AP Biology 

Mrs. Cochran Room 239

Prerequisites: successful completion of Biology; successful completion of or concurrent enrollment in Chemistry
Course Overview: AP Biology is designed to offer a solid foundation in introductory college-level biology. The course is structured around the four big ideas, enduring understanding, and science practices that aid in understanding biology.
Science is a process, a way of knowing and understanding. What we know today is a result of inquiry. Inquiry, critical thinking, and reasoning are an important part of this course.

Instructional Context: AP Biology is a second full year of Biology. It is taught to sophomores, juniors, and seniors who have successfully completed Biology. Students attend five 50 minute class periods a week.
Grading: There are fewer graded assignments in AP Biology than in regular biology.  Grades will come from homework, labs, weekly quizzes, and tests.  Assignments are due on the date stated.  Make up work and extra handouts are always available in the AP Biology crate below the front table.
Vocabulary Quizzes: There will be 11 weekly quizzes on biological and scientific vocabulary.  You will receive the list of words for all 11 weeks at the start of each semester.  Very simply, they are always in a matching format and worth 20 points.  The goal is to make you very familiar with the Latin and Greek roots that are the basis of most science terminology.  
Tests and Make-up Tests:  Tests will be given during days where we have a double block (lab days) to give students sufficient time to take the test. If the student does not feel they need both periods, they may come in later in the period. No additional time will be given on tests. Tests will consist of multiple choice questions and 1 essay.

Instructional Resources: 
Reece, Jane, et al., Campbell Biology, 9th Edition 2011, Pearson Benjamin Cummings.

Giffen, Cynthia and Heitz, Jean. Practicing Biology, 3rd Edition, 2008, Pearson Benjamin Cummings.

Holtzclaw, Fred and Holtzclaw, Theresa. Pearson Active Reading Guide (to accompany Campbell Biology), 2011, Pearson Benjamin Cummings.
AP Biology Investigative Labs: an Inquiry Based Approach.

AP Biology Content:

The AP course is structured around four big ideas, the enduring understandings within the big ideas and the essential knowledge within the enduring understanding.

The Big Ideas:


Big Idea 1: The process of evolution drives the diversity and unity of life.

Big Idea 2: Biological systems utilize free energy and molecular building blocks to grow, to reproduce, and to maintain dynamic homeostasis.
Big Idea 3: Living systems store, retrieve, transmit and respond to information essential to life processes.

Big Idea 4: Biological systems interact, and these systems and their interactions possess complex properties.

The Laboratory Component:

This class also consists of inquiry labs and the use of seven science practices throughout the course. Students will engage in student-directed lab investigations for a minimum of 25% of instructional time and will include at least two inquiry based investigations for each of the four big ideas. Additional labs will aid to deepen the students understanding and reinforce the application of the science practices.
The Seven Science Practices:

1. The student can use representations and models to communicate scientific phenomena and solve scientific problems.

2. The student can use mathematics appropriately.

3. The student can engage in scientific questioning to extend thinking or to guide the investigations within the context of the AP course.

4. The student can plan and implement data collection strategies appropriate to a particular scientific question.

5. The student can perform data analysis and evaluation of evidence.

6. The student can work with scientific explanations and theories.

7. The student is able to connect and relate knowledge across various scales, concepts and representations in and across domains.
Contact info:



Email: cochranb@wcsoh.org





Phone: 203-1029
Voicemail: 797-8113 (I rarely check this, so email and phone are the best methods to reach me)
Units of Instruction
Unit 1: Introduction and Basic Chemistry

Big Idea 2

Connected to enduring understandings:

2. A Growth, reproduction and maintenance of the organization of living systems require free energy and matter.

Chapters:


2. The Chemical Context of Life


3. Water and the Fitness of the Environment

Unit 1 Overview:


1. Inquiry as a way to learn science


2. The Chemical Context of Life

3. Water and Life
Activities:

1. Students will use manipulatives to make models of atoms and molecules to help with understanding of basic chemistry concepts (bonding, ions, etc) and how these concepts impact living (SP 1, 7).

