How to study for A.P. Biology
To study effectively for biology, you need 

1. Effective general study skills such as:
	taking reading notes
outlining skills
formulating questions
low order questions
high order questions
identifying key concepts
looking for connections
identifying key vocabulary



2. An awareness of the key concepts of biology:
By far the most common pitfall of the beginning biology student is the impression that biology is "just a lot of memorization." This is caused by the fact that biology has a large specialized vocabulary which is necessary to express the important ideas of the discipline. Far from being a huge collection of mere facts, biology is tied together by a skeleton of concepts. The more a student is able to see this larger structure, the more easily he or she can assimilate a new fact. Brute memorization will never come close to the effectiveness of seeing the big picture and being able to place a new piece of information in it's proper place within that picture.

	 Some characteristics of biology and questions to ask while reading or studying biology:
(Synthesized from Mayr 1988, 1990 and other sources) 

	 1. Biology does not study ideals but populations of unique, variable individuals
Questions to ask:

How is this thing I'm studying a member of a population?
In this situation, what does "average" mean?
In this situation, what does "variance" mean? 

	 2. Biological phenomena have emergent properties
Questions to ask:

What is this thing I'm studying made of?
How is the sum greater than it's parts? 

	 3. Biological phenomena are history-bound.

Questions to ask

Does this have a past? What is it?
How did it's past make it what it is today? 

	 4. Biological phenomena have multiple levels of organization.
Each level of organization affects and is affected by the levels above and below it
Questions to ask:

On what level of organization is this thing I'm studying?
How is it affected by the levels above it? Below it?
How does it affect the levels above and below it? 

	 5. Biological phenomena operate on a program that can be passed down.
Questions to ask:

How is this controlled by genetics?
How is this controlled by processes of development? 

	 6. Biological phenomena are subject to natural selection.
Questions to ask:

How can this thing I'm studying affect the fitness of an organism? 

	 7. Biological phenomena are often regulated by interactions.
Questions to ask:

What keeps this from getting too high/many? too low/few? 

	 8. Things in biology have both a proximate and an ultimate cause.
Questions to ask:

What immediately causes this to happen?
In the long run, what is this for? What's important about it? How did it come to be? 



	 LEVELS OF ORGANIZATION

	atom
molecule
(simple molecule-monomer.....macromolecule-polymer)
cell
tissue
organ
organ system
organism
population
community
ecosystem
biosphere


	 SOME SPECIALTIES OF BIOLOGY

	biotechnology

botany

microbiology

molecular biology
genetics
cell biology
anatomy and physiology
embryology and developmental biology
behavior
taxonomy and systematics
ecology
biogeography
evolutionary biology

zoology


	MAJOR THEORIES/CONCEPTS OF BIOLOGY (the short list)

	CELL THEORY
GENE THEORY
HOMEOSTASIS
THE SPECIES CONCEPT
ECOLOGY
EVOLUTIONARY THEORY


SOME OTHER WAYS OF PUTTING IT: 

	 UNIFYING PRINCIPLES OF BIOLOGY
Identified by the Biological Sciences Curriculum Study (BSCS 1993) and recommended by them as forming the basis of ". . . a comprehensive foundation for the biological sciences. . ." 

	 EVOLUTION
1. The patterns and products of evolution, including genetic variation and natural selection
2. Extinction
3. Conservation biology, including wise use of resources
4. Characteristics shared by all living systems
5. Overview of biodiversity, including specialization and adaptation demonstrated by living systems.

	 INTERACTION AND INTERDEPENDENCE 
6. Environmental factors and their effects on living systems
7. Carrying capacity, and limiting factors
8. Community structure, including food webs and their constituents
9. Interactions among living systems
10. Ecosystems, nutrient cycles, and energy flow
11. The biosphere and how humans affect it

	 GENETIC CONTINUITY AND REPRODUCTION
12. Genes and DNA, and the effect of interactions between genes and the environment on growth and development
13. Patterns of inheritance demonstrated in living systems
14. Patterns of sexual reproduction in living systems

	 GROWTH, DEVELOPMENT, AND DIFFERENTIATION
15. Patterns of development
16. Form and function

	 ENERGY, MATTER, AND ORGANIZATION
17. Hierarchy of organization in living systems
18. Metabolism, including enzymes and energy transformation

	 MAINTENANCE OF A DYNAMIC EQUILIBRIUM
19. Homeostasis, the importance of feedback mechanisms, and certain behaviors
20. Human health and disease


	 A similar formulation is advanced by the National Research Council (NRC 1996). In summary:

	 THE CELL
THE MOLECULAR BASIS OF HEREDITY
BIOLOGICAL EVOLUTION
THE INTERDEPENDENCE OF ORGANISMS
MATTER, ENERGY, AND ORGANIZATION IN LIVING SYSTEMS
THE BEHAVIOR OF ORGANISMS


	 SPACIAL AND TEMPORAL SCALES OF BIOLOGY
(Things and events in biology are of different sizes and happen at different speeds)

	 infinitesimal (nanoseconds to seconds) (nanometers to millimeters)
[example: chemical reactions; movement of materials across a membrane in a cell]

	 organismal (seconds to decades) (millimeters to meters)
[example: heart function; anatomy; growth of populations]

	 regional/communal (days to millenia) (meters to kilometers)
[examples: forest growth; migratory routes; evolution of species]

	 geological (years to millions of years) (continental to global)
[examples: movement of glaciers; movement of continents; mountain building; 
evolution of major taxa
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	The National College Board AP Biology Topic Outline
The following guidelines are offered to help teachers and their students focus on unifying themes and key concepts.

	 I. Molecules and Cells (25%)
	 A. Chemistry of Life (7%)
	1. Water
2. Organic molecules in organisms
3. Free energy changes
4. Enzymes

	
	 B. Cells (10%)
	1. Prokaryotic and eukaryotic cells
2. Membranes
3. Subcellular organization
4. Cell cycle and its regulation

	
	 C. Cellular Energetics (8%)
	1. Coupled reactions
2. Fermentation and cellular respiration
3. Photosynthesis

	 II. Heredity and Evolution (25%)
	 A. Heredity (8%)
	1. Meiosis and gametogenesis
2. Eukaryotic chromosomes
3. Inheritance patterns

	
	 B. Molecular Genetics (9%)
	1. RNA and DNA structure and function
2. Gene regulation
3. Mutation
4. Viral structure and replication
5. Nucleic acid technology and applications

	
	 C. Evolutionary Biology (8%)
	1. Early evolution of life
2. Evidence for evolution
3. Mechanisms of evolution

	 III. Organisms and Populations (50%)
	 A. Diversity of Organisms (8%)
	1. Evolutionary patterns
2. Survey of the diversity of life
3. Phylogenetic classification
4. Evolutionary relationships

	
	B. Structure and Function 
of Plants and Animals (32%)
	1. Reproduction, growth, and development
2. Structural, physiological, and behavioral adaptations
3. Response to the environment

	
	 C. Ecology (10%)
	1. Population dynamics
2. Communities and ecosystems
3. Global issues


