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AP Biology Course Syllabus 2018-2019 

Course Overview 
The AP Biology Curriculum Framework is structured around the four Big Ideas with Enduring 
Understandings identified under each big idea.  Essential knowledge and learning objectives 
listed in the course framework will be used to support the Big Ideas and Enduring 
Understandings throughout this course. A primary focus of this course will be inquiry-based 
laboratory work and will use the seven Science Practices listed in the course framework in both 
laboratory and other class activities.  

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. 

Students will be given a copy of the big ideas and science practices at the beginning of the course 
for reference purposes.  Enduring understandings, essential knowledge and learning objectives 
within each unit will be provided at the beginning of the unit.  The learning objectives will be 
used throughout the course to guide the learning and class activities.  Inquiry investigations and 
science process skills will be used as primary methods to accomplish these learning objectives.  
Students will conduct a minimum of two inquiry-based investigations for each of the four big 
ideas.  Additional labs will be conducted to engage students in experiences that will reinforce the 
course enduring understandings and their ability to use the science process skills of observation, 
questioning, hypothesizing, experiment designing, collecting data, analyzing and evaluating data, 
modeling, and making connections.  As the course work progresses, connections between big 
ideas and enduring understandings will be made by the students illustrating how they are 
interrelated.  Twenty-five percent of the class time will be dedicated to investigative laboratory 
work to achieve this goal.  A Lab Notebook will be kept for laboratory investigations.  Each lab 
should include observations, questions, hypotheses, experiment designs, controls, graphs, 
evaluations, conclusions, connections, limitations, and discussions.  In addition, some labs will 
be used in oral reports or mini posters presentations to the class.  Other activities (summaries of 
readings, discussions and debates, etc.) will also be recorded in the Lab Notebook.  

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. 
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3.  The student can engage in scientific questioning to extend thinking or to guide 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.  

Resources 
Textbooks: Campbell, Neil A.; Biology and Jane B. Reece, 11th Edition. San Francisco, Pearson / 
Benjamin Cummings 2018 
Lab Manual: AP Biology Investigative Labs: An Inquiry-Based Approach. The College Board, 1st 
Edition, New York 2012 
Lab Manual:  AP Biology Lab Manual. The College Board, 2001 Revised Edition 

Prerequisites 
Students must have completed one year of a high school level biology course and one year of a 
high school level chemistry course prior to enrolling in AP Biology.  These two courses prepare 
students to be successful in an introductory college level biology course. 

Class Time 
Block Schedule:  Students will attend class every other day for 89 minute periods except on 
Mondays (79 min) and Tuesdays (77 min.).  During one week we will meet for three class 
periods while the following week will meet for two class periods.  This is five class periods 
every two weeks. 

Curriculum & Course Outline 
Unit 1 – Biomolecules 
Big Ideas 1, 2, 4 
Enduring Understanding 1.A: Change in the genetic makeup of a population over time is 
evolution. 
Enduring Understanding 1.C: Life continues to evolve within a changing environment. 
Enduring Understanding 1.D: The origin of living systems is explained by natural processes. 
Enduring Understanding 2.A: Growth, reproduction and maintenance of the organization of    
living systems require free energy and matter. 
Enduring Understanding 2.B: Growth, reproduction and dynamic homeostasis require that 
cells create and maintain internal environments that are different from their external 
environments. 
Enduring Understanding 2.C: Organisms use feedback mechanisms to regulate growth and 
reproduction, and to maintain dynamic homeostasis from their external environments. 
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Enduring Understanding 4.A: Interactions within biological systems lead to complex   
properties. 
Enduring Understanding 4.B: Competition and cooperation are important aspects of biological 
systems. 
Enduring Understanding 4.C: Naturally occurring diversity among and between components 
within biological systems affects interactions with the environment. 
Discussion Topics: properties of water, carbohydrates, lipids, proteins nucleic acids, structure/
function relationships 
Chapters in Textbook:  25.1, 3, 4, 5, 8.4-8.5 
Learning Activities 
1.  Laboratory Activity: How do buffers affect pH?   Students will brainstorm possible factors 
that will affect a buffer’s ability to prevent changes in pH.  Then refine questions that can be 
addressed through experimentation. Then design an experiment to test a hypothesis derived from 
their question, analyze the data collected, and draw inferences from their analysis.  Students will 
draw connections between how organisms maintain pH balance and how this causes organisms 
and populations to respond in response to the environment including their long term evolution 
and speciation. This connects Big Idea 2 with Big Idea 1(evolution). 
2.  Building models of monomers and polymers.  Students will build models of carbohydrate and 
amino acid subunits and use these to create complex polymers.  Then create changes to the 
monomers and predict changes in shape and function. 
3.   Laboratory Investigation 13, Enzyme Activity 
How do abiotic or biotic factors influence the rates of enzymatic reactions? 
Students will brainstorm possible factors that will affect rates of enzyme – catalyzed reactions 
and design an experiment to quantitatively measure the effect of one factor on rate.  Then design 
an experiment to test a hypothesis, analyze the data collected, and draw inferences from their 
analysis.  Students can then make connections between how enzymes function (Big Idea 4) and 
how random changes in their genetic makeup can affect their functions (Big Idea 1). 

Unit 2 – Ecology & Behavior 
Big ideas 1 - 4 
Enduring Understanding 1.A: Changes in the genetic makeup of a population over time is 

evolution. 
Enduring Understanding 1.C: Life continues to evolve within a changing environment. 
Enduring Understanding 2.D: Growth and dynamic homeostasis of a biological system are 

influenced by changes in the system’s environment. 
Enduring Understanding 3.E: Transmission of information results in changes within and 

between biological systems. 
Enduring Understanding 4.A: Interactions within biological systems lead to complex   

properties. 
Enduring Understanding 4.B: Competition and cooperation are important aspects of biological 

systems. 
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Enduring Understanding 4.C: Naturally occurring diversity among and between components 
within biological systems affects interactions with the 
environment. 