2. Biology Collection: Students will be given a list of 120 science terms that they will see over the course of the semester. Students are expected to find 50 of the terms represented in nature, take an original photograph, and explain why their photograph represents each term (SP 1, 3, 7) (9 week project)

3. Water Olympics: Students will conduct a variety of inquiry based experiments demonstrating water’s unique properties. Students will analyze each test and be able to demonstrate how each competition is representative of a unique property of water (SP 2, 3, 4, 5)

Unit 2: Ecology

Big Ideas 1,2,3,4
Connected to enduring understandings:

1. A Change in the genetic makeup of a population over time is evolution.


1. C Life continues to evolve within a changing environment.


2. A Growth, reproduction and maintenance of the organization of living 

systems require free energy and matter.

2. C Organisms use feedback mechanisms to regulate growth, 

reproduction, and dynamic homeostasis.

2. D Growth and dynamic homeostasis of a biological system are 

influenced by changes in the system’s environment.

2. E Many biological processes involved in growth, reproduction and 

dynamic homeostasis include temporal regulation and coordination.

3. E Transmission of information results in changes within and between 

biological systems

4. A Interactions within biological systems lead to complex properties.

4. B Competition and cooperation are important aspects of biological 

systems

4. C Naturally occurring diversity among and between components within 

biological systems affects interactions within the environment.
Chapters:


51. Animal Behavior


52.  An Introduction to Ecology and the Biosphere


52.4


53. Population Ecology

54. Community Ecology


55. Ecosystems and Restoration Ecology


56. Conservation Biology and Global Change

Unit 2 Overview:


1. Animal Behavior


2. Biomes


3. Models of Population Growth


4. Regulation of Population Growth


5. Determining Population Size (Field Techniques)


6. Community interactions


7. Species Diversity and composition


8. Community biodiversity


9. Energy flow and chemical cycling in ecosystems


10. Primary Productivity


11. Human Activities that threaten biodiversity


12. Energy Transfer between trophic levels

Labs:


1.  Pill Bug Behavior Lab (Modified Investigation 12 by use of a different organism that enables our district to save money). Students design their own controlled experiment to investigate a question they have about animal behavior (kinesis and taxis). The entire lab and experimental design will be written in the student lab notebook. (Supports big idea 4; SP 1, 2, 3, 4, 5, 6, 7)


2.  Dissolved Oxygen and Primary Productivity. Through guided inquiry students will investigate how to measure dissolved oxygen using dissolved oxygen probes. Students will explore respiration and photosynthesis as they study photosynthetic algae from our land lab pond as they study gross and net primary productivity. This study will involve hypothesizing, designing an experiment, data collection, calculations, graphing and making a conclusion which will be written in the lab notebook.


3. Energy Dynamics (Investigation 10): Students will explore energy in a model ecosystem by estimating net primary productivity of Wisconsin Fast Plants growing under lights and the flow of energy from plants to cabbage white butterflies as the larvae consume cabbage family plants. This investigation allows students to explore basic ecological concepts with respect to energy flow, the roles of producers and consumers, and the complex interactions between organisms in a community. The entire lab and experimental design will be written in the student lab notebook. (SP 1, 2, 3, 4, 5, 6, 7; Supports big idea 4)
Activities:


1. Turtle trapping: Students will use methods to determine population change of turtles in our land lab pond. Students will work in conjunction with a professor from Otterbein University to complete a study of the turtle population at our land lab.  Students will work to trap, number, determine recapture, measure growth, determine species, and mark new captures as we continue to monitor the turtle population in out land lab. (SP 2, 4, 5, 6, 7)

2. Students will complete an article review on the Lake Erie Dead Zone to grasp a detailed close to home understanding of human disturbances to the ecosystem. Students will explore the researched based studies and analyze the data for its meaning.


3. Land Lab and Vicinity Water Quality Testing: Students will determine the water quality of the pond and streams surrounding our land lab by macro- invertebrates. Students will collect samples of water, identify macro-invertebrates, and determine quality of water. Students will discuss the ability of some species ability to survive in more polluted areas, discuss how directional selection  can occur due to water quality etc. (SP 2,3,4,5,7) (connects Big Idea 4 to Enduring Understanding 1C)
Unit 3: Biochemistry and Introduction to the Cell

Big Ideas 1,2,3,4
Connected to enduring understandings:


1. D The origin of living systems is explained by natural processes.


2. A Growth, reproduction and maintenance of the organization of living 

systems require free energy and matter.


