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Course Overview

AP Biology is designed to be the equivalent of a college introductory biology course.  It includes a laboratory/ field investigation component and a research project.  AP biology is significantly more demanding than other high school biology courses with respect to textbook reading, lab involvement, and time and effort required.  Scientific principles, concepts, and methodologies are illustrated through unifying themes of biology.  At least 25% of the course will be dedicated to hands-on laboratory work.   Students will be able to recognize patterns, make inferences, design models, generate and test hypotheses, analyze data and establish connections between concepts. Labs provide the students with opportunity to identify and analyze scientific problems, to develop appropriate laboratory skills, to investigate them and to think critically about these problems.  The policies of this course are implemented nationally through the College Board AP program.   
UMSL Course Descriptions:

BIOL 1012: Emphasis on fundamental principles of biology. BIOL 1012 can be applied toward fulfillment of the general education requirement in science. BIOL 1012 does not satisfy the prerequisite requirements in other courses in biology at the 2000 level or above. 
BIOL 1013: Prerequisite: BIOL 1012 (may be taken concurrently). Laboratory course to accompany BIOL 1012. BIOL 1013 can be used to fulfill the general education requirements in a laboratory science. BIOL 1013 does not meet the prerequisite requirements for other courses in biology. 

STLCC Course Description:
BIO 111: Introductory Biology provides a consideration of the principles of biology, with emphasis on the molecular approach to the structure and function of living organisms. This course is for liberal arts students and majors in physical education, physical and occupational therapy, nursing, and other allied health areas.
Instructional Resources

Text: Campbell – Biology in Focus 2nd Edition (2017)
Animations: http://highered.mcgraw-hill.com/olc/dl/120060/ravenanimation.html
Materials Required and Suggested

· District-issued Chromebook

· 3 ring-binder

· Loose leaf paper

· 4-function Calculator (Graphing or Scientific Calculator not necessary but are OK)

· Highlighters, Artistic Supplies
Dual Credit Option

This course is available for dual credit at the University of Missouri-St. Louis or St. Louis Community College. When you successfully complete this course with a “C” or above, you will have earned 5 college credit hours (3 hours for lecture and 2 hours for lab) if you enroll with the University of Missouri-St. Louis, or 4 college credit hours (lecture/lab) with St. Louis Community College. There will be more information on registration within a few weeks.  Your college credit grade will be the average of your Semester I and Semester II grade.
Grading Policy

Grades are calculated on a percentage basis. According to the Hazelwood School District Grading Policy, Tests (Exams, Quizzes and Formal Lab Reports, Special Projects) account for 70% of your grade. Class work assignments (chapter reviews, concept learning activities) account for 30% of your grade. 

Grades will be assigned based on a straight percentage. 

100-90 = A, 89-80 = B, 79-70 = C, 69-60 = D, 59 and below = F

Exams

Major exams will be schedule at the end of each unit. The major exams will be 50% multiple Choice and 50% free response.

Quizzes

Quizzes should be expected over every topic. Quizzes may range in size and may contain some cumulative content. Some quizzes will be announced while others may not. It is the student’s responsibility to stay current on readings and assignments as the quiz materials will be drawn from those items. 

Lab and Lab Report

Labs are more open-ended with added student involvement in design and outcome possibilities.  Some lab reports will be written in lab format in notebooks.  Others will be completed on lab sheets. Mini-posters will be presented on some lab exercises.  Lab safety rules will be enforced, including use of goggles in labs that require them.  We will also be working on case studies and modeling exercises to reinforce learning.  These will be included in lab grades.   Many of our labs are done as a team effort.  Everyone is responsible for their part. However, this does not mean that labs are directly copied from team members.  Data is shared but analysis is an individual effort.  If direct copying is discernible to me, all students involved will receive a zero. 
Homework and Readings
Expect Reading and Video Assignments at least every week. For each reading and video assignment, you will also take outline notes. Even if no reading assignment is given, you are expected to review the concepts discussed in class that day and be prepared for a quiz over the reading the next class day. 
Academic Honesty

All students are expected to do their own work and not plagiarize the work of others. Plagiarism is defined as the use of another person’s words or ideas without crediting that person. Plagiarism and cheating will not be tolerated and may lead to failure on an assignment or in the class. 

AP Biology Big Ideas

The AP Curriculum has been redesigned to focus on 4 Big Ideas and the enduring understandings (EU) outlined in the curriculum. The learning objectives will be taught through inquiry based lessons which include lab and non-lab work. The 4 Big Ideas are listed as follows: 

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

2. Biological systems utilize free energy and molecular building blocks to grow, to reproduce and to maintain dynamic homeostasis

3. Living systems store, retrieve, transmit and respond to information essential to life processes

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

Students will be given copies of the Big Ideas and Enduring Understandings to self-monitor mastery of the associated concepts. The Big Ideas and Enduring Understandings will also be posted in the classroom and the ones applicable to the daily lesson will be reiterated on a daily basis. 

