Course Description

A. COVER PAGE

1. Course Title 9. Subject Area

Biology P

[_] History/Social Science
] English

] Mathematics
Laboratory Science

4. School [_] Language other than English
Arthur Andersen Community Learnin nter
ur Andersen Community Learning Cente [] Visual & Performing Ats (for 2003)

2. Transcript Title / Abbreviation

Biology P

3. Transcript Course Code / Number

5. District

Alameda [_] College Prep Elective

6. City 10. Grade Level(s)

Alameda 9-12

7. School / District Web Site 11. Seeking “Honors” Distinction?
D Yes No

8. School Contact 12. Unit Value

Name: Alison Gray ] 0.5 (half year or semester equivalent)

Title/Position: Counselor 1.0 (one year equivalent)
Phone: 510-521-7123 [] 2.0 (two year equivalent)
] Other:
Fax: 510-521-7350
E-mail: agray@alameda.k12.ca..us 13. Date of School Board Approval
14. Was this course previously approved by UC? Yes D No If so, year removed from list?

Under what course title? 1996-2000 Under what course title? Biology P (Encinal High
School)

15. Is this course modeled after an UC-approved course from another school? Yes D No
If so, which school(s)? Encinal High School, Alameda and B.A.S.E., Alameda

16. Pre-Requisites
Chemistry

17. Co-Requisites
None

18. Brief Course Description

This is a course where emphasis is placed on the important concepts applicable to all living organisms and systems.
Laboratory inquiry, field projects, demonstrations and course work is designed to develop a thorough
understanding of cellular biology, genetics, ecological relationships, chemistry of life, as well as an understanding
of natural history in regards to both the animal and plant kingdoms (taxonomy). Laboratory and field study work
will develop students reasoning power, the ability to apply biological principles; as well as acquaint students with
biological laboratory and field study techniques.




B. COURSE CONTENT

Please refer to instructions
19. Course Goals and/or Major Student Outcomes: Student will gain an appreciation of the scientific
process that has resulted in the body of knowledge encompassed in biology. The techniques and procedures in this
course include a variety of activities and investigations through which students may uncover conceptual
relationships that form the foundation for the study of life.

Cell Biolo

1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in

specialized areas of the organism's cells. As a basis for understanding this concept:

*  Students know cells are enclosed within semi permeable membranes that regulate their interaction with their
surroundings.

*  Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction
equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the
surroundings.

*  Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses
differ in complexity and general structure.

*  Students know the central dogma of molecular biology outlines the flow of information from transcription of
ribonucleic acid (RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm.

*  Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins.

*  Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of
sugar from carbon dioxide.

*  Students know the role of the mitochondria in making stored chemical-bond energy available to cells by
completing the breakdown of glucose to carbon dioxide.

*  Students know most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are
synthesized from a small collection of simple precursors.

*  Students know how chemiosmotic gradients in the mitochondria and chloroplast store energy for ATP

production.

*  Students know how eukaryotic cells are given shape and internal organization by a cytoskeleton or cell wall or
both.

Genetics

2. Mutation and sexual reproduction lead to genetic variation in a population. As a basis for understanding this

concept:

*  Students know meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and
segregate randomly during cell division to produce gametes containing one chromosome of each type.

*  Students know only certain cells in a multicellular organism undergo meiosis.

*  Students know how random chromosome segregation explains the probability that a particular allele will be in a
gamete.

*  Students know new combinations of alleles may be generated in a zygote through the fusion of male and female
gametes (fertilization).

*  Students know why approximately half of an individual's DNA sequence comes from each parent.

*  Students know the role of chromosomes in determining an individual's sex.

*  Students know how to predict possible combinations of alleles in a zygote from the genetic makeup of the
parents.

3. A multicellular organism develops from a single zygote, and its phenotype depends on its genotype, which is

established at fertilization. As a basis for understanding this concept:

*  Students know how to predict the probable outcome of phenotypes in a genetic cross from the genotypes of the
parents and mode of inheritance (autosomal or X-linked, dominant or recessive).

*  Students know the genetic basis for Mendel's laws of segregation and independent assortment.

