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Course Description:
Advanced Placement (AP) Biology is designed to be the equivalent of a first-year college biology course usually taken by biology majors during their first year. It is intended to prepare students to take the advanced placement test. Approximately 25% of the course involves a study of molecules and cells, 25% genetics and evolution, and 50% involves a study of organisms and ecology. 

Descriptive and experimental laboratory exercises provide maximum opportunity for students to learn a variety of skills and reinforce facts, concepts, and principles of general biology covered in lecture, reading, and discussion. 

AP Biology provides an orderly development of the fundamental concepts and principles of biology with an emphasis on critical thinking skills and laboratory experiences. Topics of study include molecules and cells, heredity and evolution, and organisms and populations. Laboratory work is an integral component of this course. 
The pace and depth of material covered exceeds the standard introductory high school biology course, as does the college-level textbook, laboratory work, and time and effort required of students. Students are required to take the AP Biology exam at the end of this course.

Course Purpose: 
AP Biology provides students with an opportunity to develop a conceptual framework for modern biology, emphasizing applications of biological knowledge and critical thinking to environmental and social concerns. Instruction is designed in sequence to provide students with learning opportunities in the appropriate settings. These opportunities include laboratories, classrooms, forms of technology, and collaborative and individual projects. Teaching strategies include in-depth laboratory investigations, demonstrations, and student hands-on experiences. 

Goals: 
1. To understand the fundamental concepts and principles of biology through the investigation of biological phenomena, theories, and experimental methods. 
2. To develop problem-solving skills and sound reasoning through asking and answering of testable questions and employing the components of a well-designed experimental investigation. 
3. To foster scientific habits of mind including curiosity, creativity, and objectivity. 
4. To understand the interactions of biology to the other sciences, society, nature, culture, and technology

.

Conceptual Organization: 
Being that the content and level of depth of the material is equivalent to a college level course, it is expected that students will be independent learners and be able to apply the facts and concepts in real-world situations. The amount of homework is greater than expected in regular high school sciences. It is expected that students will work on homework daily.  Amount of time allocated to homework will differ with each individual student. Lab techniques are learned through the twelve AP labs, as well as, several additional labs. Labs emphasize development and testing of the hypothesis, collection analysis, presentation of data, and discussion of results. 
The topics in their order of sequence within the course are provided to develop a strong conceptual understanding of biology and serve as a conceptual framework for the laboratories conducted throughout the course. Studies include exercises designed for the integration of the general topics of biology through the eight major themes as specified by the College Board. 

Major Themes: (AP Biology Course Description)
I. Science as a Process—Science is a way of knowing. It can involve a discovery
process using inductive reasoning, or it can be a process of hypothesis testing.
II. Evolution—Evolution is the biological change of organisms that occurs over
time and is driven by the process of natural selection. Evolution accounts for the
diversity of life on Earth.
III. Energy Transfer—Energy is the capacity to do work. All living organisms are
active (living) because of their abilities to link energy reactions to the biochemical
reactions that take place within their cells.
IV. Continuity and Change—All species tend to maintain themselves from
generation to generation using the same genetic code. However, there are
genetic mechanisms that lead to change over time, or evolution.
V. Relationship of Structure to Function—The structural levels from molecules
to organisms ensure successful functioning in all living organisms and living
systems.
VI. Regulation—Everything from cells to organisms to ecosystems is in a state of
dynamic balance that must be controlled by positive or negative feedback
mechanisms.
VII. Interdependence in Nature—Living organisms rarely exist alone in nature.
VIII. Science, Technology, and Society—Scientific research often leads to
technological advances that can have positive and/or negative impacts upon
society as a whole.

Of these, evolution is the underlying foundation for all modern biological thought, and this is emphasized in every unit.  Evolution is the common thread that links all of our biological framework together.  As Theodosius Dobzhansky said once, “Nothing in biology makes sense except in the light of evolution.”  






Major Concepts:
The major concepts will be study in the order listed below.  The percentages are equivalent to how much time we will spend during the year on these topics.

Percentage
Topic of Course
I. Molecules and Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25% 
A. Chemistry of Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7%
Water
Organic molecules in organisms
Free energy changes
Enzymes
B. Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10%
Prokaryotic and eukaryotic cells
Membranes
Subcellular organization
Cell cycle and its regulation
C. Cellular Energetics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8%
Coupled reactions
Fermentation and cellular respiration
Photosynthesis
II. Heredity and Evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25% 
A. Heredity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8%
Meiosis and gametogenesis
Eukaryotic chromosomes
Inheritance patterns
B. Molecular Genetics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9%
RNA and DNA structure and function
Gene regulation
Mutation
Viral structure and replication
Nucleic acid technology and applications
C. Evolutionary Biology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8%
Early evolution of life
Evidence for evolution
Mechanisms of evolution
III. Organisms and Populations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50% 
A. Diversity of Organisms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8%
Evolutionary patterns
Survey of the diversity of life
Phylogenetic classification
Evolutionary relationships
B. Structure and Function of Plants and Animals . . . . . . . . . . 32%
Reproduction, growth, and development
Structural, physiological, and behavioral adaptations
Response to the environment
C. Ecology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10%
Population dynamics
Communities and ecosystems
Global issues


Meeting Times:
This course runs for 36 weeks.  The class will meet for a 90 minute double period all week.

