AP Biology/ BioLab

Gretna High School

2007-2008

Instructor:  Mrs. Brande’ Arthur


Email:  brande.arthur@pcs.k12.va.us
Planning: 2nd block (9:54 – 11:28)


Room: S-5

INTRODUCTION: AP Biology (Advanced Placement Biology) is an Introductory College Level Course. By taking AP Biology, the student will be covering a similar or even an identical course to College Students taking their first college level Biology Course (General or Introduction to Biology). In this course, the student will explore several sub-fields in biology, and complete at least twelve (12) labs to develop his understanding of biology. This is a laboratory course in which students are expected to use collected data to solve biological problems.
This AP Biology course conforms to the standards instituted by the College Board for all AP courses and covers all of the topics in the AP Biology Course Description. These include biochemistry, cell structure and function, metabolism, genetics, molecular basis of inheritance, DNA technology, evolution, microbiology, classification, plants, animals, animal physiology, and ecology. All the above topics are integrated throughout the course using the eight major themes from the AP Biology Curriculum Requirements. 

Eight Major Themes from the AP Biology Curriculum

Science as a Process 


Evolution 


Energy Transfer


Continuity and Change


Relationship of Structure to Function


Regulation


Interdependence in Nature


Science, Technology, and Society

THE GOAL:  This course is designed to present an in depth, College Level Study of the Biological Sciences, help students Develop College Level critical thinking skills, writing skills, and study habits, and help prepare the student for the comprehensive AP Biology Exam given in May, so that he may score a 3 or above, and earn college credits for this year of study and hard work. 

The objectives of the course are that each student shall 

• demonstrate skills in using various types of biological instrumentation and scientific methodologies, 

• learn how to read and critique papers written by scientists in the field of biology, 

• practice finding and using patterns in collected data to solve scientific problems, 
• exhibit mastery of the major principles of biology, and 

• apply biological knowledge and critical thinking to environmental and social concerns.

Resources:


Biology 8th edition by Sylvia S Mader - McGraw Hill (Primary Text)


AP Biology  7 edition Campbell and Reese – Pearson (Secondary Text)


AP Biology Lab Manuel(Primary Lab Text)


AP Biology: Special Focus Evolution and Change(Supplemental) 


Genome: An Autobiography of a Species in 23 Chapters Matt Riley (Supplemental)

Duke University, Talent Identification Program, Biology, Advanced Placement 

Teacher Manual Bert Wartski (Secondary Lab Text)


Biology 8th edition Study Guide (Supplemental)

Cracking the Genetic Code Nova Video Collection (Supplemental)

The Miracle of Life Nova Video Collection (Supplemental)

Scientific America (2002-2007) (Resource Material)

Teaching Methods

In order to bring together prevailing themes about evolution to every unit, the course is divided into four frameworks: Physical and Chemical Mechanisms, Historical, Organisms, and Populations. The idea of “change in a population over time” is highlighted through labs, homework assignments, lectures and readings, in each framework.


Lecture: Lecture Outlines are provided on my blackboard site.  Students are encouraged to print these and use them as they are reading the assigned text.  Students are asked to take notes and write down questions as they are reading.  The following day I will lecture and answer any questions from the night before.  Students are encouraged to take additional notes


Reading Checks:  Reading checks are assigned as bell ringers before each class.  This is a general review of material read the night before.  Assignments may be short answer, vocabulary, or concept maps.


Study Guides:  Study Guides are geared to reinforce material covered in lecture and lab.  Study Guides will be given periodically with each unit of material covered.  Students are allowed to work individually or in study groups to complete study guides.  


Bioethics:  Bioethics topics are assigned during second semester.  Students are to write a one-page essay discussing the topic.  Students then are assigned different roles for a debate.  Usually there are three to four students per side of the issue, one moderator, and 3-5 judges.  Teams give an opening statement and then are asked questions about the topic at hand.  Teams are given 1 minute to answer questions and 30 seconds for rebuttals.  At the end of the six weeks each student turns in his Bioethical folder containing all of his bioethical essays as well as an analyses of the debate explaining why his opinion has or has not changed.  Bioethical issues have included topics such as stem cell research, smoking in public areas, and evolution versus creationism taught in public schools. 