2. B Growth, reproduction and dynamic homeostasis require that cells 

create and maintain internal environments that are different from their 

external environments.


3. A Heritable information provides for continuity of life.


4. A Interactions within biological systems lead to complex properties.

systems.


4. C Naturally occurring diversity among and between components within 

the biological systems affect interactions within the environment.
Chapters:

4. Carbon and the Molecular Diversity of Life


5. The Structure and Function of Large Biological Molecules

6. A Tour of the Cell



7. Membrane Structure and Function

Unit 3 Overview:


1. The impact of carbon as the backbone of life


2. How monomers build polymers and their roles in living things


3. Membrane bound organelles structure and function


4. Membrane structure and function

Labs:


1. Diffusion and Osmosis (Investigation 4):  Students will calculate surface area to volume ratios and make predictions about which measurement has the greater influence on the rate of diffusion. Students create artificial cells to model diffusion, observe osmosis in living cells, and measure water potential in different types of plants. Students will design and conduct experiments to answer questions that emerge through the inquiry process. The entire lab and experimental design will be written in the student lab notebook. (Supports big idea 2; SP 1, 2, 3, 4, 5, 6, 7)
Activities:


1. Students will use manipulatives to build polymers from monomers for the 4 major biological macromolecules discussed. Students will answer questions as they proceed to facilitate their understanding of structure and function. (SP 1)

2. Build-a-membrane: Activity from learn.genetics.utah.edu creates a 3D model of the cell membrane with proteins embedded. Students will also complete animations from the Amazing cells page of the learn.genetics.utah.edu website. (SP1)

3. From Practicing Biology, 3rd Edition.

Activity 4.1/5.1 “How can you identify organic macromolecules?”

Activity 4.2/5.5 “What predictions can you make about the behavior of organic molecules if you know their structure?”

Activity 4.2/5.2 Test Your Understanding “Explain your reasoning as to the outcome of experiments whose outcomes depend on the chemical characteristics of the four major types of macromolecules.”

Unit 4: Cellular Energy and Related Processes

Big Ideas: 1, 2, 4

Connected to enduring understandings:


1. A Change in the genetic makeup of a population over time is evolution


1. D The origin of living systems is explained by natural processes.


2. B Growth, reproduction and maintenance of the organization of living 

systems require free energy and matter.
2. C Organisms use feedback mechanisms to regulate growth and 

reproduction, and to maintain dynamic homeostasis


4. A Interactions within biological systems lead to complex properties.


4. B Competition and cooperation are important biological systems

Chapters:


8. An Introduction to Metabolism


9. Cellular Respiration and Fermentation


10. Photosynthesis

Unit 4 Overview:


1. Metabolic Pathways


2. Laws of Energy Transformation


3. How ATP powers cellular work


4. Enzyme structure and function


5. Harvesting Chemical energy (glycolysis, intermediate, Krebs, oxidative 

phosphorylation)

6. Light Reactions and the Calvin Cycle

7. Photorespiration and evolution of alternative mechanisms of carbon 

fixation.
Activities:


1. From Practicing Biology, 3rd Edition

Activity 9.1 A Quick Review of Energy Transformations

Activity 9.2 Modeling Cell Respiration: How can cells convert the energy in glucose to ATP?
Activity 10.1 Modeling Photosynthesis: How can cells use the sun’s energy to convert carbon dioxide and water into glucose (10.1 Test your understanding)

Activity 10.2 How do C3, C4, and CAM photosynthesis compare? (Connects big idea 2 to enduring understanding 1. A)


2. Toothpickase: Students simulate enzymatic reactions and practice calculating reaction rates using paper and toothpicks. Students examine substrate as a limiting factor, effects of temperature, and substrate recognition as a factor of rate.

