underlying principles of thermodynamics and kinetics are examined in the context of enzyme function and metabolic pathways.

B1: Students pose their own project questions and build hypotheses.  They apply the skills developed in the course to set up appropriate experiments, to gather data and to analyze the results.

B3: Related to the activity in B1, students use a variety of techniques including microscopy, biochemical methods, and quantitative analysis.

B4: Students learn to conduct growth curves and plate counts.  They also learn to test varying concentrations of substances for their ability to inhibit and/or kill bacteria.

B5: Students give a formal presentation to the class based on the results of their project.  They also submit a report in the form of a short scientific paper.  Exams are essay.

C1: Students develop a variety of laboratory skills and apply them to answer scientific questions.  Students synthesize diverse information and core concepts through problem solving as a means to gain an appreciation of the breadth of bacteriology.

C2: Students do literature searches to develop background on such issues as the effects of overuse of antibiotics, the effects of fertilizer on soil microbes and nitrogen fixation, and industrial microbial fermentation.  Short presentations and discussions regarding environmental impact, risks and benefits follow.

C3: Students examine the diversity of microbes from the molecular level to how they function in the environment to ways that we utilize them.  Early in the semester, students are encouraged to question information and to dig for answers.  Students very quickly get into the habit of raising questions beyond the basic material and sharing what they discover.

C4: For discussion, literature reports, and student projects, the students develop skills in finding information beyond the text, especially in the original literature and on the web. 

C5: Career objectives of students enrolling in this course include applied microbiology, microbial testing, biotechnology, health sciences, teaching, and research in a variety of related fields. 

Biol 345: Biometry
B1: Students examine research design, hypothesis testing and data exploration in the context of the scientific method. 

B4: Students learn to use a wide variety of analysis techniques including univariate and multivariate approaches to data analysis. The laboratory sequence is based on analysis of real biological data from a variety of disciplines.

B5: Students give an in-class power-point presentation of their analysis of a biological data set.  Students prepare a write-up of their analysis in scientific journal format.

C1:  Increased conceptualization of research design and statistical approaches increases comprehension and critical reading of journal articles leading to increased scientific literacy.

C2: Students explore the use of epidemiological statistics and gain a deeper understanding of how medical research is evaluated and communicated to the public.

C4:  Increased scientific literacy allows better access to current important information in science.

C5: Fundamentals of research design and statistical approaches are important tools for students planning on graduate studies in science and for interpreting scientific information in a wide variety of careers.

Biol 370: Vertebrate Evolutionary Morphology

A1: Examines diversity of extinct and living vertebrates

A3: Focuses on the relationship between structure and function in vertebrates

B1: Students use concept of homology to identify common evolutionary origin of vertebrate structural diversity

B5: Course requires student in-depth presentation of selected topics

C1: Student project/presentation requires appropriate scientific literature search in support of presentation

Biol 383: Virology

A1: The diversity of host cells for viruses is examined, which includes all domains and kingdoms.  The evolution of viruses is examined using well-documented examples of mutation and recombination events followed by selection and amplification in host populations. 

A2: Students examine the differences between viruses and cells, comparing components and functions.  The students develop a definition of life and viral activities are compared against it.

A3: As students examine the details of different infection cycles by different viruses, they gain familiarity and depth of detail on the structures and functions of cells, tissues and organs involved.  For the Model Show near the beginning of the course, students design, construct, and present models of different types of viruses.

A5: The process of virion self-assembly is dependent on the formation of non-covalent intermolecular bonds.  These are explored from the level of protein folding through to the completed virus particle.  The behavior and stability of virus particles in different physical environments, such as in different pH's, on wet & dry surfaces, and in non-polar solvents or detergents is also examined.

B1: Following a brief introduction to bioinformatics tools, students develop a short project based on a self-generated question involving some aspect of a virus or viruses.  Using literature resources and bioinformatics tools, students develop answers and solutions to their questions.

B4: Depending on their project, students analyze their collected data in a variety of ways quantitatively.  They may build phylogenetic trees, look for identified repeat patterns, or determine degrees of relatedness.  Additionally, students are given data sets to explore specific questions involving such topics as receptor-ligand interactions and epidemiology.

B5: Small discussion groups work to solve problems or to construct summaries of key principles.  An example is developing a protocol to identify an unknown virus based on a given scenario. These are shared with the rest of the class.  The major written exercise is the Paper Chase, a 12-page paper with citations, where students answer selected questions by searching and analyzing current literature.  Exams are essay.

