2011 - 2012 Advanced Placement Biology
Instructor: Angela Burks

Email: angela.burks@sweetwaterschools.org

Course Overview:  

This course is intended to be the equivalent of a college introductory biology course that includes a laboratory component.  This course is intended to prepare students for the A.P. Biology exam given in May 2011.  Students may be awarded units/credit  from their college or university based on the results of this exam.
Course Description:

This course is open to all students who wish to challenge themselves with college level work.  Students must have completed and passed a high school biology course.  Students entering AP Biology should be aware that they are committing themselves to a rigorous course of study.  I will provide instruction and activities to support student learning and strengthen study skills.  Students are expected to provide their best effort in and out of class to learn the course content.  Active participation is expected at all times.  This course will provide students with frequent opportunities to discuss ideas, work cooperatively and collaboratively, acquire laboratory skills, perform hands-on experiments, and analyze data.  Students will be provided with frequent opportunity to reflect on their mastery of content and skills.  Rubrics are provided to students and used on a regular basis for the purpose of self-assessment of notebooks and lab reports prior to submission for grades.  

This course emphasizes 8 major themes: Evolution, Emergent Properties, Cells, Continuity and Change, Relationship of Structure to Function, Regulation, Interdependence of Nature, Science/Technology and Society.  Lectures and activities relate the unit content to the themes.  

In this course students will maintain two notebooks.  The first notebook is an interactive notebook (INB).  Interactive notebooks require an input and output for each topic covered.  Inputs are information that the student receives, generally from lectures, assigned readings, online supplemental activities, or videos.  Input assignments may take the form of notes, outlines, or guided readings.  Output assignments require that the students’ process information received (inputs).  Outputs may take the form of assigned problems, questions, graphic organizers, concept maps, and labeled illustrations or extended research assignments.  Each input assignment requires processing in the form of an output.  Interactive notebooks provide students with the important study skill of consistently revisiting and processing information they are learning in ways that are personally meaningful.  Intermittently throughout the year I ask students to design their own outputs so that they can develop study skills that work best for them.  

The second required notebook is a laboratory notebook.  This notebook will be a carbon-copy style lab notebook so that students will be able to keep a bound permanent record of all of the labs completed in this course.  Students are required to hand write lab reports for the 12 A.P. Biology labs in the lab notebook.  Students will utilize scientific process while preparing for labs and creating their lab notebooks.  Required components for each lab are Title, Background Information, Purpose and/or Hypothesis, Materials, Data (tables, charts, observations), Results (graphs, charts, observations), Discussion (analysis of the data including a reflection on the lab procedure, account of sources of error and ideas for further experimentation), and Conclusions based on answers to the lab questions.  The lab notebook will provide evidence that students have successfully completed the laboratory component of this course.  Labs will be graded using a lab report rubric developed by our science department (attached).
Course Materials (issued to students):
Campbell-Reece, Biology 8th edition AP version, 2008.  Pearson Education, Inc.
Campbell.Reece, Practicing Biology Student Workbook.
Campbell/Reece, AP Test Preparation Book.  
Campbell Biology website – contains online text and tutorials.  Register at www.pearsonschool.com/access  





Access code is SSNAST-SWANK-OBEYS-SIDED-BEGUN-SWORD
Supplemental Resources (available in the classroom):   
Taylor, Martha A., Student Study Guide for Biology, Campbell/Reece 
Student lab manual - AP Biology College Board 

Morgan and Carter, Investigating Biology 4th  edition, Benjamin Cummings, 2002.

Materials to be supplied by student: Large spiral notebook, carbon-copy style laboratory notebook (may be purchased from ASB $13.00 or from a college bookstore)*, pens, pencils, highlighters, glue sticks.
*If a student elects not to purchase the lab-notebook, he/she will be required to submit hand-written lab reports and make a xerox copy of each report to be kept in an organized binder/folder.
Prerequisites:  Successful completion of Biology 1-2 or Accelerated Biology.  Concurrent enrollment or completion of Chemistry 1-2 or Honors Chemistry 1-2 is recommended.  
Vacation assignments:
Fall break assignment: 1) To be determined dependent on the needs of the class.
2) Research a current journal article related to the topic of cell communication and complete an article evaluation (Students are provided with a graphic organizer template for evaluating journal articles: rather than summarizing articles, students will identify main ideas, cite experts, identify cause and effect relationships, inferences, and make connections to their personal life).