Labs:  Labs are done in either pairs or groups of 3-4 depending on the size of the class.  PreLab is done the night before a lab.  In a prelab, students will read the lab and then record the objectives of each lab part in their lab notebook.  Next each student is to record a list of all materials needed and purpose for all materials for each section of the lab.  Last students will draw a pictorial flow chart of all procedures for each part of the lab.  The day of the lab, students will follow all directions and record all results in their lab notebooks.  After the lab is complete the student will answer the questions in the AP Biology Lab Manual (if applicable) or the questions I assign for my own labs.  Students usually use data, submitted in tabular form or graphs with interpretation to follow, to answer lab questions or to solve a problem.   Twenty-five percent of class time is devoted to laboratory work.  


Problems of the Week:  Each Monday students will be given a problem to complete by Friday of the same week.  These problems will either correlate with the subject being discussed in class or it will be a review of past material.  Problems are based on Duke University’s Talent Identification Program.  Some problems are:  


· Problem Week 1:  Acid Rain and Life

Berkshire county in Massachusetts has a base of calcium carbonate (CaCO3).  This base helps prevent the organisms from being killed from acid rain.  

Assignments: 1.  Describe how acid rain is formed.  

2. Explain how acid rain affects organisms (you’ll 

need to focus in on proteins, their shapes, 

and interactions).

3. Explain why the calcium carbonate base helps 

the acid from affecting the organisms in 

Berkshire County.

· Problem Week 2:  Bonding, Polarity, Water, and pH

Explain how the following topics correlate.

a. bonds
b. electronegativity

c. water
d. pH

· Problem Week 3:  Cell and Organelles

The cell has many different organelles.  Each organelle has it’s own specific function or job.  Many times, the eukaryotic cell has been described as a factory.  Each organelle has its specific functions in that cell.  For example, the nucleus is the boss of the cell, so in your cell factory, the nucleus would be the boss of the factory.  You need one more example?  The vacuoles store things in the cell.  In your factory, whatever stores things would be your vacuoles. 

Your job is to create, draw, and label a cell factory using the above examples and the following organelles:  Nucleus, Vacuoles, Cell Membrane, Golgi Complex, Endoplasmic Reticulum, Ribosomes, Undulipodia, Nucleolus, Mitochondria, Plastid, and Cell Wall

· Other problem topics include:

· Problem Week:  Photosynthesis and Aerobic Respiration

· Problem Week: DNA

· Problem Week:  DNA and People

· Problem Week: Gene Regulation

· Problem Week:  Recombinant DNA

· Problem Week:  Speciation

· Problem Week:  The Protist Mobile

· Problem Week:  Alternation of Generation

· Problem Week:  Build a Flower

· Problem Week:  Construct a Plant 

Quizzes: Quizzes are designed to help the student to be successful on the free response section of the AP exam.  Quizzes are always free response style and can be released AP Exam questions.  In the beginning students may be asked to generate vocabulary list, concept maps, thinking maps, or outlines.  Eventually students will be answering questions in an essay format.  All quizzes are timed.  At least one (usually more) quiz is given per unit depending on topic.

Test: Test consists of 100 multiple choice questions to be completed in 80 minutes.  75 questions are from new material presented in the current unit.  25 questions come from previous units, therefore tests are cumulative.

