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Lecture: 3 weekly (52.5 total) 
Laboratory: 4 weekly (70 total) 
Conference: 2 weekly (35 total) 
5 
BIO 100A or demonstration of the exit skills 
ofBIO 100A 
None 
None 
This course, together with BIO 100A, meets 
the transfer requirements for CSU and UC 
and CCSF's science course requirement 
Yes 
Letter 
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A general introduction to evolution, the diversity of life, plant form and function, and 
ecology. Intended for students majoring in the biological sciences, but open to all 
qualified students. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Construct the framework of biology using evolution as a unifying concept. 
B. Synthesize evidence supporting evolution as the mechanism for the diversity of 

life and distinguish diverse forms oflife. 
C. Compare and contrast form and function for the major plant phyla and correlate 

this to the evolution and use of land plants. 
D. Evaluate the interactions between organisms and their environment through 

ecological principles. 
E. Assemble observations to generate hypotheses, design and develop experiments, 

analyze and evaluate data, recommend new questions and support or refute other 
studies. 

V. CONTENTS 
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A. Evolution as the Underlying Theory of Biology 
1. Darwin's theory of evolution and natural selection 
2. Evidence supporting theory of evolution 
3. Microevolution 

a. Sources of genetic variation 
b. Hardy-Weinberg principle 
c. Mechanisms that alter allele frequencies in popUlations 

4. Macroevolution 
a. Biological species concept 
b. Reproductive isolation (pre-zygotic and post-zygotic barriers) 
c. Allopatric vs. sympatric speciation 
d. Hybrid zones 

5. History oflife 
a. Origin oflife on earth 
b. Evidence of key events in life's history 

6. Systematics 
a. Systematic classification vs. taxonomic classification 
b. Homology vs. analogy 
c. Cladistics and tools of systematics 

B. Evolution of Diversity 
1. Prokaryotes 

a. Differences between prokaryotes and eukaryotes 
1. Structural and functional distinctions 
2. evolutionary history (e.g. endosymbiotic theory) 

b. Archaea and bacteria 
c. Characteristics of bacteria and the relationship between form and function 

2. Protists 
a. Reclassification of the protista kingdom into a paraphyletic group 

consisting of eukaryotes that exclude the fungi, plants and animals 
b. Major protist clades and their characteristics 

3. Fungi 
a. Evolutionary history of fungi 
b. Characteristics of major fungal phyla 
c. Ecological significance of fungi 

4. Animals 
a. General characteristics 

I. Multicellular and heterotrophic 
2. Embryonic development 
3. Body plan (symmetry, coelom) 
4. Reproduction 

b. Animal phylogenies (morphological and developmental characteristics or 
molecular characters) 

c. Diversity and characteristics of representative invertebrate and vertebrate 
clades 
1. Porifera 
2. Radiata (Cnidaria) 

CCSF, Biology, BIO IOOB, General Biology, February 2015, Page 2 of5 



3. Deuterostomia (Echinodermata, Chordata) 
4. Lophotrochozoa (Brachiopoda, Phoronida, Ectoprocta, 

Platyhelminthes, Nematoda, Mollusca, Annelida) 
5. Ecdysozoa (Nematoda, Arthropoda) 
6. Rotifera 

5. Plants 
a. Origin and diversification of plants 

l. Non-vascular plants 
2. Vascular seedless plants 
3. Seeds plants and heterospory 
4. Flowering plants 

b. Plant anatomy, physiology, growth and reproduction (highlighting 
relationship between form and function) 
l. Plant structure (cells, tissues, organs, body) 
2. Plant transport & nutrition 
3. Plant responses 
4. Alternation of generations 
5. Pollen, seeds and flowers 

c. Role of humans in angiosperm reproduction and applications, 
controversies related to this in agriculture and biotechnology 

C. Ecology 
l. Behavioral ecology 

a. Wtimate and proximate cause of behavior 
b. Optimal foraging theory 
c. Altruism 