Winter break assignment: to be determined dependent on the needs of the class.
Spring break assignment: 1) Review for AP exam using AP review books, notebooks, and online tutorials. 
2) Practice A.P Exam with self assessment - students will be required to attend a three hour session.
3) Possible additional assignments or class meetings -  dependent on needs of the class.
Students are strongly encouraged to form study groups.
I will provide materials and after school opportunities for students to meet in study groups.
Grades:  

Academic grades are based on the quality of class work and homework as evidenced by interactive notebook checks, quizzes, exams, and formal lab reports.  Grades are weighted as follows:

Interactive Notebooks (class work and homework) = 25%

Lab Reports = 25%

Quizzes/ Exams =35%

Semester Final Exams = 15%
Grading scale:
90 – 100 % = A

80 – 89 % = B

70 – 79 % = C

60 – 69 % = D

  0 – 59 % = F

Citizenship grades are based on attendance, preparation, participation, effort and attitude.  

Semester 1 Course Outline:

Unit 1: Overview/ Orientation/ Science as a Process
	Content &/or Skills 
	Suggested Time
	Resources 

(including released AP items)
	Assignment summary
	Major Assessments

	Orientation:

1) Review the Major Themes                          covered in summer reading assignment.  (Themes will be emphasized/infused throughout the course.)

2) Experimental design.


	1 week 
	Text: Chapter 1
Campbell website

AP Test Prep Series

	INB:

Lecture notes: Chapter 1 

Experimental design diagrams- students read short summaries of experiments with and without design flaws. Students use an experimental design graphic organizer to identify critical components of experiments (i.e. purpose, hypothesis, independent variable, dependent variable, controlled variables, data, results, and conclusions)  Students identify valid and invalid experimental designs.

Lab: Design your own lab (seed germination)
Focus questions:
How can we make safe decisions in the lab?
 How do we learn?  What types of behaviors/ activities will help us to maximize our learning in AP Biology?
How do scientists design controlled experiments?
	Notebook (daily classwork/homework)
Exam: Lab Safety Quiz.
Lab: Seed germination (discussion and conclusions)


Unit2: Ecology – Interdependence in Nature

	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment summary
	Major Assessments

	Unit 2 –  Ecology

1) Population Ecology

- models of population growth

2) Community Ecology

- energy flow

- nutrient cycling

- biotic vs. abiotic factors

3) Ecosystems

- community interactions

- disturbance and community structure

- factors affecting biodiversity

- primary and secondary production

-biogeochemical cycles

- global issues

4) Behavioral biology            - innate vs. learned behaviors.
-kin selection vs. altruism

-sexual selection
	3 weeks
	Text:  Chapters 51 – 56
Campbell website
AP Test Prep Series

	INB:

Lecture notes on Chapter content.

Guided reading and practice questions.

Labs:

A.P. Lab #12 Dissolved Oxygen and Aquatic Primary  Productivity

A.P Lab #11  Animal Behavior

Focus questions: How does suburban sprawl impact biodiversity?  
In what other ways does human activity impact ecosystems?

How can we monitor change in ecosystems?

	Notebook (daily classwork/homework)
Lab Reports– A.P. Lab #12

                       A.P. Lab #11

Notebook check 1



Unit 3: Biological Molecules
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary
	Major Assessments

	Unit 3 – Biological Molecules

1) Structure of atoms/molecules/types of chemical bonds.
2)     Chemistry of Water

-physical and chemical properties of water

3)     Carbon chemistry

-carbon’s versatility

-isomers

- functional groups

4)     Macromolecules

-structure and function of

 carbohydrates, lipids, proteins and nucleic acids.
	3  weeks
	Text: Chapters 2 - 5
Campbell website
AP Test Prep Series
Released free response questions & scoring rubrics.