Lab Program

Big idea 1: Evolution

· BLAST Activity: Students use NCBI to compare DNA and protein sequences for organisms to test student-generated hypotheses on their relatedness.

· Hardy-Weinberg: Spreadsheet development to investigate factors affecting Hardy-Weinberg Equilibrium. 

· Artificial Selection: Students will grow organisms such as Fast Plants and select for specific traits over several generations. 

Big idea 2: Cellular Processes; Energy and Matter

· Cellular Respiration: Students investigate some aspect of cellular respiration in organisms. 

· Photosynthesis:  Students investigate photosynthetic rate under a variety of student selected conditions.

· Diffusion/Osmosis: Students investigate diffusion and osmosis in model systems and in plant tissue. 

Big idea 3: Genetics and Information Transfer

· Cell Division: Mitosis and Meiosis. Students compare mitotic rate after exposure to lectin or other substances presumed to affect mitotic rate.

· Restriction Enzyme Analysis: Students investigate restriction enzyme analysis.

Big idea 4: Interactions

· Energy Dynamics: Students develop and analyze model systems that describe energy flow.

· Fruit Fly Behavior: Students investigate chemotaxis in fruit flies.

· Transpiration: Students investigate the movement of water through plants in a model system.

· Enzyme Investigation: In an open inquiry lab, students will investigate and quantify factors that affect enzyme action.

Big Ideas and Enduring Understandings 
	Big Ideas
	Enduring Understandings

	One: The process of evolution drives the diversity and unity of life
	A. Change in the genetic makeup of a population over time is evolution

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

C. Life continues to evolve within a changing environment

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

	Two: Biological systems utilize energy and molecular building blocks to grow, reproduce, and maintain homeostasis
	A. Growth, reproduction, and maintenance of the organization of living systems requires free energy and matter

B. Growth, reproduction, and dynamic homeostasis require that cells create and maintain internal environments that are different from their external environments

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

D. Growth and dynamic homeostasis of a biological system are influenced by changes in the system’s environment

E. Many biological processes involved in growth, reproduction and dynamic homeostasis include temporal 
regulation and coordination. 


	Three: Living systems retrieve, transmit, and respond to information essential to life processes
	A. Heritable information provides for continuity of life

B. Expression of genetic information involves cellular and molecular mechanisms

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

D. Cells communicate by generating, transmitting, and receiving chemical signals

E. Transmission of information results in changes within and between biological systems

	Four: Biological systems interact and these interactions possess complex properties
	A. Interactions within biological systems lead to complex properties

B. Competition and cooperation are important aspects of biological systems

C. Naturally occurring diversity among and between components within biological systems affects interactions with the in environment.


Unit Connections
The science practices and the learning objectives are used throughout the course. All activities and class work will be connected to at least one learn​ing objective that will be clearly communicated to students so they can see the science practices and learning objectives as the framework around which the learning of the course takes place. The science practices and learning objec​tives will also be addressed in classroom activities and projects external to the formal lab investigations. Representative examples of activities are below:
Big idea 1 and 3: 
· EU 1.B: Organisms are linked by lines of descent from common ancestry. 
· EU 3.A: Heritable information provides for continuity of life.
· DNA and RNA are carriers of genetic information through transcription, translation and replication. (LO 1.15) Students will model information flow in a kinesthetic activity and discuss the similarities in the process among differ​ent domains. DNA replication ensures continuity of hereditary information. (LO 3.3) (This is an example of a student activity that will connect enduring understandings between different big ideas and is an example of what students will do throughout the course).
3B: Big idea 1, 2 and 4: 
· EU 1.B: Organisms are linked by lines of descent from common ancestry.
· EU 2.B: Growth, reproduction, and dynamic homeostasis require that cells create and maintain internal environments that are different from their external environments.
· EU 4.1: Interaction within biological systems lead to complex properties.

· Electron Transport Chain (ETC) and chemiosmosis kinesthetic activity. Students build an inner mitochondrial membrane out of a variety of materials and identify the membrane as a feature allowing separation within the cell. Students explain and justify how this separation is achieved in prokaryotes to generate a proton gradient, and they will present the evolutionary connections across domains through a BLAST search for proteins in the ETC. 

3C: Big idea 1 and 3: 
· EU 1.A: Change in the genetic makeup of a population over time is evolution. 

