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APPENDIX A:  BIOLOGY CORE CURRICULUM PROPOSAL – SPRING 2004


Biology Core Curriculum

During the past three years faculty from the state have met at the IMPAC meetings to refine the definition of the lower division biology core requirements.  These requirements have been outlined as a series of modules in the form of Topics and Elements rather than a collection of courses.   The primary focus at this year’s IMPAC meetings was the refinement of the Topics and Elements in preparation for their submittal to the Intersegmental Committee of Academic Senates (ICAS) for its acceptance.  The results of this year’s meetings are presented in the attached table as the Topics and Elements of the lower division core.  Faculty at the statewide meeting reviewed this document, gave final recommendations and comments, and the proposal will now be sent to ICAS.  Please note the following:

1.  Although information in the list is arranged by general TOPIC (diversity, ecology, evolution, genetics etc.) in a macro to micro sequence, this arrangement is not intended to suggest a teaching sequence.  It is for convenience only.  

2.  The Elements placed under each TOPIC are intended to represent areas of emphasis common to most of the lower division core courses in the field.  They are not necessarily intended to be lecture topics but rather groups of lectures that would normally take 1-2 weeks to complete.  The organization of Elements under each TOPIC is also not intended to suggest a sequence for developing and teaching undergraduate core courses.  Course organization is left to the discretion of individual faculties.

3.  There is no assignment of content to lecture or laboratory.  Student learning outcomes, competencies and assessments will be the goal of the 2004-2005 meetings.
4.  The designation ‘min’ occurs to the right of certain content.  This designation was assigned when the majority of faculty felt the content should be included but generally received minimal treatment.  
5.  Next to each element of content is the appropriate CAN course descriptor into which it fits.

CAN Biology Core Curriculum:
The lower-division core curriculum for the biological sciences is defined by the following criteria.  Any sequence of lower-division biology courses that meets these criteria will be considered as equivalent to this core.


Hours of Lecture: 

9 semester units (12 quarter units)


Hours of Laboratory:

3 semester units (4 quarter units)

Pre-requisites:

One semester general chemistry for science majors for cell/molecular elements of the core


Core Content:


Equivalent to the Topics and Elements listed below.

NOTE:  A semester or quarter lecture unit is defined as one hour of lecture per week for the length of the term.  A semester or quarter laboratory unit is defined as three laboratory hours per week for the length of the term.    

TOPIC/Element/ Content 
1.
DIVERSITY

A.
Plant Diversity


plant system structure and function (CAN6)

systematics and taxonomy (CAN6)

phylogeny (CAN6)


B.
Animal Diversity



animal system structure and function (CAN4)

systematics and taxonomy (CAN4)



phylogeny (CAN4)

homeostasis (CAN2, CAN4)


development (CAN4)



behavior (CAN4)

C.
Viruses, Prokaryotes, Protista and Fungi


structure and function of Archaea, Bacteria (CAN2)



structure and function of protist groups (CAN4, CAN6)



structure and function of fungi (CAN6)



viruses (CAN2)
2.
ECOLOGY and EVOLUTION
  
A.
Population Ecology


population structure, growth, regulation, fluctuations (CAN4)



intraspecific interactions (CAN4)



social systems and behavior (CAN4)



physical environment as a selective force (CAN4, CAN6)

  
B.
Community Ecology


interspecific interactions: predator-prey, competition, symbiosis (CAN6)



community structure, regulation of community structure (CAN6)



temporal change in community structure (CAN6)


C.
Ecosystems



energy flow (CAN6)



nutrient cycling (CAN6)



conservation biology (CAN6)

D.
Molecular Evolution
evolutionary change in nucleotide sequences (CAN2)
rates and patterns of nucleotide substitution (min) (CAN2)
molecular phylogeny (min) (CAN2)
evolution by gene duplication, transposition (min) (CAN2)
E.
Micro Evolution



natural selection (CAN 4)

adaptive evolution, gene flow, genetic drift (CAN4)

mutation rates (CAN4)
speciation (CAN4)

F.
Macro Evolution


speciation (CAN4)

evolutionary history (CAN4)
extinction (CAN4)

fossil record (CAN4)
3.
GENETICS

  
A.
Transmission Genetics (alternatively refers to Mendelian or Classical genetics)



monohybrid and dihybrid inheritance patterns (CAN2)

gene interactions (CAN2)
sex-linked inheritance patterns (CAN2)

linkage, gene mapping (CAN2)
haploid genetics (min) (CAN2)
microbial genetics (min) (CAN2)
 B.
Population Genetics



changes in allelic frequencies (CAN4)

mechanisms of change (CAN4)

Hardy-Weinberg equilibrium model (CAN4)

C.
Molecular Genetics (alternatively Molecular Biology)




DNA structure, synthesis, replication (CAN2)

gene structure (CAN2)

gene expression: transcription, translation (CAN2)

genome structure (CAN2)

error and repair (CAN2)

control of gene expression – including genetic control of pattern formation in development (CAN2)
genomics (min) (CAN 2)
4.
CELL BIOLOGY
A.
Structure and Function of prokaryotic and eukaryotic cells


membranes: chemical composition, organization, biophysical properties, transport (CAN2)
intracellular traffic: ER, Golgi, protein synthesis and distribution, secretory pathways, endocytosis, lysosomes, cellular 
digestion, cytoskeleton (CAN2)

B.
Cell Reproduction



simple cell division (mitosis), fission (CAN2)

cell cycle: variations and molecular control (CAN2)

sexual reproduction and meiosis (CAN2)

C.
Cell Communication (Alternatively Cell Signaling)


receptors and signal transduction (CAN2)

D.
Immunology
(optional or minimal) (CAN2)

5.
BIOCHEMISTRY

 
A.
 Phototrophic Energy Metabolism


photosynthesis (CAN2)


B.
Chemotrophic Energy Metabolism



glycolysis (CAN2)

fermentation (CAN2)

aerobic respiration (CAN2)

alternative energy-producing pathways (CAN2)

  
C.
Molecular Structure


carbohydrates, lipids, proteins (CAN2)


D.
Enzymes


kinetics (CAN2)
mechanisms of action (CAN2)

energetics (min) (CAN2)
regulation (min) (CAN2)


E.
Molecular Metabolism


synthesis, storage, and degradation of carbohydrates, lipids (min) (CAN2)

storage and degradation of proteins (min) (CAN2)
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