*  Students know how to predict the probable mode of inheritance from a pedigree diagram showing phenotypes.



Students know how to use data on frequency of recombination at meiosis to estimate genetic distances between
loci and to interpret genetic maps of chromosomes.

4. Genes are a set of instructions encoded in the DNA sequence of each organism that specify the sequence of amino
acids in proteins characteristic of that organism. As a basis for understanding this concept:

Students know the general pathway by which ribosomes synthesize proteins, using tRNAs to translate genetic
information in mRNA.

Students know how to apply the genetic coding rules to predict the sequence of amino acids from a sequence of
codons in RNA.

Students know how mutations in the DNA sequence of a gene may or may not affect the expression of the gene
or the sequence of amino acids in an encoded protein.

Students know specialization of cells in multicellular organisms is usually due to different patterns of gene
expression rather than to differences of the genes themselves.

Students know proteins can differ from one another in the number and sequence of amino acids.

Students know why proteins having different amino acid sequences typically have different shapes and chemical
properties.

5. The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. As a basis for
understanding this concept:

Students know the general structures and functions of DNA, RNA, and protein.

Students know how to apply base-pairing rules to explain precise copying of DNA during semi conservative
replication and transcription of information from DNA into mRNA.

Students know how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural
products.

Students know how basic DNA technology (restriction digestion by endonucleases, gel electrophoresis, ligation,
and transformation) is used to construct recombinant DNA molecules.

Students know how exogenous DNA can be inserted into bacterial cells to alter their genetic makeup and
support expression of new protein products.

Ecology

6. Stability in an ecosystem is a balance between competing effects. As a basis for understanding this concept:

Students know biodiversity is the sum total of different kinds of organisms and is affected by alterations of
habitats.

Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity,
introduction of nonnative species, or changes in population size.

Students know how fluctuations in population size in an ecosystem are determined by the relative rates of birth,
immigration, emigration, and death.

Students know how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the
ecosystem and how oxygen cycles through photosynthesis and respiration.

Students know a vital part of an ecosystem is the stability of its producers and decomposers.

Students know at each link in a food web some energy is stored in newly made structures but much energy is
dissipated into the environment as heat. This dissipation may be represented in an energy pyramid.

Students know how to distinguish between the accommodation of an individual organism to its environment and
the gradual adaptation of a lineage of organisms through genetic change.

Evolution

7. The frequency of an allele in a gene pool of a population depends on many factors and may be stable or unstable
over time. As a basis for understanding this concept:

Students know why natural selection acts on the phenotype rather than the genotype of an organism.

Students know why alleles that are lethal in a homozygous individual may be carried in a heterozygote and thus
maintained in a gene pool.

Students know new mutations are constantly being generated in a gene pool.

Students know variation within a species increases the likelihood that at least some members of a species will
survive under changed environmental conditions.

Students know the conditions for Hardy-Weinberg equilibrium in a population, and why these conditions are not
likely to appear in nature.

Students know how to solve the Hardy-Weinberg equation to predict the frequency of genotypes in a population,
given the frequency of phenotypes.



8. Evolution is the result of genetic changes that occur in constantly changing environments. As a basis for
understanding this concept:

Students know how natural selection determines the differential survival of groups of organisms.

Students know a great diversity of species increases the chance that at least some organisms survive major
changes in the environment.

Students know the effects of genetic drift on the diversity of organisms in a population.

Students know reproductive or geographic isolation affects speciation.

Students know how to analyze fossil evidence with regard to biological diversity, episodic speciation, and mass
extinction.

Students know how to use comparative embryology, DNA or protein sequence comparisons, and other
independent sources of data to create a branching diagram (cladogram) that shows probable evolutionary
relationships.

Students know how several independent molecular clocks, calibrated against each other and combined with
evidence from the fossil record, can help to estimate how long ago various groups of organisms diverged
evolutionarily from each other.

Physiology

9. As a result of the coordinated structures and functions of organ systems, the internal environment of the human
body remains relatively stable (homeostatic) despite changes in the outside environment. As a basis for
understanding this concept:

Students know how the complementary activity of major body systems provides cells with oxygen and nutrients
and removes toxic waste products such as carbon dioxide.