2. Population ecology 
a. Population dynamics 
b. Disturbance 
c. Metapopulations 

3. Community ecology 
a. Role of positive and negative interactions to community structure and 

dynamics 
b. Biodiversity 
c. Trophic relationships 
d. Succession 

4. Ecosystem ecology 
a. Energy flow and cycling of nutrients 
b. Human alterations of ecosystem processes 

5. Relationship between biodiversity and ecosystem function 
6. Conservation biology 
7. Restoration ecology 

D. Skills Necessary for Biological Research 
I. Observational techniques of organisms that can be used to distinguish clades 

and/or taxonomic groups and to relate structure to function 
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2. Operating procedures of common lab equipment such as compound and 
dissecting microscopes, measurement devices, specimen 
preparation/dissection tools, spectrophotometer 

3. Use of computers in analysis and modeling of biological data with softward 
such as Microsoft Excel or Simbio Virtual Labs 

4. Field sampling techniques used to describe populations and communities 
5. Methods to interpret, analyze, report and synthesize scientific information 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assigmnents 

I. In-class assigmnents 
a. Participation in discussion; for example, discuss and respond to questions 

posed during lecture 
b. Active participation in scientific process; for example, design and test 

experiment comparing efficacy of hand-washing materials and bacterial 
growth 

c. Laboratory demonstrations; for example, construct cladogram by 
organizing organisms such as cactus into subsets based on homologous 
characteristics 

d. Field trip to botanical garden to include written assigmnent on adaptation 
of plants to environment 

e. Field trips to rocky intertidal and sandy beach for field experiments that 
support citizen science and data collection, analysis, and written report 

f. Use computer models; for example, examine role of keystone predator in a 
ecologically variable computer-simulated rocky intertidal ecosystems 
using Simbio Virtual Labs 

2. Out-of-class Assignments 
a. Reading of textbook, lab handouts and scientific articles; for example, 

about the difference between artificial and natural selection in producing 
evolutionary lineages 

b. Pre-lab and post-lab work; for example, observations and interpretation of 
invertebrate diversity in lab notebook 

c. Research paper with bibliography; for example, on natural history and 
biology of an organism 

B. Evaluation 
1. Midterm written examinations that will assess the student's ability to 

distinguish and synthesize such concepts as interactions between organisms 
and their environment and evolutionary and ecological outcomes 

2. One comprehensive final examination assessing the student's ability to 
synthesize fundamental concepts presented during lecture such as the use of 
evolution as a unifying concept in biology 

3. Weekly lecture quizzes which assess the student's knowledge and 
comprehension of such concepts as evolution as the mechanisms for the 
diversity of life 
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4. Practical laboratory examinations which require students to recognize and 
compare fonn and function of diverse life fonns and to evaluate such concepts 
as the influence of the environment on biological processes 

5. Periodic laboratory quizzes assessing student participation and preparation by 
requiring students to describe material covered in previous lab activities 

6. Periodic laboratory reports; for example, design field experiment to examine 
population dynamics of sand crab, conduct experiment and present results in a 
written report 

7. Perfonnance on organism presentation; for example, present infonnation 
about an organism using effective communication skills that includes visuals, 
natural history content presented with an introductionlbody/conclusion and 
acknowledgement of references as both an oral presentation and in a written 
paper such that other students will learn about the natural history and biology 
ofthe selected organism 

C. Textbooks and other instructional materials 
1. Textbooks such as 

a. Hillis, Sadava, Heller, and Price, Principles of Life, Sinauer Associates, 
Inc., 2012 

b. Byron and Crawley, Van De Graaffs Photographic Atlas for the Biology 
Laboratory, Morton Publishing Company, Engelwood, CO, 2013 

2. Written or online laboratory exercises; for example, illustrating heterozygote 
advantage with sickle-cell alleles (for example, Simbiotic Software) 

3. Instructor generated handouts; e.g., laboratory activity handouts, study guides, 
lecture outlines 

4. BioPortal online textbook resource from Sinauer Associates, Inc. 
5. Laboratory equipment and materials; for example, growing equipment for 

Wisconsin fast plants, microscopes, preserved specimens, culturing supplies 
for prokaryotes and protists, aquarium for animals, growth chambers for 
metabolic studies, light tables, analytical tools (scales, pH meter, ash furnace, 
spectrophotometers) 

6. Technology for laboratory studies and demonstrations; for example, projector 
and flex camera for microscope observations, and computers for simulation 
modeling 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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