· EU 3.A: Heritable information provides for continuity of life.

· Students will participate in a Hardy-Weinberg activity where they calculate allelic frequency change. These alleles will be connected to DNA and related back to the evolutionary history of the organisms being studied. In a second part of this activity, students will investigate the role of environmental change in the changing genetic make-up of a population. 

Big idea 1 and 4: 
· EU 4.B: Competition and cooperation are important aspects of biological systems.
· EU 1.C: Life continues to evolve within a changing environment. Students will track the changing flowering phenology of particular species of flowering plants across a wide territory (such as North America or Europe) or the changing flight patterns of migratory insects or birds in relation to global climate change. 
Topic/Chapter Outline (tentative, subject to change)
	Topics
	Chapter Readings
	Activities/Labs
	Approx. time frame

	· Properties of Life

· Experimental Design
· Intro to Data Analysis & Statistics


	Chapter 1: pp. 1-15
	· Poison Pump Case Study
· Antibiotic Resistance Case Study
· 
	2 weeks 

	I. Biochemistry

· Basic Chemistry Review

· pH and living systems

· Water and its importance

· Carbon’s Role: The Origin of Life

· Synthesis and decomposition of organic compounds

· Structure and function of proteins

· The role of enzymes

· Nucleic Acids: Information Molecules

· Lipids: Hydrophobic Molecules
	Chapter 2: pp. 17-30

Chapter 3: pp. 33-56


	· Water Adhesion/Cohesion Statistical Analysis
· -Why Water is Awesome Lab/Station Activity

· MolyMod Molecular modeling activities

-Functional Groups

-4 Major Macromolecules

-Hydrolysis & Dehydration synthesis

· Pharmacology & Biochemistry Virtual Lab

· AP Lab 2: Enzyme Catalysis
· POGILs
	3 weeks

	II. Cell Structure and Function

· Prokaryotes vs. Eukaryotes

· The Endomembrane Systems

· Endosymbiotic Theory (Mitochondria and Chloroplasts)

· Cell  Membrane Structure and Function

· Cell Signaling/Communication

· Cell Transport Mechanisms
	Chapter 4: pp 59- 82

Chapter 5: pp 85-102

Chapter 6: pp 105-116

Chapter 9: 165-182


	· World of Cellcraft Video Game & Virtual Lab

· Martian Membranes (Membrane Fluidity) Design Lab 
· Red Onion Osmosis Lab

· Brine Shrimp Adaptation Lab

· From Gummy Bears to Celery Stalks Case Study & Lab

· “The Dangers of Deicing” Case Study

· Inhibitory Neurotransmitters Case Study

· POGILs

	4 weeks

	III. Cellular Energy & Metabolism

· ATP Structure and Function

· Importance of Enzymes

· Enzymes Specificity and Activation Energy

· Cellular Respiration in Prokaryotes and Eukaryotes

· Electron Transport Chain and Chemiosmosis

· Mitochondria Structure and Function

· Photosynthesis

· Chloroplast Structure and Function

· Light and Dark Reactions

· Transpiration in Plants
	Chapter 7: pp 119-140

Chapter 8: 143-162

 
	· Photobioreactor Design Lab
· Intro to Respiration w/ Model Organisms
· AP Lab 4: Plant Pigment and Photosynthesis Kit