C1: Students develop a variety of analytical skills and apply them to answer scientific questions involving molecular virology.  Students synthesize diverse information and core concepts through problem solving as a means to gain an appreciation of the breadth of virology.

C2: Students discuss the impact of generalized use of microbicides and virucides in terms of public health, epidemiology, and selection for resistant strains.  Also examined are the encroachment of habitats by humans and the resulting increase of emerging viral diseases seen in humans, animals, and plants of economic worth.

C3: For the first two-thirds of the course, students examine molecular processes and viral infection cycles from the view of individual viruses infecting cells and organisms.  During the last part of the course, the view shifts to a comparative view of cells and organisms affected by different viruses, including differences in cytopathology, cellular responses and defenses, and transformation events involved in tumor development.

C4: At the beginning of the course, students are introduced to the wealth of available information on the web related to viruses.  Through these resources and the literature, students explore their personal interests and share them with the class, both informally and formally in the form of journal presentations.  

C5: Career objectives of students enrolling in this course include applied microbiology, biotechnology, health sciences, teaching, and research in molecular cell biology and related fields.

Biol 480: Immunology

A1: Molecular evolution is a major focus during the examination of the immunoglobulin superfamily.  Students compare the different molecular structures in the family, locating the common motifs and immunoglobulin folds, and note the range of function that these molecules have.  Key concepts of immune function, such as recognition of self/non-self, are traced from sponges to human.

A2: The majority of the course is focused at the cellular and molecular level of immune function.

A3: The nature of tissue and organ structure is examined in terms of immune function, including epithelium, bone marrow, thymus, liver, spleen and lymph nodes.

A5: The process of recognition of non-self and self is dependent on the formation of non-covalent intermolecular bonds within specific conformations.  These are explored from the level of protein folding through to the intermolecular interactions of antigens and other ligands with their respective receptors.  Phenomena of immune responses, including cell movement, tissue swelling and enlargement of lymph nodes are examined in the context of fluid mechanics and structure dynamics within vessels, tissues, and organs.

B1: Following a brief introduction to bioinformatics tools, students develop a short project based on a self-generated question on some aspect of genes or proteins involved in immune response.  Using literature resources and bioinformatics tools, students develop answers and solutions to their questions.

B4: Depending on their project, students analyze their collected data in a variety of ways quantitatively.  They may build phylogenetic trees, look for identified repeat patterns, or determine degrees of relatedness.  Additionally, students are given data sets to explore specific questions involving such topics as receptor-ligand interactions and functions of different cell types.

B5: Small discussion groups work to solve problems or to construct summaries of key principles.  An example is developing a scenario of events in response to a given antigenic exposure.  These are shared with the rest of the class.  The major written exercise is the Paper Chase, a 12-page paper with citations, where students answer selected questions by searching and analyzing current literature.  Exams are essay.

C1: Students develop a variety of analytical skills and apply them to answer scientific questions involving molecular and cellular immunology.  Students synthesize diverse information and core concepts through problem solving as a means to gain an appreciation of the breadth of immunology. 

C2: The development and use of vaccines is examined, both on the technical level and at the public health level.  The benefits and risks of vaccine use, including epidemiological impact and possible emerging diseases are explored.

C3: Students integrate immune response from the molecular level, through the cellular, to the organism as a whole.  They explore the interaction of the immune system to other biological systems and how homeostasis is affected by different immune responses.  As they do this, many questions are raised that lead to lively discussions and debates.

C4: At the beginning of the course, students are introduced to the wealth of available information on the web related to immunology.  Through these resources and the literature, students explore their personal interests and share them with the class, both informally and formally in the form of journal presentations.  

C5: Career objectives of students enrolling in this course include applied microbiology, biotechnology, health sciences, teaching, and research in immunology, molecular cell biology and related fields.

Biol 481: Medical Microbiology

A1: Many pathogens have very narrow host ranges based on specific host cell surface proteins, while others have a broader range of potential hosts.  Students examine host specificity by pathogens and by toxins produced by some of the pathogens.  The biodiversity of pathogens is central to the course.

A2: Attachment by fungal and bacterial pathogens is examined in detail.  Students compare fungal cells and bacteria in terms of structure, function, and their capacity to be free living, opportunistic, or parasitic.  

A3: A systems based approach is used to examine pathogenic processes.  Specific host cell, tissue, and organ functions are examined as each physiological system is introduced.

