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1. TITLE:
BIOL 101 Our Biological World

4.0 units. 48 lecture hours, 48 lab hours, and 16 hours by arrangement

Recommended: Eligibility for ENGL 836.

2. COURSE CLASSIFICATION: 

Recommended for non-science majors to fulfill laboratory science transfer requirement. Transfer credit: UC; CSU (B2,3).
3. COURSE DESCRIPTIONS:
Catalog Description:
Study of biology as it relates to humans and their environment with special emphasis on ecological interrelationships, evolution and genetics, and topics of current importance. Recommended for non-science majors to fulfill laboratory science transfer requirement. Transfer credit: UC; CSU (B2,3).

Schedule of Classes Description: 
Recommended: Eligibility for ENGL 836. Biology as it relates to humans and our environment; ecological interrelationships, biodiversity, current topics. Recommended for lab science transfer requirement. Transfer: UC; CSU (B2, B3).
4. COURSE JUSTIFICATION: 
This course is designed to fulfill the life science laboratory requirement for non-life science majors; fulfills natural science requirement for AA/AS Degree; fulfills laboratory natural science requirement for transfer.
5. STUDENT LEARNING OUTCOMES (SLOs):
Upon completion of the course, students will be able to:

1.
Demonstrate an understanding of the scientific method and the ability to use appropriate models to solve problems.

2.
Apply the knowledge of biological science to distinguish between observations, inferences, relationships, and testimonials under investigation.

3.
Demonstrate the ability to use scientific knowledge to assess personal and environmental health.

4.
Use the scientific knowledge and skills necessary for active citizenship.

6. SPECIFIC INSTRUCTIONAL OBJECTIVES:
At the conclusion of this course students should be able to:

1.
Provide non-biology majors with a solid ground of biological principles.

2.
Create an awareness in students about dynamic interactions in the ecosystem.

3.
Afford an opportunity for students to understand the significance of biological, chemical, and physical principles in our world.

4.
Foster the student’s awareness and concern as members of the community, world, and ecosystem.
7. COURSE CONTENT:
1.
Evolution

a.
Phylogeny

b.
Definition of species

c.
Ecological equivalents

d.
Phylogenic relationships

e.
Natural (and artificial) selection: melanin, sickle-cell anemia and malaria

f.
Origin of species: Lamarck, Darwin

2.
Basic ecology

a.
Trophic levels and energy flow

b.
Carbon cycle

c.
Food web and biological interactions

d.
Niche and habitat concepts

e.
Ecological succession

f.
Population dynamics

1.
Limiting factors

2. 
Predator-prey relationships

3. 
Biotic potential and carrying capacity

4. 
Species diversity

g.
Biotic communities (selected examples)

h.
Life Zones

3.
Energy

a.
Biological energy - production of ATP

1. Photosynthesis

2. Respiration

b.
Atoms to molecules

1. Atomic structure

2. Inorganic molecules

3. Organic molecules

4. States of matter

5. Relativity

c.
Fossil fuels

1. Formation and sources

2. Generation of electricity

d.
Geothermal sources and uses

e.
Solar power

1. Passive

2. Solar-Therm

3. Photovoltaic

f.
Hydropower and tidal power

1. Sources

2. Generation of electricity

g.
Ocean thermal energy conversion

h.
Bioconversion

1. Sources of organic substrates

2. Products of microbial fermentations

3. Generation of electricity

i.
Nuclear power

1.
Fission: Subatomic structure, Ionizing radiation, Controlled fission reaction, Conventional pressurized fission reactors

2.
Fusion: Controlling a fusion reaction, Current status

j.
Advantages and disadvantages of energy alternatives with regard to conserving resources, pollution, and efficiency

3.
Water and wastewater

a.
Hydrologic cycle

b.
Water use and resources

c.
Desalination

d.
Excretory system

1.
Osmosis

e.
Wastewater management

1.
Rationale

2.
Technology: design and process of primary, secondary, and tertiary treatment plans

3.
Disposal of wastewater, solids, and sludge: Land disposal and uses

4.
Potential health and environment hazards of untreated and treated wastewater

5.
Respiratory system

a.
Diffusion

b.
Mammalian respiratory system

c.
Effects of air pollutants

d.
Global warming

6.
Wildlife management

a.
Overgrazing and feral animals

b.
Exotic plants

c.
Ecological impact of pesticides (e.g., DDT and brown pelicans)

d.
Wetlands and hunting (e.g. Ducks along the Pacific Flyway)

e.
Fur-bearing mammals (e.g. Pribilof Sea Lion population)

f.
Evaluation of human impact on biodiversity and land use.