Other tests will be incorporated into the curriculum including:


People of Science (including but not limited to Needham, Redi, Spallazani, Pasteur, Leeuwenhoek, Hooke, Brown, Gorter and Grendel, Singer and Nicolson, Schleiden, Virchow, Oken, Oparin, Haldane, Miller and Urey, Myer, Iwanowski, Beijerink, Starely, Jenner, Griffith, Avery, Hershey and Chase, Chargaff, Watson and Crick, Meselson and Stahl, Garrod, Okazaki, McClintock, Mendel, Linneaus, Lamarck, Lyell, Malthus, Darwin, Wallace, Eldredge and Gould, Charles and Francis Darwin, Boysen – Jensen, Went, Thimann, Lorenz, Tinbergen, von Frisch, Pavlov, Skinner, Wilson), Scientific root words, Dissections, Lab techniques

At least (possibly more) test are given per unit depending on topic.


Projects: Projects are designed to encourage research, critical and analytical thinking, as well as reinforce material already covered in class.  Each project focuses on a different them in Biology and is evaluated differently depending on the amount of work required.
Evaluation of Students


Daily Work: (Study Guides, Reading Checks, Bioethics)
10%


Quiz: (Free Response, Projects, Problems of the Week)
30%


Test: (Multiple Choice Test, Projects, Lab Notebook)
60%



Course Outline

Day 1 – A View of Life




Text: Chapter 1

· Content

· characteristics of life

· organization

· classification

· science is a process

· Lab

· Duke University: Supplemental Lab/ Activity 2:  Gelatin and Enzyme Activity

· To witness an enzyme reaction between gelatin and laundry detergent.  To determine the most effective laundry detergent per unit price

Days 2-12 – Chemistry of Life



Text Ch 2-3

· Content

· Basic Chemistry 

· Elements and compounds

· Water

· Organic molecules

· Enzymes

· Labs

· Organic Molecules

· Objective:  Cells contain many organic molecules.  These molecules are essential to life.  Many of them are acquired from the food we eat.  In this lab the students will study carbohydrates, proteins, and fats.  He will learn how to test for each of these organic molecules.  Lab adapted from http://www.oke.cc.ok.us/biologylabs/documents/organic%20compouns/organic%20compounds.htm 

· Duke University: Supplemental Lab/Activity 1: The Rate of Paperase

· Objective:  To determine the rate of enzyme reactions using an imaginary enzyme, sugar paperase, and paperose.

· Lab 3 Enzyme Catalysis (AP Lab Manual)

Days 13- 26 – Cells





Text Ch 4-5, 9

· Content

· Level of Organization

· Prokaryotic Cells

· Eukaryotic Cells

· Endosymbiotic Theory

· Membrane Models (Science is a process)

· Membrane Structure and Function

· Permeability of Plasma Membrane

· Modifications of Cell Surface

· Cell Cycle

· Cancer

· Prokaryotic Cell Division

· Labs

· Prokaryote and Eukaryote Microscope slides

· The endosymbiotic theory explains one manner in which the origin of organelles may have evolved. In this lab, various prokaryotic and eukaryotic organisms will be examined and cellular change and linkage, which support the endosymbiotic theory, will be identified. 

· Lab 1 Diffusion and Osmosis (AP Lab Manual)

· Project

· Cell Membrane Model with Comparative Essay

· Students will construct a three – dimensional fluid mosaic model including all key components.  The model must be labeled or accompanied with a key.  Students will also write a comparative essay comparing early models to our present day cell membrane model

Days 27 – 37 – Cellular Energetics




Text Ch 6-8

· Content

· Flow of Energy

· Metabolism

· Oxidation – Reduction

· Photosynthesis

· Cellular Respiration and Fermentation

· Lab

· Lab 4 Plant Pigments and Photosynthesis (AP Lab Manual)

· Lab 5 Cellular Respiration (AP Lab Manual)

Days 38-45 - Heredity





Text Ch 10-12

· Content

· Meiosis

· Gregor Mendel

· One – Trait Inheritance

· Two – Trait Inheritance

· Human Genetic Disorders

· Beyond Mendialian Genetics 

· Codominance

· Incomplete Dominance

· Multiple Alleles

· Sex-Linked Inheritance

· Polygenic Traits

· Chromosomal Inheritance

· Gene Linkage

· Chromosome number

· Chromosome structure

· Lab

· Lab 3 Mitosis and Meiosis (AP Lab Manual)