3. The Evolution of the Cell: From learn.genetics.utah.edu- Discusses the endosymbiotic theory. As a class we discuss and analyze the endosymbiotic theory and how prokaryotes carry on energy transfer process without membrane bound organelles (connection of big idea 2 to enduring understanding 1B).
Labs: 

1. Enzyme Activity (Investigation 13): Students will explore through guided inquiry biotic and abiotic factors that influence rates of enzyme activity. Students will study the enzymatic activity of peroxidase and use Guaiacol to measure the amount of Oxygen released. The entire lab and experimental design will be written in the student lab notebook.  (SP 2, 3, 4, 5; Supports big idea 4)

2. Cell Respiration (Investigation 6): Students will explore factors that affect the rate of cellular respiration in multicellular organisms in this inquiry based lab. Students will assemble respirometers to measure oxygen consumed by germinating seeds. The entire lab and experimental design will be written in the student lab notebook. (SP 2, 3, 4, 5; Supports big idea 2)


3. Photosynthesis (Investigation 5): Students will measure the rate of photosynthesis in this student directed and inquiry based investigation using the floating leaf disc procedure. The entire lab and experimental design will be written in the student lab notebook. (SP 2,3,4; Supports big idea 2)

Unit 5: Cell Communication and the Cell Cycle

Big Ideas: 2, 3

Connected to enduring understandings:


2. E Many Biological processes involved in growth, reproduction and 

dynamic homeostasis include temporal regulation and coordination.

3. A Heritable information provides for continuity of life.


3. B Expression of genetic information involves cellular and molecular 

mechanisms.


3. D Cells communicate by generating, transmitting and receiving 

chemical signals.

Chapters:


11. Cell Communication


12. The Cell Cycle

Unit 5 Overview:


1. Evolution of cell signaling


2. Reception, transduction, and response


3. Apoptosis


4. Mitosis


5. Evolution of mitosis


6. How the eukaryotic cell is regulated by a molecular control system


7. Origin of cell communication

Activities:


1. Cell Communication Animation and Activities: from learn.genetics.utah.edu. Uses worksheets, animations, and instructional cards, students will model cell communication by acting out components of cell communication. Animations and activities also include an example of cell communication involving the flight of fight response, When Cell Communication Goes Wrong, and Dropping Signals. (SP 1)


2. Practicing Biology, 3rd Edition Activity 11.1 How are chemical signals translated into cellular responses?

3. Using mitosis note cards, students estimate the amount of time a cell spends in each mitotic stage and develop a data table and graph to represent their data (SP 5).


4. M&M Chi Square Analysis: – Students determine if the observed frequencies of colors of M&M’s in a bag are similar to the predicted values as published on the M&M website.

Labs:


1. Cell Division Parts 1, 2, 3 (Investigation 7) Students will complete the portion of investigation 7 that deal with mitosis. Students will model mitosis through the use of pipe cleaners, study the effect of the pathogen lectin on mitosis in onion root tips and use Chi Square to analyze results. Students will also compare chromosomes of normal cells and cancer cells. The entire lab and experimental design will be written in the student lab notebook. (SP 2, 3, 4, 5; supports big idea 3).
Unit 6: Genetic Basis of Life

Big Ideas 1, 3, 4
Connected to enduring understandings:


1. A Change in the genetic makeup of a population over time is evolution.


3. A Heritable information provides for continuity of life.


3. C The processing of genetic information is imperfect and is a source of 

genetic variation


4. C Naturally occurring diversity among and between components within 

biological systems affects interactions with the environment.
Chapters:


13. Meiosis and Sexual Life Cycles


14. Mendel and the Gene Idea


15. The Chromosomal Basis of Inheritance

Unit 6 Overview:

1. Genes are passed from parents to offspring by the inheritance of 

chromosomes,


2. Meiosis reduces the number of chromosomes from diploid to haploid


3. Evolutionary significance of genetic variation that results from sexual life 

cycles.


4. Concepts of Mendelian genetics


5. Genes are located along chromosomes (gene linkage, gene mapping, 

genetic disorders).