A5: The molecular structural characteristics are key to a pathogen's ability to invade and avoid host responses.  For example, students examine carbohydrate capsular slime that blocks phagocytosis.  The movement of solutes and electrolytes affects fluid distribution through osmosis.  Students explore how some pathogens are capable of affecting electrolyte and fluid distribution.

B1: Students receive or collect mock clinical samples for each system studied. They make basic observations of unknown organisms, outline questions that need to be answered to identify them, and then set up appropriate experimental tests to answer those questions.

B3: Students use their basic microbiological skills to gather the required data for identification of organisms.  They acquire additional techniques specific to particular groups of organisms to provide more information useful to identification.

B4: Determination of antibody titer to a particular pathogen is demonstrated both through micro-tube and ELISA methods using serial dilution.  Inhibition of microbial growth is determined both by using tube dilution and plate diffusion methods.

B5: Students work in groups to learn new techniques and to conduct a variety of experiments.  They are encouraged to work together in problem solving which further develops communication skills in a laboratory context.  Standardized written lab reports are submitted.  All exams are essay.

C1: An application of a broad range of skills is required for success in this course, including lab techniques, critical thinking and logic, acquisition and synthesis of information using multiple resources, and teamwork.

C2: Several issues facing health care delivery and public health are examined.  Antibiotic use and the consequent development of resistant pathogens are examined and the development of alternative approaches is explored.  Students discuss basic epidemiological concepts and the need for public health education in several areas.

C4: There is no assigned reading for this course.  Instead a list of reference texts is provided.  Students select from the list the resources that they expect they will require in the future depending on their career objectives.  They use these resources to supplement lecture material and to support their activities in the lab.

C5: Career objectives of students enrolling in this course include biotechnology, health sciences, public health microbiology, clinical laboratory science, and research in immunology, microbiology, pathology and related fields.

Biol 484: Hematology

A2: Blood is examined from three main points of view: 1) blood as a living tissue with a complex set of functions related to the cellular and molecular components, 2) blood as an indicator of what is going on in circulation and elsewhere in the body, and 3) blood as a product to be harvested for use in whole or part to treat a variety of health problems.

B3: Students develop skills in qualitative and quantitative examination of blood, including slide preparation and microscopic techniques.  They learn to recognize normal and abnormal cells and how they relate to different types of diseases, including genetic abnormalities, nutritional deficiencies, infections, and cancer.

B5: Students make short class presentations on specific topics.  Lab reports are submitted for review. 

C2: Students learn about the polymorphic differences in cell surface molecules that are important in blood typing and how they affect the availability of blood products for different groups and individuals.  Other issues affecting the safety of blood available for transfusions are also explored.

C5: Career objectives of students enrolling in this course include health sciences, public health, clinical laboratory science, and research in immunology, cell biology, pathology and related fields. 

Biol 513: Speciation

A1: The main topic of this course is the origin of biological diversity via the evolutionary process of speciation.

A3: We examine how structures related to reproduction play a role in determining the mechanism of speciation for particular groups.

A4: We examine how ecological settings determine the mechanism of speciation for particular groups.

B1: In reviewing literature, students are required to determine whether the study addresses the questions posed by the authors and if the authors answered those questions.  This is a critical part of student presentations during the class. 

Biol 518: Biotechnology

A1: Nucleic acid and protein sequence comparisons readily demonstrate similarities and differences between organisms.  Conserved motifs and patterns are examined in the context of function.  Phylogenetic analysis of selected sequences demonstrates the relative degree of evolutionary distance between organisms.

A2: Students examine structure and function of specific proteins in different contexts, including cellular processes, development, and impact at the organismal level.

A5: Students review the chemical nature of different amino acids and examine how these differences are central to how proteins fold and to the ultimate function of proteins through intermolecular interactions via conformation and noncovalent bonding.

B1: Students pose a question relating to genes or proteins, either as a spin off of an ongoing research project or as a new area of inquiry.  Using literature resources, bioinformatics tools for search and analysis, and in some cases, laboratory data, students develop an answer to their question.

B3: For questions relating to ongoing research, students may use data collected from a variety of lab techniques, including sequence analysis, DNA and protein gels, immunoassays, and functional assays.

B4: Depending on their project, students analyze their collected data in a variety of ways quantitatively.  They may build phylogenetic trees, look for identified repeat patterns, or determine degrees of relatedness.  