· Duke University Supplemental Lab/ Activity 6

· Objective: Using corn or the paper corn, students will determine the genotypes and the phenotypes of the grandparents and parents of the corn cob

· Lab 7 Genetics of Organisms (AP Lab Manual)

· Lab Karyotype

· There are several genetic disorders that involve entire chromosomes.  The objective of this lab will be to: 
1) analyze a set of chromosomes and determine if there is a genetic disorder 
2) investigate the possible effects of the disorder in your karyotype 
 3) explore other types of disorders using the computer and comparison of karyotypes with other lab groups 
 4) be able to define deletion, inversion, translocation, monosomy, and a trisomy chromosome mutations

· Duke University Supplemental Lab/ Activity 7 Genetic Dice Lab

· To determine the predicted and actual probability of blood groups in a population using paper genetic blood dice

· Project

· Genome Book Review (Matt Riley)

· The book review will be approximately 1,000 words (roughly 3-4 pages) in length. An essential feature of a good book review is the reviewer's ability to write concisely so that a comprehensive evaluation of the book can be obtained from a brief reading. 

The point of a scholarly book review is not to summarize the content of the book, but to situate the historical merit of the book and to evaluate critically the author's purpose, thesis, contentions, and methods of analysis. Hence, the bulk of the body of one's review essay will be an evaluation of how convincing was the author's presentation of his/her thesis.  Among the features that will be included in a strong review are:

· A discussion of the author's main contentions. 

· An explanation of the type of sources the author utilized, and the methods the author employs in choosing and organizing those sources. 

· An assessment of the strong points or shortcomings of the book. 

· Genetic Disorder (Research Paper, Visual Aid, Presentation)

· Each student will be assigned a different genetic disorder.  Students will research the history, cause, effect, signs, symptoms, and treatment of the disease.  Students will present there finding to the class using a visual aid of his choice.  Visuals aids can be brochures created by the student, powerpoints, or poster portfolios.

 Days 46-59 – Molecular Genetics



Text Ch 12-16

· Content

· DNA Structure and Function

· Replication of DNA

· Function of Genes

· Genetic Code

· Transcription

· Translation

· Regulation of Gene Activity

· Prokaryote

· Eukaryote

· Mutations

· Cloning

· Biotechnology

· Human Genome Project

· Gene therapy

· Lab

· Duke University, Supplemental Lab/ Activity 4: Protein Synthesis and Words

· To help students understand the role of DNA, mRNA, tRNA and amino acids in the role of protein synthesis.  This activity will also introduce the concept of mutations

· Duke University, Supplemental Lab/ Activity 3: Chromatin Isolation Lab Using Onions

· Objective: To isolate chromatin from onion cells

· Duke University, Supplemental Lab/ Activity 5: Amylase Regulation in Prokaryotes

· Objective: to witness the regulation of amylase in prokaryotic cells and to explain this regulation using the operon model

· Video

· Cracking the Genetic Code

Days 60-71 – Evolutionary Biology


        Text 17-19, AP Biology (06-07)

· Content





Special Focus Evolution and 

· History of Evolution



Change

· Charles Darwin

· Evidence of evolution

· Process of Evolution

· Origin and History of Life

· Lab

· Duke University Supplemental Lab/ Activity 8:  Evolution with Food

· Objective:  This activity will demonstrate the concept to evolution (change in gene frequency over time) through natural selection

· Lab 8 Population Genetics and Evolution (AP Lab Manual)

· Project

· Power Point on Major Evolutionary Events

· Students will research major evolutionary time periods and the events that occurred during the time span assigned.  Students will prepare a vocabulary list, powerpoint, and quiz for their time period assigned.  