	INB:

Lecture notes on chapter content.

Guided reading and practice questions.

Focus questions: How are the structures of large biological molecules related to function? 
	Notebook (daily classwork/homework)
Free response practice: Properties of Water

Unit 2 Exam



Unit 4: Cell Structure/Function/Division
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary
	Major Assessments

	Unit 4 – Cell Structure, Function
1) Structure and function of prokaryotic and eukaryotic cells

2) Structure and function of the cell membrane

3) Cell cycle

- roles of cell division, mitotic cell cycle, regulation of the cell cycle.


	 2 weeks
	Text: Chapters 6 – 7
Campbell website
AP Test Prep Series
Released free response questions & scoring rubrics.


	INB:

Lecture notes on chapter content.

Guided reading and practice questions
A.P Lab #1 Diffusion and Osmosis

Microscope skills - studies of plant and animal cells.
Focus question: How do the cell structures correlate with function?
	Notebook (daily classwork/homework)
Lab report -  A.P Lab #1 Osmosis

Lab: Microscope skills - studies of plant an animal cells/ observations recorded in lab notebook.

Unit 4 Exam 

Notebook check 2




Unit 5: Metabolism
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary
	Major Assessments

	Unit 5 - Metabolism
1) ATP & Enzymes.

- metabolic pathways

-energy transformations

- mechanism of enzyme     action.

2) Control of metabolism
-factors that affect enzyme activity
- allosteric regulation, feedback, cooperativity.


	 2 weeks
	Text: Chapter 8

Campbell website
AP Test Prep Series
Released free response questions & scoring rubrics.


	INB:

Lecture notes on chapter content.

Guided reading and practice questions
Lab: 

Pineapple Enzymes and Jell-O Molds

.

A.P. Lab #2 Enzyme Catalysis
Focus question: How are enzymes regulated in living systems?
	Discussion and Conclusions  - Pineapple Enzymes and Jell-O Molds.

Lab report -  A.P. Lab #2 Enzymes

.

Unit 5 Exam 
Free response practice: Enzymes/ proteins




Unit 6: Energy Transformations
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary
	Major Assessments

	Unit 6 - Energy Transformations
1) Cellular Respiration

- principles of energy   harvest.

- glycolysis, Kreb’s cycle, and electron transport.

2) Photosynthesis

- structure and function of the chloroplast.

- light dependent reactions, Calvin cycle

-alternate methods of carbon fixation C4 & CAM plants.
	3 weeks
	Text: Chapters 9, 10

Campbell website
AP Test Prep Series
Released free response questions & scoring rubrics.


	INB:

Lecture notes on chapter content.

Guided reading and practice questions.

Lab:

A.P. Lab # 5 Cellular Respiration

A.P.  Lab #4  Plant Pigments and Photosynthesis
Focus question: How is energy transformed by organisms?
How is the use of energy regulated in organisms?
	Lab report – A.P. Lab #5 Cellular Respiration

Lab report – A.P. Lab #4 Photosynthesis

Free response practice: photosynthesis/ cellular respiration.

Unit 6 Exam

Notebook check 3


Unit 7: Mendelian Genetics
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary 
	Major Assessments

	Unit 7  –Mendelian Genetics

4) Meiosis and sexual life cycles

- reduction of chromosomes to form gametes.

-production of variation.

5) Mendelian Genetics

- laws of segregation and independent assortment

- rules of probability

-genotype vs. phenotype

- analysis of pedigrees

-human chromosomal disorders

6) Chromosomal Basis of Inheritance

- linked genes

-crossing over

-sex linked genes

- aneuploidy

-genomic imprinting

- DNA of mitochondria and chloroplasts.
	3 weeks
	Text: Chapters 12 - 15
Campbell website
AP Test Prep Series
Released free response questions & scoring rubrics.


	INB:

Lecture notes on chapter content.

Guided reading and practice questions.