B5: Formal presentations using PowerPoint are given on the results of the projects.  A formal report in the form of a short scientific paper is expected from each student.

C1: Students draw on a broad range of skills, including knowledge of lab techniques, critical thinking and logic, and acquisition and synthesis of information using multiple resources.

C2: Based on the key themes selected by students at the beginning of the course, students locate information and discuss it in class.  An example from a past offering: Students noted that a common practice in drug development, especially for some groups of diseases, has been to test only in males.  This led to a discussion, based on collected literature, and about needed improvements in testing design.

C3: A core theme of the course is to explore questions involving molecules to organisms.

C4: Students gain comfort in obtaining information from a broad range of resources, including raw data and analysis, formal literature, reference texts, the web, and direct contact with experts in the field.

C5: Career objectives of students enrolling in this course include biotechnology, health sciences, and research in molecular cell biology and related fields.

Biol 346/497: Introduction to Bioinformatics [Course under development as NSF-funded pilot.]

A1: Nucleic acid and protein sequence comparisons readily demonstrate similarities and differences between organisms.  Phylogenetic analysis of selected sequences demonstrates the relative degree of evolutionary distance between organisms.

A2: Students examine sequence and structure of genes and proteins using a variety of bioinformatics techniques.  Using other tools, specific genes are connected to specific points in metabolic pathways.

A5: The basic principles underlying crystallography and NMR are examined as they pertain to resolving protein structure.  Students also examine the underlying principles of ab initio structure prediction algorithms, including structural differences of amino acid side-chains, allowed ranges of bond rotations, and the possible types of secondary structure for specific amino acids.

B1: Student teams work on projects related to ongoing research.  They reconstruct the main problem to significant questions that can be answered by collecting sequence data from databases and analyzing the data using bioinformatics tools. 

B4: Depending on the project, students analyze their collected data in a variety of ways quantitatively and interpret statistical results obtained from running specific programs.  They may build phylogenetic trees, look for identified repeat patterns, or determine degrees of relatedness.

B5: Formal presentations using PowerPoint are given on the results of the projects.  A formal report in the form of a short scientific paper is expected from each student team.

C1: Students develop an appreciation for the interdisciplinary nature of bioinformatics, including foundations in computer science, algorithm development, biochemistry, molecular biology, genetics, and evolution.

C3: As students become comfortable with the foundations of bioinformatics and skilled in using different analytical techniques, their native curiosity leads them on many quests for understanding and discovery.  Most students extend beyond the central questions of their projects.

C4: Students develop skills in obtaining information from a broad range of resources, including raw data and analysis, formal literature, reference texts, and the web.

C5: Career objectives of students enrolling in this course currently include biotechnology, pharmaceuticals, health sciences, and research in molecular cell biology and related fields.  The range of potential career objectives is expected to expand as the field of bioinformatics and the use of its tools grows.

B2: In preparing their student presentations in class, students are faced with experiments performed under laboratory conditions and under field conditions.  They then must evaluate the validity of the two types of studies in relation to understanding speciation mechanisms.

B5: Each student is required to provide at least two presentations during the course on a specific topic in speciation.  They do a minimum of a 30-minute oral presentation of their synthesis of literature, and provide a written summary.

C1: The class is a combination of lectures, student presentation, and student discussions.  All of these are based on information gathered from primary literature and a textbook.  From this, students learn to evaluate data and concepts, and effectively present and defend their ideas.

C3: In studying the mechanisms of speciation, we cover processes from the molecular level to the ecological level.  This illustrates to the students the need to incorporate a broad view of biological phenomenon to understand a basic evolutionary process.

C4: Many students in the class have research focused on one particular group of organisms.  During the course, we cover evolutionary processes from many different groups of organisms.  This shows the students that the work they do has importance outside of their immediate interest, and that studies in other groups of organisms has importance to their immediate interests.  Therefore, they become aware of the need to widen their scope of study over time.

C5: Since students are exposed to the latest literature on speciation, they are made aware of the latest concepts and techniques used in this area.  This gives them a solid foundation to pursue careers in biology that require such a background, such as in academia and government.

D.   Program Assessment Approach

The Biology Department uses three instruments for assessing student learning at the program level: faculty retreats, course-embedded assessments, and graduating student surveys. We anticipate adding a fourth [alumni surveys] to better assess long-term outcomes.