Days 72-87 Diversity of Organisms



Text Chapter 20-24, 29

· Content

· Taxonomy

· Phylogenic Trees

· Systematics today

· Classification

· Viruses

· Prokaryotes

· Bacteria 

· Archea

· Protist

· Fungi

· Evolution and Diversity of Plants

· Introduction to Invertebrates

· Protostomes

· Deutrostomes

· Human Evolution

· Lab

· Identifying Bacteria (Lab Report Required)

· Objectives: 1. To complete the first streaking experiment and to study colonial morphology. 
2. To learn about the Gram stain. 
3. To learn how to perform & interpret a Gram stain.
4. To learn how to write a formal college lab report 
· Duke University Supplemental Lab/ Activity 9

· Objective:  Students will apply their knowledge of plants and classification.  They will also be creative and develop problem solving skills

· Dissections: Squid, earthworm, crayfish, sea star, frog

· Duke University Supplemental Lab/ Activity 10

· Objective: to understand invertebrates.  A chart will be constructed so that for every phylum you will have information on a variety of systems and characteristic

Days 88-135 Structure and Function of Plants and Animals

Text Ch 25-28; 33-44

· Content

· Structure and organization of plants

· Nutrition and transport of plants

· Control of growth and response of plants

· Reproduction in plants

· Animal organization and homeostasis

· Circulation

· Lymph transport and immunity

· Digestion

· Respiration

· Body fluid and excretion

· Neurons and nervous system

· Sense organs

· Support system and locomotion

· Reproduction and development

· Lab

· Microscope slides Plant tissue

· Objective:  Students will be introduced to basic plant tissue structure

· Lab 9 Transpiration (AP Lab Book)

· Microscope slides Animal tissue

· Objective:  Students will be introduced to the different types of animal tissue.  Students will be able to identify shape and layers of tissue.

· Lab 10 Physiology and Circulation System (AP Lab Book)

· Dissections: Kidney, Brain, eye, mink

· Project

· Plant collection

· Students will collect, press, mount, and identify major plant groups including bryophytes, nonvascular seed plants, gymnosperms, monocots, and eudicots.

· Organ System Articles

· Students will read, summarize, and analyze articles obtain from recent Scientific America about organ systems assigned.

Days 133-149 Ecology





Text 45-50

· Content

· Animal behavior

· Ecology of Populations

· Community Ecology

· Ecosystems

· Human Interferences

· Biosphere

· Conservation Biology

· Lab

· Lab 11 Animal behavior (AP Lab Book)

· Lab 12 Dissolve oxygen and aquatic primary productivity (AP Lab Book)

· Lab Probe ware Global Warming

· Objective: the student will investigate and understand the origin and evolution of the atmosphere and interrelationship of geologic processes, biologic processes, and human activities on its composition and dynamics.

· Duke University Supplemental Lab/ Activity 11:  Population estimation and growth simulation 

· To estimate the size of a population, chart the growth of the population, and observe the effects of an environments carrying capacity

· Duke University Supplemental Lab/ Activity 12:  Stream Testing Lab

· Objective: to determine physical and chemical characteristics of a steam ecosystem.  To observe organisms present and their relative abundance.  To determine the relative quality of the water ecosystem 

Days 150 – 160 AP Exam review

· Content 
· Includes biochemistry, cell structure and function, metabolism, genetics, molecular basis of inheritance, DNA technology, evolution, microbiology, classification, plants, animals, animal physiology, and ecology. All the above topics are integrated throughout the course using the eight major themes from the AP Biology Curriculum Requirements. 
· Project

· A Year in AP Biology Chart

· Students must turn in the chart they were keeping throughout the school year documenting how the topics discussed are present in each of the eight major themes of AP Biology (See next page)

· Board Game

· Students will construct a biology board game (either original or similar to other common board games).  Some ideas have included: Biology Monopoly, Biology Trivia Pursuit, Cell Structure Twister, Who Wants to be a Biologist, Human Anatomy Clue
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I have read and understand all parts of the Syllabus for AP Biology taught by B. Arthur.

Student: ___________________________________________
Date: _________________

Parent: ____________________________________________
Date: _________________
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