Lab:

A.P. Lab # 3 Mitosis and Meiosis

A.P. Lab #7  Inheritance patterns in Nasonia
Activity: Cat lab (EME corporation) – a computer simulation of cat genetics including chi-square analysis of data.  Supports/reinforces AP lab #7.


	Lab report – A.P Lab #3

Lab report – A.P. Lab #7

CAT lab – data and discussions
Unit 7 Exam #1: Take home exam  Chapters 12 -13 

                               (all free response)

Unit 7 Exam #2: Chapters 14 – 15.




Unit 8: Molecular Genetics
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary
	Major Assessments

	Unit 6 – DNA and Protein Synthesis

1) DNA structure

2) DNA replication, transcription, and translation

3) Mutations

4) Microbial models

5) Control of the eukaryotic genome

6) Tools and applications of biotechnology.


	3 weeks
	Text: Chapters 16 -20
Campbell website

AP Test Prep Series
Released free response questions & scoring rubrics.
	INB:

Lecture notes on chapter content.

Guided reading and practice questions.

Activities: DNA scissors & DNA goes to the Races (paper and pencil models to help students conceptualize the use of restriction enzymes, plasmids, and gel electrophoresis technologies).

Lab:

A.P. Lab #6 Molecular Biology

Gel electrophoresis and Bacterial transformation.  
	Lab report – A.P. Lab # 6

Unit 8 Exam #1: DNA and Protein synthesis

 (Chapters 16 & 17)

Unit 8 Exam #2: Microbial models, control of the eukaryotic genome, & biotechnology                 (Chapter 18 -20)

Free response: Biotechnology



Unit 9: Evolution
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary
	Major Assessments

	Unit 9 – Evolution

1) Darwinian view of life

-evidence for evolution

- mechanism of natural selection

2) Evolution of populations

-Hardy Weinberg Equation

-Genetic drift

        -modes of selection

3) Speciation

- modes of speciation

        4)  Phylogeny and Systematics

                - cladistic analysis


	3 weeks
	Text: Chapters  22, 23, 24, 25

AP Test Prep Series
Video: PBS “Journey of Man”

(Spencer Wells uses markers on Y chromosomes to trace the history of man’s migrations out of Africa ).  
	INB:

Lecture notes on chapter content.

Guided reading questions.

Selected problems from student study guide

 chapters  22 – 25

Activity: Making cladograms – students construct a cladogram for vertebrates using shared derived characteristics across various vertebrate classes.

Activity: Students derive a hypothetical phylogeny for Gallotia Lizards of the Canary Islands based on evidence from molecular genetics, geographic distances, geological history and morphology.  * This activity was created by                                                  and shared on the Access Excellence website.

Lab:

A.P. Lab # 8 Population Genetics and Evolution
	Lab Report – A.P. Lab #8

Theme – Topic review cards (8)

Unit 7 Exam:  Chapters 22 - 25

Notebook check 4




Unit 10: Animal Diversity
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignment Summary
	Major Assessments

	Unit 10 – Animal Diversity

1) Origins of Life

- history of life on earth

- first living things

- 5 kingdoms vs. 3 domains

- endosymbiotic theory

2) Identify major animal phyla & their characteristics

3) Evolutionary relationships of animals

4) Animal body plans & development


	2 weeks
	Text: Chapter 26 

Chapters 32, 33, 34

Field Trip to Scripps Stephen Birch Aquarium 
	INB:

Lecture notes on Chapter content.

Guided reading questions.

Selected problems from student study guide

chapters 26, 32, 33, 34

Lab:

Activity: Summary Table of Animal Characteristics from Investigating Biology lab manual, Morgan & Carter.

Students compare and contrast major animal phyla: complete a pre- and post field trip assignment. 


	Theme – Topic review cards (8)

Exam 8 Exam:  Animal Diversity 

Field trip assignment.


Unit 11: Animal Form and Function
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignments
	Assessments

	Unit 11 - Animal Form and Function with an emphasis on comparative physiology & evolutionary relationships of animal systems.