Faculty Retreats

Description: At least annually, but usually semi-annually, the Biology Department faculty conducts a daylong retreat to discuss curriculum and program development, articulation between core course groups, and assessment of curricular effectiveness.  As part of this process, general student performance in specific courses and core groups are evaluated for content, students’ synthesis of principle concepts and their ability to transfer knowledge from one course into others.

Justification: Adequate uninterrupted time is required to fully explore complex departmental issues as a working committee of the whole.

Course-embedded Assessments  

Description: Periodically, the Department conducts surveys and quantitative assessments in courses in need of revision and during the revision process.  Over the years these have taken on different forms, depending on the needed information.  Some are administered as part of curriculum renovation grants.  Others are initiated by individual faculty interested in course improvements. [See Appendix 1]

Justification: In some cases it is stipulated by the grant requirements.  In other cases, it provides needed input to make the most appropriate choices in course content and design.

Graduating Student Survey

Description: All seniors must complete an exit survey upon filing for graduation.  Questions cover students’ attitudes regarding their experiences here at SSU as biology majors, including competency, enthusiasm, and availability of faculty to students. Other questions that focus on curriculum include varied choice of courses, opportunities for career development and preparation, and the appropriateness of lower and upper division core requirements.  Some questions focus on appreciation for life-long learning, application of knowledge to societal and personal concerns.  [See Appendix 2]

Justification: The data generated by the exit survey is used for departmental review biannually and discussed during one of our faculty retreats for identification of improvements and areas requiring future attention in curriculum and program revisions.

Alumni Survey

Description:  Every five years, the Biology Department will conduct an alumni survey. It is currently under development and not yet ready to apply. It will be conducted, processed and analyzed along with the above exit surveys to further assess the quality of our programs.

Justification: The alumni survey will provide feedback about areas of learning where the program has relative strengths or weakness in long-term outcomes.

E. Feedback Process

The information generated with course assessments, exit surveys and alumni surveys will be summarized and reported to the department faculty during future department retreats. 

F. Establishment of the Assessment Process

Assessment Instruments Used

The Department conducted course-embedded assessments during the development of new courses, especially in our lower division core courses, e.g.: Biol 121, 122, and 123. Currently entrance and exit surveys are being administered in all Biol 115 sections to evaluate the needs for planned revisions in this large capacity general education course. These data are discussed in the department's regularly scheduled meetings and retreats.

The course-embedded assessments are ongoing and as needed. The Department conducts exit surveys of graduating students continuously.  Alumni surveys will be periodic.  

Basic Findings

The review of our major curriculum revisions in the lower-division core showed an improved coverage of the major principles and concepts of biology.  The review process also allowed us to better articulate content between the three courses.  Following this review, the Department was able to completely revise the upper-division core course groups to better integrate the foundation built in the lower division.

The exit survey in general demonstrates the rate of success of Biology majors entering graduate and professional programs. A large percentage of those who apply to graduate schools are accepted to high quality universities. 

Report to the Faculty:

The above findings are presented by means of written summary reports, which are discussed during a Department retreats. 

Action Items based on the Above Findings

At the last faculty retreat, the Department decided upon several strategies to restructure the upper-division elective offerings.  We are also currently in the process of revising the lower division GE courses. 

Department Chair

_________________________________      

Eileen Thatcher

Appendix 1: Examples of Course-embedded Surveys: Entrance and Exit Surveys for Biology 115

Introduction to Biology Entrance Survey
This brief survey, along with one conducted near the end of the semester, will be used to assist the Biology Department's efforts to improve curriculum and course structure. Your input is valuable to the process and will benefit future offerings of the course.

1. Current class level:

     a. Freshman

     b. Sophomore

     c. Junior

     d. Senior

     e. Other

2. Major or area of interest:

     a. Arts & Humanities

     b. Business & Economics

     c. Education

     d. Social Sciences

     e. Science & Technology

3. Reason for taking this course:

     a. G.E. only

     b. G.E. and interest in subject

     c. Interest in subject

4. Have you taken Biology 115 before?

     a. Yes

     b. No

5. The grade you expect earn in this course is [If taking it Credit/No credit, still answer what you would expect if graded.]

     a. A

     b. B

     c. C

     d. D

     e. F

6. At this point in time, do you anticipate enrolling in other biology courses in the future?

     a. Yes

     b. Maybe

     c. No

7. If you were to enroll in more biology courses, your main reason would be

     a. to satisfy upper-division G.E. requirements.

     b. to satisfy specific major requirements.

     c. to satisfy requirements for a minor in biology.

     d. to explore topics of interest.

     e. Not applicable.