Textbook and Other Materials: 
Text and Resources 
· Campbell, Neil and Reece, Jane B. 2008. AP Edition Biology, Eighth Edition, San Francisco, CA: Pearson Benjamin Cummings
· AP Biology Lab Manual. College Board, 2001
· Heitz, Jean, and Giffen, Cynthia. 2008. Practicing Biology A Student Workbook, Eighth Edition, San Francisco, CA:  Pearson Benjamin Cummings
· Holtzclaw, Fred W., Holtzclaw, Theresa K. 2008.  AP Biology Test Prep, Eighth Edition, San Francisco, CA:  Pearson Benjamin Cummings
· Waterman, Margaret and Stanley, Ethel.  2008. Biological Inquiry, A Workbook of Investigative Cases, Eight Edition, San Francisco, CA:  Pearson Benjamin Cummings


Supplemental Resources
· Fully-equipped laboratory/classroom combination that includes the space, facilities, and equipment to safely conduct hands-on inquiry-based investigations
· Released multiple choice test and free response biology questions 
· Selected internet access and electronic media 

Assessment: 
Assessment and evaluation are essential to learning and teaching. Ongoing assessment and evaluation are significant in supporting student achievement, motivation student performance and providing the basis upon which teachers make meaningful instructional decisions. All aspects of progress in science are measured using multiple methods such as authentic assessments, performance assessments, formative assessments, observational assessments, lab reports, projects, research activities, reports, and conventional summative assessments. Student understanding is evaluation using an assessment cycle that includes formative assessments and summative assessments. Formative assessments are used to check student understanding while learning is occurring, and provide students and teachers with learning progress information. Summative assessments, such as unit and semester tests, evaluate student achievement, and along with other measures such as laboratory and project work are data points used to determine the level of student performance. 
Each textbook chapter/unit is assessed with a testing instrument that models the complexity and format of the AP Biology exam. Each test contains multiple-choice questions and usually at least one or two free response questions selected from released tests or other college materials. A comprehensive semester exam is administered in the fall and a full year comprehensive semester exam is administered in the spring prior to the AP exam.
Class grades are distributed as follows:
	Exams and Quizzes					50%
	Labs and Lab Reports				25%
	Homework/Daily Work/Readings/Projects		25%

Laboratory Experience: 
Laboratory investigations are an integral component of this course. These investigations are designed to stress biology and science in general as a process, lab activities emphasize development and testing of the hypothesis; collection, analysis, and presentation of data; and a clear discussion of results. The lab work in this course supports, enhances, and extends the concepts and principles presented in the classroom. They also provide students with the opportunity to learn and apply new laboratory skills, foster collaborative relationships with other, and improve problem-solving skills. Simulations and virtual experiences are useful to extend or supplement hands-on learning, but they do not replace it. Students will be required to complete all 12 labs in the AP Lab Manual for Students.  I will also provide several smaller labs to supplement these concepts.
It is my hope that they will complete a minimum of 2 labs per unit in the textbook.  This will ensure that all students will spend more than 25% of their class time doing hands-on laboratory work.  For each lab they complete, students will have some sort of write up that will have to be turned in.  Students will have to complete a full lab report for the 12 required labs. The 12 labs that will be covered on the AP Biology Examination are: 
1. Diffusion and Osmosis
2. Enzyme Catalysis
3. Mitosis and Meiosis
4. Plant Pigments and Photosynthesis
5. Cell Respiration
6. Molecular Biology
7. Genetics of Organisms
8. Population Genetics and Evolution
9. Transpiration
10. Physiology of the Circulatory System
11. Animal Behavior
12. Dissolved Oxygen and Aquatic Primary Productivity
Case Study Investigations:
Students will be required to do ten biological case study investigations throughout the year.  The individual case studies will correspond with the eight major overlying themes of our course of study.  These investigations are meant for students to apply biological knowledge and critical thinking skills as they relate to environmental and social concerns.  These investigations will also allow students to better understand the way scientists work in order to better grasp biological issues that affect them as global citizens. 