Students know how the nervous system mediates communication between different parts of the body and the
body's interactions with the environment.

Students know how feedback loops in the nervous and endocrine systems regulate conditions in the body.
Students know the functions of the nervous system and the role of neurons in transmitting electrochemical
impulses.

Students know the roles of sensory neurons, interneurons, and motor neurons in sensation, thought, and
response.

Students know the individual functions and sites of secretion of digestive enzymes (amylases, proteases,
nucleases, lipases), stomach acid, and bile salts.

Students know the homeostatic role of the kidneys in the removal of nitrogenous wastes and the role of the liver
in blood detoxification and glucose balance.

Students know the cellular and molecular basis of muscle contraction, including the roles of actin, myosin, Ca*,
and ATP.

Students know how hormones (including digestive, reproductive, osmoregulatory) provide internal feedback
mechanisms for homeostasis at the cellular level and in whole organisms.

10. Organisms have a variety of mechanisms to combat disease. As a basis for understanding the human immune
response:

Students know the role of the skin in providing nonspecific defenses against infection.

Students know the role of antibodies in the body's response to infection.

Students know how vaccination protects an individual from infectious diseases.

Students know there are important differences between bacteria and viruses with respect to their requirements
for growth and replication, the body's primary defenses against bacterial and viral infections, and effective
treatment of these infections.

Students know why an individual with a compromised immune system (for example, a person with AIDS) may
be unable to fight off and survive infections by microorganisms that are usually benign.

Students know the roles of phagocytes, B-lymphocytes, and T-lymphocytes in the immune system.




20. Course Objectives

Course Objectives: Student will: 1) demonstrate the ability to design, perform and report investigations
related to concept areas, 2) correctly use laboratory equipment following safety guidelines, 3) incorporate
knowledge of current biology related events and advances into the context of their work and experiences in the
course.

The student should have a sound basis for understanding that:

¢  The fundamental life processes of plants and animals depend on a variety of chemical reactions that are carried
out in specialized areas of the organism's cells.

*  Mutation and sexual reproduction lead to genetic variation in a population.

* A multicellular organism develops from a single zygote, and its phenotype depends on its genotype, which is
established at fertilization.

*  Genes are a set of instructions, encoded in the DNA sequence of each organism that specify the sequence of
amino acids in proteins characteristic of that organism.

*  The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells.

¢ Stability in an ecosystem is a balance between competing effects.

¢ The frequency of an allele in a gene pool of a population depends on many factors, and may be stable or
unstable over time.

*  Evolution is the result of genetic changes that occur in constantly changing environments.

¢ As aresult of the coordinated structures and functions of organ systems, the internal environment of the
human body remains relatively stable (homeostatic), despite changes in the outside environment.

*  Organisms have a variety of mechanisms to combat disease.

21. Course Outline
Unit I: BIOLOGY OF CELLS

1. The Unity of Life

. Atoms and Molecules

L Water

. Organic Molecules

. Cells: An Introduction

. How Cells Are Organized

. How Things Get into and out of Cells

. How Cells Divide

2. Energetics
i The Flow of Energy
. How Cells Make ATP: Glycolysis and Respiration
. Photosynthesis, Light, and Life

3. Genetics
i From an Abbey Garden: The Beginning of Genetics
. Meiosis and Sexual Reproduction
. Genes and Gene Interactions
. The Chemical Basis of Heredity: The Double Helix
i The Genetic Code and Its Translation
i The Molecular Genetics of Prokaryotes and Viruses
i Recombinant DNA: The Tools of the Trade
. The Molecular Genetics of Eukaryotes

o Human Genetics: Past, Present, and Future




Unit II. BIOLOGY OF ORGANISMS

4. The Diversity of Life
*  The Classification of Organisms
*  The Prokaryotes and the Viruses
*  The Protists
¢ The Fungi
*  The Plants
*  The Animal Kingdom I: Introducing the invertebrates
¢  The Animal Kingdom II: The Protostome Coelomates
¢  The Animal Kingdom III: The Arthropods
*  The Animal Kingdom IV: The Deuterostomes