For the following statements, please rate them using this scale:

     a. Strongly agree

     b. Agree somewhat

     c. Neutral or no opinion

     d. Disagree somewhat

     e. Strongly disagree

8.   I have heard good things about Biology 115.

9.   I am excited and eager to be in this course.

10. Studying biology is important to me personally.

11. The study of biology is important because it helps in understanding what is in the world around us and how things work.

12. The study of biology is important because it helps us make proper decisions for our health.

13. The study of biology is important because it helps us make proper decisions for production of food, drugs, wood, paper, and other useful products.

14. The study of biology is important because it helps us make proper decisions for protecting the environment and managing limited resources.

15. I enjoy lecture-based classes and I generally do well.

16. I enjoy activity-based classes and I generally do well.

17. The instructor is the expert and should control the content and direction of the course.

18. The students should have some input regarding the content and direction of the course.

19. Assessment based on a set of objective exams gives a clear picture of class performance.

20. Assessment based on a combination of measures, including exams, writing, and other activities give a clear picture of class performance.

21. I expect to experience a broad overview of biology in this course.

22. I expect to learn about biology based on topics important to day-to-day living.

23. I expect to learn exciting facts about biology.

24. Upon completion of this course, I expect to better understand biologically related topics covered in the news.

25. I enjoy watching biology programs on TV, such as seen on NOVA, Discovery Channel, and Animal Planet.

Introduction to Biology Exit Survey

This brief survey, along with the one conducted at the beginning of the semester, will be used to assist the Biology Department's efforts to improve curriculum and course structure. Your input is valuable to the process and will benefit future offerings of the course.

1. The grade you expect earn in this course is [If taking it Credit/No credit, still answer what you would expect if graded.]

     a. A

     b. B

     c. C

     d. D

     e. F

2. At this point in time, do you anticipate enrolling in other biology courses in the future?

     a. Yes

     b. Maybe

     c. No

3. If you were to enroll in more biology courses, your main reason would be

     a. to satisfy upper-division G.E. requirements.

     b. to satisfy specific major requirements.

     c. to satisfy requirements for a minor in biology.

     d. to explore topics of interest.

     e. Not applicable.

4. This course has been primarily

a. lecture-based.

b. activity-based.

c. a mixture of lectures and activities.

For the following statements, please rate them using this scale:

     a. Strongly agree

     b. Agree somewhat

     c. Neutral or no opinion

     d. Disagree somewhat

     e. Strongly disagree

5. I would recommend this course to fellow students. 

6. I enjoyed being in this course.

7. Studying biology is important to me personally.

8. The study of biology is important because it helps in understanding what is in the world around us and how things work.

9. The study of biology is important because it helps us make proper decisions for our health.

For the following statements, please rate them using this scale:

     a. Strongly agree

     b. Agree somewhat

     c. Neutral or no opinion

     d. Disagree somewhat

     e. Strongly disagree

10. The study of biology is important because it helps us make proper decisions for production of food, drugs, wood, paper, and other useful products.

11. The study of biology is important because it helps us make proper decisions for protecting the environment and managing limited resources.

12. I enjoy lecture-based classes and I generally do well.

13. I enjoy activity-based classes and I generally do well.

14. The instructor is the expert and should control the content and direction of the course.

15. The students should have some input regarding the content and direction of the course.

16. Assessment based on a set of objective exams gives a clear picture of class performance.

17. Assessment based on a combination of measures, including exams, writing, and other activities give a clear picture of class performance.

18. I enjoyed using the text.

19. I enjoyed time in class.

20. I enjoyed activities related to the course.

21. I experienced a broad overview of biology in this course.

22. I learned about biology based on topics important to day-to-day living.

23. I learned exciting facts about biology.

24. My view of the world is changed as a result of this course.

25. I better understand biologically related topics covered in the news.

26. I enjoy watching biology programs on TV, such as on NOVA, Discovery Channel, and Animal Planet.

27. I seek out things to read relating to biological topics.

28. I share what I learn about biology with my friends and/or family.

29. I may consider working on a minor in biology.

30. I may consider changing my major to biology.

Appendix 2: Graduating Student Exit Survey

BIOLOGY DEPARTMENT EVALUATION QUESTIONNAIRE

FOR GRADUATING SENIORS

In order to learn from you as you have from us, and to assist us in developing short- and long-range goals for our department, please consider carefully each of the questions below.  These evaluations will allow the department to respond better to changing student needs.  Your responses will be anonymous, so this is your chance to tell it like it is!