Activities:


1. Students will perform a virtual fly lab to gain data for genetic crosses of Drosophila. They will develop a null hypothesis, determine the mode of inheritance based on data, and use Chi Square to analyze data. (SP 2, 5).
Labs:


1. Cell Division: Mitosis and Meiosis Parts 4 and 5 (Investigation 7): Students will model the chromosome reduction in meiosis by using pipe cleaners. Students will then investigate the crossing over occurrence in Sordaria. (SP 2, 5; Supports big idea 3)

Unit 7: Gene Activity and Biotechnology

Big Ideas 1,2,3,4

Connected to enduring understandings:


1. A Change in the genetic makeup of a population over time is evolution

2. C Organisms use feedback mechanisms to regulate growth and 

reproduction, and to maintain dynamic homeostasis. 


2. E Many biological processes involved in growth, reproduction and 

dynamic homeostasis include temporal regulation and coordination.


3. A Heritable information provides for continuity of life.


3. B Expression of genetic information involves cellular and molecular 

mechanisms.


3. C The processing of genetic information is imperfect and is a source of 

genetic variation.


4. A Interactions within biological systems lead to complex properties.
Chapters:


16. The Molecular Basis of Inheritance


17. From Gene to Protein


18. Regulation of Gene Expression


19. Viruses


20. Biotechnology


21. Genomes and Their Evolution

Unit 7 Overview:


1. DNA is the genetic material (historical experiments, Structure and 
function, replication.


2. Flow of genetic information


3. Mutations


4. Gene expression and control


5. Viruses: structure and activity


6. Restriction enzymes, plastids, transformation


7. DNA technology and applications

Activities:


1. Practicing Biology, 3rd edition

Activity 16.1 Is hereditary material DNA or protein?
Activity 16.2 How does DNA replicate?

Activity 17.1 Modeling transcription and translation: What processes produce RNA from DNA and protein from mRNA (SP 1, 3, 4, 5, 6)


2. Protein Synthesis Simulation – Students decode DNA and mRNA to create funny sentences to demonstrate protein synthesis.

3. DNA Scissors – Students simulate restriction enzyme degradation of plasmids and bacterial transformations. (SP 1)

4. DNA Goes to the Races – Students simulate gel electrophoresis separation of paper fragments. (SP 1)

5. Acting out Protein Synthesis: Students model the processes of transcription and translation through kinesthetic activity. Each student has an individual role to complete a protein. (SP 1, 3)

6. Model of Operon: Students create a model of an operon and simulate its activity. (SP 1, 6)

7. DNA and Epigenetics Activities and Scientist Talk: From learn.genetics.utah.edu. Students create 3D model demonstrating how histone, acetyl, and methyl molecules control access to DNA. Students learn about epigenetics through various activities including; Your Environment Your Epigenome, Nutrition and the Epigenome, Identical Twins and Environmental Impact, and Scientist talk by Moshe Szif, PhD. (connection of big idea 3 to enduring understanding 4A and 1C).
Labs:


1. Biotechnology: Bacterial Transformation (Investigation 8): Students will perform a transformation experiment in which they transform a bacterial cell to contain a plasmid to make the cell glow and also resistant to ampicillin. Students will make predictions regarding growth on various agar plates. They will collect quantitative data and calculate transformation efficiency. The entire lab and experimental design will be written in the student lab notebook. (SP 2,3,4,5,6; supports big idea 3).

2 Biotechnology: Restriction Enzyme Analysis of DNA (Investigation 9): Students will use micro-techniques to restrict DNA, and using a marker DNA along with crime scene and 2 suspects DNA, predict which suspect matches the crime scene. Students will collect quantitative data by using the marker DNA results to graph data. They will utilize band migration distances and extrapolate band size by extrapolating from their graph. The entire lab and experimental design will be written in the student lab notebook. (SP 2,3,4,5, 6; supports big idea 3)
Unit 8 Evolution and Phylogeny

Big Ideas 1,3,4

Connected to enduring understandings:


1. A Change in the genetic makeup of a population over time is evolution

1. B Organisms are linked by lines of descent from common ancestry.


1. C Life continues to evolve within a changing environment.


1. D The origin of living systems is explained by natural processes.


3. A Heritable information provides for continuity of life.


3. C The processing of genetic information is imperfect and is a source of 

genetic variation.


4. C Naturally occurring diversity among and between components within 

biological systems affects interactions with the environment.