1) Animal Structure and Function

2) Homeostasis

3) Animal Nutrition

4) Circulation and Gas Exchange

5) Immune systems

6) Nervous systems

7) Sensory and Motor mechanisms

8) Endocrine system

9) Animal reproduction


	4 weeks
	Text: Chapters 40, 41, 42, 43, 44, 48, 49


	INB:

Lecture notes on Chapter content.

Guided reading questions.

Selected problems from student study guide

 chapters 40 -44, 48-49

Lab:

A.P. Lab #10 Physiology of the Circulatory System

Intersession Activities: 

1) Dissection of the Fetal Pig

2)Practice A.P. Exam (2002 released exam)

 
	Lab report A – Human Circulatory Physiology

Students experiment with variables affecting heart rate and blood pressure

Lab report B – Students test the effect of temperature on the heart rate of an ectothermic organism.

Theme – Topic review cards (8)

Notebook check 5

Midterm exam

Pig lab: Students create a booklet that contains structure/function discussion of each major organ system as well as labeled anatomical diagrams for each organ system.

Practice A.P. Exam:  students correct and self assess strong and weak areas of content knowledge.


Unit12: Plant Diversity
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignments
	Assessments

	Unit 12 - Plant Diversity

1) Identify Major Plant Phyla and their characteristics

2) Evolutionary relationships of plants

3) Life cycles of plants -compare and contrast the life cycles of moss, ferns, gymnosperms and angiosperms.


	2 weeks
	Text: Chapters 29, 30

Student Study Guide
	INB:

Lecture notes on Chapter content.

Guided reading questions.

Selected problems from student study guide

 Chapters 29 – 30.

Lab:

Activity:  Survey of Plant Diversity from Investigating Biology lab manual, Morgan & Carter.

       Includes life cycles of the 4 major phyla of plants.

Activities: Observations of mosses, ferns, gymnosperms and angiosperms.

Flower dissection.

Predicting pollinators based on flower morphology/characteristics.

Adaptations of flowers, seeds, fruits, roots, stems, and leaves to a variety of terrestrial challenges.


	Theme – Topic review cards (8)

Unit 10 Exam – Chapters 29- 30.


Unit13: Plant Form and Function
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignments
	Assessments

	Unit 13 – Plant Form and Function

1) Plant structure and function

- tissues, organs & systems in plants

2) Plant growth and   development.

3) Transport in plants

- structures associated with transport in plants

- control of transpiration

- flow of sugars from source to sink.

4) Plant response

- revisit signal transduction pathways

-plant hormones


	4 weeks
	Text: Chapters 35 – 39


	INB:

Lecture notes on Chapter content.

Guided reading questions.

Selected problems from student study guide

 Chapters 35 – 39.

Lab:

A.P. Lab # 9 Transpiration in Plants

Plant Tropism Experiment – Students design and perform their own experiment.  
	Theme – Topic review cards (8)

Unit 10 Exam – Chapters 35 – 39

Lab Report- A.P. Lab #9

Lab Report – Plant Tropism

Notebook check 6




Unit 14: Issues in Biology/ Bioethics
	Content &/or Skills
	Suggested Time
	Resources 

(including released AP items)
	Assignments
	Assessments

	Unit 14 –  Bioethics

Students explore current issues in biology through research and debate

	3 weeks
	Journal articles

School library

Internet research


	Select and research current issues in biology.

Teams prepare pro and con arguments.

Teams prepare and present debates using standard debate forum.


	Formal Debate of current bioethics topics.

Peer and teacher assessment.

(Debate score counts as an exam)


End of 4th quarter

Grades:  

Academic grades are based on the quality of class work and homework as evidenced by interactive notebook checks, quizzes, exams, and formal lab reports.  Grades are weighted as follows:

Interactive Notebooks (class work and homework) = 25%

Lab Reports = 25%

Quizzes/ Exams = 35%

Semester Final Exams = 15%

Grading scale:

90 – 100 % = A

80 – 89 % = B

70 – 79 % = C

60 – 69 % = D

  0 – 59 % = F

Citizenship grades are based on attendance, preparation, participation, effort and attitude.  