	AP Content
	Chapter(s)
	Title
	Weeks
	Topics
	Labratory

	Molecules & Cells

	Chemistry of Life: 3-5, 8
	3-Water and Fitness of the Environment
4-Carbon and the Molecular Diversity of Life
5-The Structure and Function of Macromolecules
8-Enzymes
	2.5 (7%)
	-Water
-Organic Molecules
-Free Energy Changes
-Enzymes
	Case Analysis #1-“Picture Perfect” 

AP Lab 2-Enzyme Catalysis


	
	Cells: 6, 7, 11, 12

	6-A Tour of the Cell
7-Membrane Structure and Function
11-Cell Communication
12-The Cell Cycle
	3.0 (10%)
	-Prokaryotic and Eukaryotic Cells
-Membranes
-Subcellular Organization
-Cell Cycle and Regulation
	AP Lab 1-Diffusion & Osmosis


Introduction to Microscopy. observation and drawing of cells
from live and prepared specimens

Case Analysis #10-“Shh:  Silencing the Hedgehog Pathway” 

	
	Cellular Energetics:  8-10 

	8-An Introduction to Metabolism
9-Cellular Respiration
10-Photosynthesis
	3.0 (8%)
	-Coupled Reactions
-Fermentation and Cellular Respiration
Photosynthesis
	



AP Lab 4- Plant Pigments & Photosynthesis

AP Lab 5- Cell Respiration



Case Analysis #2-“Bean Brew” 





	AP Content
	Chapter(s)
	Title
	Weeks
	Topics
	Labratory

	Heredity & Evolution

	Heredity:  13-15
	13-Meiosis and Sexual Life Cycles
14- Mendel and the Gene Idea
15-The Chromosomal Basis of Inheritance
	3.0 (8%)
	-Meiosis and Gametogenesis
-Eukaryotic Chromosomes
-Inheritance Patterns
	AP Lab 3-Mitosis & Meiosis

AP Lab 7- Genetics of Organisms


	
	Molecular Genetics: 16-20
	16-The Molecular Basis of Inheritance
17- From Gene to Protein
18- The Genetics of Viruses and Bacteria
19- Eukaryotic Genomes
20- DNA Technology and Genomics
	3.5 (9%)
	-RNA & DNA Structure and Function
-Gene Regulation
-Mutation
-Viral Structure and Replication
-Nucleic Acid
-Nucleic Acid Technology and Applications
	AP Lab 6- Molecular Biology


Case Analysis #3-“The Donor’s Dilemma” 

Case Analysis #9-“Pandemic Flu” 

	
	Evolutionary Biology:  22-26

	22-Descent with Modification
23- The Evolution of Populations
24- The Origin of Species
25- Phylogeny and Systematics
26- The Tree of Life
	3.0 (8%)
	-Early Evolution of Life
-Evidence of Evolution
-Mechanisms of Evolution
	AP Lab 8- Population Genetics & Evolution


Case Analysis #4-“Tree Thinking” 

	Organisms & Populations

	Diversity of Organisms:  25-34
	25- Phylogeny and Systematics
26-The Tree of Life
27-Prokaryotes
28-Protists
29-Plant Diversity I
30-Plant Diversity II
31-Fungi
32-An Introduction to Animal Diversity
33-Invertebrates
34-Vertebrates
	2.5 (8%)
	-Evolutionary Patterns
-Survey of the Diversity of Life
-Phylogenetic Classification
-Evolutionary Relationships

	Misc. plant anatomy/physiology labs - ex. flower dissection; pollen germination; stomata observation

Case Analysis #5-“Unveiling the Carboniferous” 



	AP Content
	Chapter(s)
	Title
	Weeks
	Topics
	Labratory

	
	Structure and Function of Plants and Animals: 21, 29, 30, 35-39, 40-49, .51
	21-The Genetic Basis of Development
29- Plant Diversity I

30- Plant Diversity II
35- Plant Structure, Growth and Development
36- Transport in Vascular Plants
37- Plant Nutrition
38- Angiosperm Reproduction and Biotechnology
39- Plant Responses to Internal and External Signals
40-Animal Forms and Functions
41-Animal Nutrition
42-Circulation and Gas Exchange
43- The Immune System
44- Osmoregulation and Excretion
45- Hormones and the Endocrine System
46- Animal Reproduction
47- Animal Development
48- Nervous System
49- Sensory and Motor Mechanisms
51- Behavioral Ecology 
	Plants- 4.5 (12%)

Animal
6.5 
(20%)
	Reproduction, Growth, and Development:  Plants & Animals
-Structural, Physiological, and Behavioral Adaptations:  Plants & Animals
-Response to the Environment:  Plants & Animals
	AP Lab 9- Transpiration

AP Lab 10- Physiology of the Circulatory System

AP Lab 11- Animal Behavior


Case Analysis #6-“Corn Under Construction” 


Case Analysis #7-“Galloper’s Gut” 

	
	Ecology:  50, 52-55
	50-An Introduction to Ecology and the Biosphere
52-Population Ecology
53-Community Ecology
54-Ecosystems
55- Conservation Biology and Restoration Ecology

	2.5
(10%)
	-Population Dynamics
-Communities and Ecosystems
-Global Issues 
	AP Lab 12- Dissolved Oxygen & Aquatic Primary Productivity


Case Analysis #8-“Back to the Bay” 