PLEASE DO NOT SIGN YOUR NAME OR IN ANY WAY REVEAL YOUR IDENTITY ON EITHER THE QUESTIONNAIRE OR ANSWER SHEET.  IGNORE INSTRUCTIONS ON THE ANSWER SHEET ASKING YOUR NAME, SEX, CLASS LEVEL, AND SOCIAL SECURITY NUMBER!

Please indicate your answers on the separate answer sheet.  If the question does not apply to you, leave it blank.  Use a #2 pencil and erase all stray marks and unintended responses.


************************************************************************

1.

Of the factors listed below, which one was most influential in your decision to come to Sonoma State University?


       a.  Its small size



b.  Rural setting



c.  Convenience (close to home)



d.  Low cost



e.  Good faculty

2.

Which of the factors listed below was most influential in your decision to major in biology at Sonoma State University?



a.  Biology Department's reputation



b.  Biology Department's curriculum



c.   Good faculty



d.  Desirable intellectual atmosphere



e.   Location for study of Biology



If you marked "e" above, what did influence your decision?

3.

Please indicate how many years you have attended Sonoma State:



a.  One



b.  Two



c.  Three



d.  Four



e.   Five

USE THE FOLLOWING SCALE FOR ITEMS 4-25.
A)  Strongly agree   B)  Agree   C)  Disagree   D)  Strongly Disagree   E)  Undecided 


4.
I feel very good about my association with the Biology Department.


5.
When I had a question or comment, I knew it would be respected.


6.
The faculty were enthusiastic and encouraging.


7.
The faculty were readily available for consultation.


8.
The biology instructors were interested in the subjects they taught.


9.
The instructors displayed a clear understanding of course topics.

10.
The subjects taught were well covered.

11.
The faculty related to me with understanding and respect. (They treated me "like a human being.")

12.
My advisors were reasonably available for academic advice and



consultation.

13. 
My advisors helped provide me with information on graduation 



requirements.

14.
The stockroom personnel were competent and helpful.

15.
The secretaries were competent and helpful.

16.
The four-year biology program offers the student a varied choice of 




curricula.

17.
The curricula provided ample opportunity for career preparation.

18.
The weekly scheduling of course offerings was convenient to students.

19.
On the average, from semester to semester, the balance between single 

semester course offerings was as good as could be expected.

20.
Lower division requirements for the biology major were adequate.

21.
Upper division requirements for the biology major were adequate.

22.
The department's physical facilities were adequate and available for my use.

23.
I would rate my overall experience with the department as satisfactory.

24.
Overall, I would rate SSU's Biology Department superior to biology 



departments on other campuses.

25.
All things considered, I have been happy with my decision to obtain a degree in biology.

Please continue using the same Answer Sheet and for questions 26-40, use the following scale:
a) This was usually true   b) This was sometimes true   c) This was rarely true  d) This was never true   e) Not applicable

26.
The courses I took in biology emphasized the connections between the various current theories, concepts, and facts in biology.

27.
The courses I took in biology helped me connect the course content and assignments to personally relevant questions.

28.
Courses I took in biology helped me identify and explore problems in biology in relation to significant questions for society.

29.
In biology courses, I was encouraged to explore questions of values and ethics related to biology.

30.
The way the program in biology was organized and the courses were taught helped me develop an historical overview of biology.

31.
The more advanced coursework in biology required me to use and build upon the information I acquired in earlier biology courses.

32.
The courses I took later in the biology major required me to use and extend the laboratory-related skills I learned in previous biology courses.

33.
The courses I took later in the biology major required me to use and extend my analytical skills and scientific reasoning.

34.
The majority of my biology classes offered opportunities for problem solving and critical thinking rather than just content acquisition.

35.
I would have benefitted from more general education courses (non-science/math courses) as part of my baccalaureate experience.

36.
There were sufficient opportunities in biology courses to practice and develop scientific writing skills.

37.
There were sufficient opportunities in the biology major to practice and develop oral communication skills.

38.
Examinations that I took in biology courses tested for the knowledge and skills that seem to me  essential to the mastery of this field.

39.
Taking tests and completing assignments in biology courses made me draw upon information I had learned in chemistry courses.