LAB REPORT RUBRIC
4 = Completely                           3 = Mostly                           2 = Somewhat                           1 = Limited

	
	Descriptions
	Lab Report Elements

Covered
	Self/Peer Assessment
	Teacher Assessment

	Introduction
	Title: Includes an independent variable and dependent variable (if applicable).

Purpose/Objective/Problem: States the reason(s) the activity is performed.  

Hypothesis (if applicable): States a prediction about the outcome of the experiment.

Materials: Materials and equipment are listed.

Procedure: A step-by-step explanation of what was performed in the investigation is included.  Language should be in command form and impersonal.  A diagram of the set up is included.  Use of terms is accurate, and all figures have titles and labels.


	· Title

· Purpose

· Hypothesis 

      (if applicable)

· Materials

· Procedure
	
	
	

	Data/Results and Calculations
	Graphs and tables include accurate titles, labels, and data.

Data is given in correct units and level of precision.

Presents solutions clearly and sequentially.

Observations are accurate and detailed.


	· Tables and Graphs

· Units and precision

· Calculations

· Observations
	
	
	

	Analysis
	Data is interpreted accurately and presented in well-reasoned explanations. Evaluates procedure by identifying sources of error and weaknesses that may alter data. Suggests improvements and extensions of the experiment for future investigations.
	· Accurate 

      interpretation of data

· Data is used to form

      explanations

· Evaluates procedure

· Discusses how error

      affects data

· Suggests

      improvements and

      extensions
	
	
	

	Conclusion
	Includes accurate explanations of scientific concepts using correct terminology.

Demonstrates a high level of reasoning and problem-solving skills when applying and/or synthesizing information.
	· Explanation of

      concepts

· Scientific

      terminology

· Application to new

      situations

· High level reasoning
	
	
	

	Overall Presentation and Effort
	All sections are present in order with insignificant errors.  Careful attention is given to detail.  Overall lab report is neat and clear.
	· Format

· Spelling/Grammar

· Terminology
	
	
	

	
	Comments:
	Totals
	
	
	


Format for Writing Lab Reports

Title:  The title should indicate what the lab is about.  It may be formulated as a question or as a statement.  It should include the variables (independent and dependent).

Example:  What is the effect of gamma radiation on the growth of Brassica rapa?

                         or,  The effect of gamma radiation on the growth of Brassica rapa.

Purpose and/or Hypothesis:  State the reason for doing this activity.  (What are you supposed to learn from this?)  If applicable, write your hypothesis with your prediction about the outcome of the experiment.

Example:  

Purpose:  The purpose of this lab is to learn about the mechanisms of diffusion and their importance to cells.

Hypothesis:  If small molecules can pass through cell membranes, then I predict that the glucose will be able to pass out of the dialysis tubing but starch will not because starch is a polysaccharide.

Materials: Include a list of critical materials (bulleted list OK)

Procedure: Standard AP labs – re-copying the procedure for these labs from your instruction manuals is not required.
   Do: 1) Cite the procedure provided in the lab manual.  

     Example:  Procedure AP LAB 1 exercise 1A

2) Include a labeled and captioned diagram of your set-up.

Results/Observations/Data:  This part of the report will display in tabular and graphical form the data you have collected.  All charts, graphs and tables must be titled, accurately labeled and neatly drawn.  Include only data from your experiment.

*If calculations are necessary you will do them in this section.  Present thorough and sequential solution steps.

Analysis:  Present a summary of what you have learned from the data generated by the lab.  How do you interpret the data in light of your hypothesis?  Discuss the results you obtained. Do not add information or conjecture.  Evaluate how you followed the procedure; particularly focus on introduced sources of error.  Discuss how error affects your data.  Suggest improvements for doing this experiment again or extensions of this experiment for future investigations/ research.

Conclusion:  In complete sentences, answer all of the questions presented in your lab manual.  Your responses should demonstrate that you understand the concepts presented in the lab and should demonstrate a high level of reasoning.