5. Biology of Plants

*  The Flowering Plants: An Introduction

¢ The Plant Body and Its Development

*  Transport Processes in Plants

¢ Plant Responses and the Regulation of Growth

6. Biology of Animals

*  The Vertebrate Animal: An Introduction
*  Energy and Metabolism I: Digestion
*  Energy and Metabolism II: Respiration
*  Energy and Metabolism III: Circulation
* Homeostasis I: Excretion and Water Balance
* Homeostasis II: Temperature Regulation
*  Homeostasis III: The Immune Response
* Integration and Control I: The Endocrine System
* Integration and Control II: The Nervous System
* Integration and Control III: Sensory Perception and Motor Response
¢ The Continuity of Life I: Reproduction
¢ The Continuity of Life II: Development

Unit III. BIOLOGY OF POPULATIONS

7. Evolution
*  Evolution: Theory and Evidence
¢  The Genetic Basis of Evolution
e Natural Selection
*  On the Origin of the Species
e  The Evolution of the Hominids
e Animal Behavior and Its Evolution

8. Ecology
¢ Population Dynamics: The Numbers of Organisms
¢ Interactions in Communities
¢  Ecosystems
¢ The Biosphere

22. Texts & Supplemental Instructional Materials
Biology by Helena Curtis and N. Sue Barnes
Fifth Edition

Biology: The Dynamics of Life, by National Geographic
Glencoe McGraw-Hill, 2000

SBN: 0-02-828242-6

Biology: Living Systems, by Oram
Glencoe McGraw-Hill, 1998
0028263472




23. Key Assignments

In addition to unit-by-unit problem sets, tests, and laboratory experiments and field studies, students will design
and implement an applied biology project that will demonstrate a practical use of biology in the world. The project
will include an oral presentation, a written report of findings, and a visual exhibition. Learners will do a variety of
labs/projects involving the use of, or learning of, basic concepts that form the foundation of biology. Basic
observational skills, experimental design, data analysis (up to and including nonparametric statistical analysis) will
be built upon. Microscopy skills, including histology, identification of representative microscopic life forms, and
scaled size measurement are included. Osmosis concepts -- determine by a series of leaner designed experiment to
determine the molecular cut off of commercial dialysis tubing in order to relate to the concept of semi-
permeability. Enzyme chemistry: with aid of computer based spread sheet programs to determine optimum pH and
temperature for activity of specific enzyme. Student lead survey of flora and fauna in their community,
incorporating massive research to identify as many different forms as possible. From their primary data, students
will create their own classification method and field guide. Original research project -- Design and execute a series
of experiments to answer a biology related question to which the answer is not published.

24. Instructional Methods and/or Strategies

Instructional Methods include:

¢ Direct Instruction: lecture, reading, in class research, problem sets, presentations, and guest speakers

¢ Instructional Materials: textbook; primary and secondary materials, experts from the field, and electronic
media

¢ Team Teaching which will include business, university, and community based partners

¢ Community based applied concept projects

*  Self-directed, cooperative, and collaborative learning and laboratory projects

* Instruction adaptable to levels of learning

¢ Laboratory experiments

Student oral presentations

25. Assessment Methods and/or Tools

Evaluation of student performance is based on individual abilities, interests, and talents. Methods by which student
progress is assessed will be through a variety and/or combination of methods. The methods available include but
are not limited to the following:

*  Maintaining a laboratory notebook and journal of all experiments, observations, etc.
*  Regular review of work by science teacher,

¢ Portfolios

¢ Teacher observation

¢ Student demonstrations

*  Student work samples

*  Written examination

¢ Laboratory experiments

*  Applied biology projects

C. HONORS COURSES ONLY

Please refer to instructions

26. Indicate how this honors course is different from the standard course.
N/A

D. OPTIONAL BACKGROUND INFORMATION

Please refer to instructions

27. Context for Course (optional)

28. History of Course Development (optional)