40.
Taking tests and completing assignments in biology courses made me draw upon information I had learned in math courses.

41.
How often did you consult a biology academic advisor?


a.
never


b.
once a year


c.
once a term


d.
more than once a term

42.
How useful was your biology academic advisor?


a.
extremely useful


b.
very useful


c.
moderately useful



d.
not useful

43.
During what year did you start attending this university?


a.
freshman


b.
sophomore


c.
junior


d.
senior

44.
As I approach the end of my undergraduate experience, I have a good understanding of what I was expected to learn in biology, and why I was expected to learn it.


a.
this is true


b.
this is partly true


c.
this is not true at all

45.
Do you feel that you had enough biology laboratory experience during the biology major?


a.
yes


b.
no

46.
The amount of laboratory time you took that was "open-ended" type instead of a "cook book" or "fill-in-the-blank" type was:


a.
none, or less than 10%


b.
10-20%


c.
21-50%


d.
over 50%

47.
If you are preparing to enter a biology-related field, do you believe that your undergraduate experience has adequately prepared you to assume an entry-level position in your chosen career?


a.
yes


b.
no


c.
cannot say

48.
Did you participate in independent biology research (i.e., independent science project, special problems, assistant to a professor in the lab, etc.)?


a.
yes


b.
no

49.
If your answer to question 48 was yes, how long were you involved in the independent research/project?


a.
a few weeks or less


b.
one quarter


c.
one semester


d.
more than one semester

50.
Did you work (part- or full-time) in a biology-related job during your undergraduate years?


a.
did not work


b.
yes, I worked part-time


c.
yes, I worked full-time

51.
If your answer to question 50 was yes, how long did you work in biology-related job(s)?


a.
one term


b.
two terms


c.
one year


d.
two years


e.
more than two years

52.
How many hours per week did you work on the average?


a.
0-10 hours


b.
11-20 hours


c.
21-30 hours


d.
31-40 hours

53.
Are you a full-time student or a part-time student?


a.
full-time


b.
part-time

54.
What is your race/ethnicity?


a.
Black


b.
Hispanic


c.
Asian/Pacific Islander


d.
White


e.
Other

55.
What is the highest level of education that either of your parents attained?


a.
did not complete high school


b. 
high school graduate


c.
some college (including two-year college graduate)


d.
college graduate (four-year college)

The following questions require a short written response in the space provided.

1.
Can you suggest any changes in lower or upper division course requirements?


Lower Division










Upper Division: Field Courses
 _______________________________



Upper Division: Genetics Courses 
____________________________



Upper Division: Physiology Courses 
___________________________




______________________________________________________



Upper Division: Developmental and Laboratory Courses
 ___________



______________________________________________________


2.
What did you like most about the Biology Department? 
____________

3.
What did you like least about the department? _____________________




______________________________________________________




_____________________________________________________
_


4.
If you were Biology Department Chair, what aspect of the department would you encourage, based on your experiences as a student? 


______________________________________________________





______________________________________________________



What would you change to benefit all biology majors? __________





______________________________________________________




______________________________________________________


5.
Do you have any general suggestions for the department in terms of organization, communication, orientation, etc., that might improve our overall image? 


___________________________________________________________



Thank you for your time and effort in completing this form, and best wishes for your future success!

Appendix A: Pre-Health Candidates Accepted into Professional Programs

Fall 2002

	Allopathic Med
	Osteopathic Med
	Vet Med
	Dentistry
	PA

	C. Cruz
	M. Pearl
	E. Campbell
	V. Chavez
	O. Hegardt

	J. Grace
	G. Raymond
	B. McNulty
	
	

	N. Hosseini
	
	
	
	

	L. Partridge
	
	
	
	

	T. Yarbrough
	
	
	
	


Fall 2001

	Allopathic Med
	Osteopathic Med
	Vet Med
	Dentistry
	Pharmacy
	Optometry

	J. Zumsteg
	M. Coble
	C. Pierce
	C. Elacio
	A. Logan
	S. Simms

	
	
	
	W. Jeffereson
	D. Fox
	


Fall 2000

	Allopathic Med
	Osteopathic Med
	Dentistry

	L. Corbin
	M. Robuck
	S. Cho-Polizzi

	C. Murphy
	C. Schoenwald
	R. Horn

	S. Young 
	
	C. Roach

	
	
	E. Tyler


* See Appendix A for listing of recent Biology major students accepted into professional programs
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