7.
Digestive system

a.
Mammalian digestive system: Herbivore, Carnivore

b.
Macronutrients (CHONPS), inorganic trace elements, and organic growth factors (vitamins). Human requirements for energy and selected biochemical processes

c.
Carbohydrates: chemical composition, metabolism, human requirements, sources

d.
Fats: chemical composition (saturated, unsaturated, and phospholipids), metabolism, human requirements, sources

e.
Proteins

1.
Chemical composition

2.
Functions (e.g. enzymes, hemoglobin, antibodies)

3.
Nitrogen cycle: N2 fixation, ammonification, nitrification

4.
Sources

f.
Alternative protein sources

1.
Genetic engineering in plants

2.
Single-celled proteins

3.
Marine farming

g.
Pesticides (a selected example)

1.
Need for pest control

2.
Ecological impact and biological magnification

h.
Fertilizers (a selected example)

1.
Need for fertilizers

2.
Ecological impact and algal blooms

8.
Genetics

a.
Cellular reproduction: definitions of mitosis and meiosis

b.
Asexual vs. sexual reproduction

c.
Fertilization with selected examples of self-fertilization, external fertilization, internal fertilization

d.
Reproductive behavior and physiology: hormonal control, mating behavior

e.
Genes and chromosomes: definitions, chemical composition, functions

f.
Genotype vs. phenotype

g.
Inheritance: Punnett squares demonstrating chromosomal inheritance.

h.
Selected examples including sickle-cell anemia, ABO blood groups, Rh and hemolytic disease of newborns, Tay-Sachs disease

i.
Biotechnology

1.
Historical

2.
Genetic engineering; methods, purposes

3.
Bioethics

j.
Mutations: ionizing and nonionizing radiation, chemical mutagens

k.
Cancer: chemical and viral induction, treatment

9.
Immunology

a.
Nonspecific and specific resistance

b.
Acquired immunity

c.
Antigens and antibodies

e. 
Emerging infectious diseases (e.g., AIDS)

8. REPRESENTATIVE METHODS OF INSTRUCTION:
Lecture: Slides and demonstrations supplement conventional lectures. Approximately 400 pages of assigned reading is required.

Laboratory: Students take as much time as necessary to complete each exercise using auto-tutorial instruction. Eighteen laboratory exercises were developed to allow students to get involved in solving challenging biological problems. CD ROM modules and printed study guides are used as laboratory learning aids. Students collect experimental data and write discussions and conclusions.
9. ASSIGNMENTS:
Weekly lab reports requiring analysis of data collected in the lab. Help students (1) develop their understanding of the scientific method and the ability to use appropriate models to solve problems.

Term paper, including personal observations, of an animal at a zoo or aquarium to (2)
apply the knowledge of biological science to distinguish between observations, inferences, relationships, and testimonials under investigation.

Short papers on (a) one alternative energy supply and (b) California water lab to encourage ability to use scientific knowledge to assess personal and environmental health.

Examinations requiring analysis of information to promote use the scientific knowledge and skills necessary for active citizenship.

10. EVALUATION OF STUDENT PERFORMANCE: 

Letter grade. Lecture supplemented with color slides, powerpoint, and discussion. Three in-class exams and one term paper are designed to encourage scientific thinking and problem-solving. Format includes problem-solving objective and essay questions (60% of grade).

Laboratory study guides require written interpretations of data acquired in lab experiments. Objective post-tests assess recall and problem-solving. (40% of grade).
11. RECOMMENDED or REQUIRED TEXT(S): 

Krogh, D. Biology: A Guide To The Natural World, 4th ed.” San Francisco: Benjamin Cummings, 2009.
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