Chapters:


22. Decent with Modification


23. The Evolution of Populations


24. The Origin of Species


25. The History of Life on Earth


26. Phylogeny and the Tree of Life


27. Bacteria and Archae

Unit 8 Overview:


1. Natural Selection serves as a mechanism for evolution


2. Scientific evidence supporting evolution


3. Hardy-Weinberg


4. How allele frequencies can be altered in a population


5. Concepts of speciation


6. Origin of Life and Fossil record


7. The geologic time scale (major events)

Labs:


1. Artificial Selection (Investigation 1): Using Wisconsin Fast Plants students will complete this student directed inquiry based lab exploring possible advantages and/or disadvantages that selected traits might confer on individuals in different environmental conditions. The entire lab and experimental design will be written in the student lab notebook.(SP 1,2,5,7; Supports big idea 1)

2. Comparing DNA Sequences to Understand Evolutionary Relationships with BLAST (Investigation 3): Students will learn how to analyze cladograms and understand evolutionary relationships using BLAST. Students will use the tool to answer questions of their choice regarding gene sequences. (SP 1,3,4,5; supports big idea 1).
Activities:


1. M&M Natural Selection: – Students use a population of M&M’s to simulate natural selection in a population. Students are asked to demonstrate how each of the steps of Natural Selection are demonstrated in this activity. Students are expected to create a data table and graph to represent their data. (SP 1, 3, 4, 6, 7)


2. NOVA; PBS video: “What Darwin Never Knew.” This video and class discussion take a look at Darwin’s observations and conclusions and how modern day molecular biology is confirming what Darwin documented. (Connects big idea 1 to enduring understanding 3C)


3. Evolutionary Time: The Geologic Time String from accessexcellence.org/AE. Students use a string that is 4.6 meters long. Each mm represents 1 million years. Knots tied represent major events in geologic time. (SP 7)


4. Practicing Biology, 3rd Edition

Activity 23.1 A Quick Review of Hardy-Weinberg Population Genetics. Alternatively presents students with Hardy-Weinberg problems from a variety of resources. Students determine allele and phenotype frequencies.

Unit 9: Organism Form and Function
Big Ideas 1,2,3,4

Connected to enduring understandings:


1. A Change in the genetic makeup of a population over time is evolution


1. B Organisms are linked by lines of descent from common ancestry


2. A Growth, reproduction and maintenance of the organization of living 
systems require free energy and matter.


2. C Organisms use feedback mechanisms to regulate growth and 
reproduction, and to maintain dynamic homeostasis.

2. D Growth and dynamic homeostasis of a biological system are 

influenced by changes in the system’s environment.


2. E Many biological processes involved in growth, reproduction and 

dynamic homeostasis include temporal regulation and coordination.


3. E Transmission of information results in changes within and between 

biological systems.

4. A Interactions within biological systems lead to complex properties.

4. B Competition and cooperation are important aspects of biological systems.

Chapters:


40. Basic Principles of Animal Form and Function


43. The Immune System


48. Neurons, Synapses, and Signaling


49.2 The Vertebrate Brain

(Chapters 28-49 will also be utilized to supplement student understanding of the enduring understandings)

Unit 9 Overview:


1. Evolutionary trends


2. Angiosperm life cycles


3. Signal transduction pathways (hormones)

4. Photoperiodism in plants


5. Feedback control in animals


6. Thermoregulation in animals


7. Energy allocation and use in animals


8. Examples of functioning units in mammal systems (nephrons in 

kidneys, villi of small intestines, etc)


9. The immune system


10. The nervous system (neurons, nerve impulse, synapses)


11. Structure and function of the human brain

Activities:


1. Practicing Biology, 3rd Edition

Activity 29.3 How are the events in plant evolution related?

Activity 34.1 What can we learn about the evolution of chordates by examining modern chordates?

Activity 36.1 How are water and food transported in plants?

Activity 40.1 How does an organism’s structure help it maintain homeostasis?

Activity 43.1 How does the immune system keep the body free of pathogens?

Activity 48.2 How do neurons function to transmit information?


2. Jumpin’ the Gap: Activity from learn.genetics.utah.edu. Students act our communication at the neural level by behaving as vesicles, neurotransmitters, receptors, secondary messengers and transporters. (SP 1,7)