· AP Lab 5: Cell Respiration Kit

· Elodea and Snails Virtual Lab
· POGILs 
	3 weeks

	· SEMESTER BREAK

	IV. Molecular Basis of Inheritance and Molecular Genetics

· DNA Structure and replication

· RNA structure

· Protein Synthesis/Gene Expression

· Mutations – Basis for Natural Selection

· Viral Structure and replication

· Biotechnology and Applications to society

· Regulation of gene expression

· Gene expression in bacteria
	Chapter 14: pp 255-274

Chapter 15: pp 277-300

Chapter 16: pp 303- 322

Chapter 17: pp 325-345

Chapter 18: pp 349 – 366
	· Paper and Pop bead Plasmid Activities

· Lac Operon Modeling Activity

· AP Lab 6: Bacterial Transformation of GFP 

· POGILs

	3 weeks

	· END OF SEMESTER I

	V. Mitosis and Meiosis

· Cell Cycle

· Chromosomes

· Stages of Meiosis

· Evolutionary advantages of asexual and sexual reproduction

· Genetic variation in offspring and impact on evolution

· Environmental influences on genetics
	Chapter 10: pp 185-202

Chapter 11: pp. 205- 216

Chapter 19: pp 369-392
	· Onion Root Tip Mitosis Lab
· Onion Root Growth Lab

· AP Lab 3: Mitosis and Meiosis 

· POGILs
	3 weeks

	VI. Mendelian Genetics

· Patterns of inheritance

· Predicting outcomes and genetic counseling

· Gene linking and mapping
	Chapter 12: pp 219-234

Chapter 13: pp 237-252
	· Chi Square Analysis 

· Gene linkage and mapping activity

· Modern Genetics for All: Diagnosing Duchenne Muscular Dystrophy

· AP Lab 7: Genetics of Plants

· Drosophila Genetics Online Simulation Lab

· POGILs

	3 weeks

	VII. Evolutionary Biology

· Darwin’s theory of decent with modification

· Early evolution of life

· Evidence for evolution

· Evolution of populations

· Hardy-Weinberg Evolution


	Chapter 20: pp 395 – 412

Chapter 21: pp 415-430

Chapter 22: pp 433-450

Chapter 24: pp 471 - 486

Chapter 25: pp 489 – 500
	· Hardy-Weinberg Calculations

· BLAST Activity

· AP Lab 8: Population Genetics and Evolution Kit

· Gene Drift versus Gene Flow Modeling activity


	3 weeks

	VIII. Microbiology (Biological Diversity)

· Evolution of prokaryotes and eukaryotes

· Phylogenetic classification (Drawing Trees)

· Patterns in evolution

· Protist

· Fungi
	Chapter 23: pp 453 – 468

Chapter 26: pp 503 – 520

 Portions of Chapters 27-31
	· Drawing and analyzing phylogenetic trees

· Penguin Phylogeny Activity

· HHMI Lizard Phylogeny


	3 weeks

	IX. Plants and their Diversity 

· Evolution of seed plants

· Structure, function and development

· Plant responses to external stimuli

· Plant nutrition

· Plant reproduction

· Plant adaptations
	Chapter 30: pp 581 – 600

Portions of Chapters 36-42 
	· Plant nutrition experiments (Effect of chemical dosage on plant growth)


	2 weeks

	X. Ecology and Interactions

· Population dynamics

· Communities and Ecosystems

· Global Issues
	Portions of Chapters 54-59
	· Models in Ecology Activity


	2 weeks


AP BIOLOGY PARENT/STUDENT CONTRACT
2017-2018
The purpose of the AP Biology Parent/Student Contract is to provide information to parents and students and to facilitate students’ success in an academically challenging course. Please read carefully the syllabus, lab safety contract, and the list of expectations below then sign the form at the bottom confirming your understanding and commitment to AP Biology. 

Expectations of AP Biology students: 

1. I recognize that participation in AP Biology requires me to: 

a. Demonstrate increased student independence 

b. Take on a high degree of responsibility 

c. Meet higher standards than other high school classes 

 

2. I understand that AP Biology is the equivalent of a college level biology course and therefore, requires the same amount of work as a college level biology course (approximately 3 hours of independent study for each hour of class). 

 

3. I understand that late work will NOT be accepted. All assignments will be completed and ready to turn in BEFORE I get to class. 

 

4. I understand that between labs, lectures and reviews, there is really no way to make up a missed class lab, therefore, it is essential that I attend every class and am prepared to participate. 

a. Missed labs cannot be made up and will receive a zero 

b. Missed tests will be made up the day of return to class and will be in essay form 

c. Absences for non-academic school activities (pep rally set up, choir rehearsal, blood drives, etc) will NOT be permitted 

d. If I must be absent due to illness or family emergency, I am responsible for making up work within the accepted time frame (one day per day absent) 

 

5. I understand that in order to cover everything that may appear on the AP Biology National Exam, this course must proceed at a rapid pace. Therefore, if I must attend review sessions and complete all class work to prepare 

 

6. I recognize that the material covered in AP Biology is extremely challenging. I also recognize that while my grade in this course and the score I receive on the AP exam matter, the amount and quality of knowledge I take from this class to college is most important. 

 

7. I recognize that I am responsible for my own learning and success in class, not my parents, teacher, advisor, or friends. I will advocate for myself if I have concerns about my grade or need help with content. 

 

8. I understand that lab safety is of extreme importance and I will abide by all safety rules. I realize that if I am not following procedures I may be removed from the lab and receive a zero with no opportunity to make it up. I also understand that I will be held financially responsible for broken equipment and promise to work with caution. 

 

* * * * * * * * * * * * * *

I have read, understand, and will abide by the student expectations and the lab safety contract. I have read the course syllabus and confirm my commitment to this class. I understand the summer assignment and will complete all work by the due dates. 
Student name ______________________________________________ (printed)
Student signature___________________________________________ Date: ____________ 
Parent signature____________________________________________ Date: ____________