Chapters in Textbook:  52-56 
Population Interactions 
Discussion Topics:  factors affecting population growth, behaviors affecting population size, 
biotic potential, carrying capacity, genetic diversity, environmental change 
Learning Activities 
1.  Using population data, make graphs illustrating growth, survivorship and age structure.  

Analyze data, suggest correlations and formulate questions and hypotheses. Also connects Big 
Idea 4b with Big Idea 2d.  

2.  Determine methods for estimating population size and use it in the field to sample a 
population. 

Community Interactions 
Discussion Topics:  community interactions, predator/prey relationships, symbiosis, ecological 
succession, biodiversity    
Learning Activities 
1.  From population data, make graphs illustrating predator/prey relationships.  Analyze data, 

suggest correlations and formulate questions and hypotheses. 
2.  Evaluate how changes in a community affect the entire community (succession). 
3.  Give an oral presentation on a symbiotic relationship between two organisms. 

Ecosystem Interactions 
Discussion Topics: energy flow, cycling of matter, interactions of biotic and abiotic factors, 
human impact 
Laboratory Investigation 11, Transpiration 
What factors affect the rate of transpiration in plants? 
Students will brainstorm possible factors that will affect the transpiration in plants and refine 
questions that can be addressed through experimentation. Then design an experiment to test a 
hypothesis derived from their question, choose how to quantitatively measure the factor in 
question, analyze the data collected, produce a graph illustrating the data, draw inferences from 
their analysis and make connections to how cell structures are adapted to aid in this process. 
Laboratory Investigation 10, Energy Dynamics 
What factors govern energy capture, allocation, storage and transfer between producers and 
consumers in a terrestrial ecosystem? 
Using fast plants or other crucifers and Cabbage White butterflies, students will design and carry 
out experiments to measure productivity and energy transfer.  This investigation will allow 
students to create a model to explain energy transfer, use mathematics to quantify their results, 
engage in scientific questioning, design a method to collect/measure data to answer their 
questions, analyze and explain their results based on the evidence.  The student will make 
connections with the energy needs of individual organisms and how they carry out their 
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metabolism and how this energy transfer affects entire ecosystems. Connects Big Idea 2 with Big 
Idea 4. 

Learning Activities 
1. Students will research Isopods (rollie pollie bugs) including their habitat requirements, life 

cycle, interactions, energy sources etc.  Develop and write questions that you may have 
regarding these organisms.  Write a hypothesis and then test it by designing an experiment that 
measures how they respond to changes in their environment. Evaluate the results and 
limitations of the experiment drawing conclusions.  Record all information in your Lab 
Notebook. 

2. From a local ecosystem, students will research the organisms present, their interactions and 
sources of energy. Design a food web illustrating the flow of energy through this ecosystem. 
This connects Big Idea 4 (interactions) with Big Idea 2 (energy). 

3. Diagram the cycling of at least one type of atom/molecule within an ecosystem.  Discuss their 
importance and human influence on the cycling of matter. (Poster or Power Point Presentation) 

4.  Within an ecosystem (small canyon behind school), make and record observations describing 
both biotic and abiotic factors.  From these observations, students will record questions 
regarding interactions within an ecosystem.  From these questions students will form a 
hypothesis and design a method to test it.  Students will make graphic representations of the 
data collected, analyze and evaluate the data and draw conclusions. Relate this to how 
organisms acquire, store and use energy. Describe the limitations and/or improvements 
regarding your experiment design. Relates Big Idea 4 (interactions) with Big Idea 2 (energy). 

Biosphere Interactions – Global Issues 
Discussion Topics:  biomes, energy, climate change, pollution, resource use, conservation, 
human population growth 
Learning Activities 
1.  Research a global environmental issue studying the problems, alternatives, solutions, and 
ethics behind the issue.  Participate in an organized class debate on the issue.  What is our 
response to these global issues?  What can we do? 
Suggestions: climate change, pollution, resource use and conservation (water, oil, forests), 
human population growth, energy, other. 

Unit 3 – Organization of Living Organisms 
Big Ideas: 2, 3, 4 
Enduring understanding 2.A: Growth, reproduction and maintenance of the organization of 
living systems require free energy and matter. 
Enduring Understanding 2.B: Growth, reproduction and dynamic homeostasis require that 
cells create and maintain internal environments that are different from their external 
environments. 
Enduring Understanding 2.C: Organisms use feedback mechanisms to regulate growth and 
reproduction, and to maintain dynamic homeostasis. 
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Enduring Understanding 2.D: Growth and dynamic homeostasis of a biological system are 
influenced by changes in the system’s environment. 
Enduring Understanding 3.A: Heritable information provides for continuity of life. 
Enduring Understanding 3.B: Expression of genetic information involves cellular and 
molecular mechanisms. 
Enduring Understanding 3.D: Cells communicate by generating, transmitting and receiving 
chemical signals. 
Enduring Understanding 3.E: Transmission of information results in changes within and 
between biological systems. 
Enduring Understanding 4.A: Interactions within biological systems lead to complex 
properties. 

Discussion Topics:  cells structures, membrane transport, cell communication, cell cycle 
Chapters in Textbook:  6, 7, 11, 12 
Learning Activities: 
1.  Students will build diagrams illustrating how various types of particles and their permeability 
are controlled by membranes.  The diagram must include both passive and active transport 
mechanisms. 
2.  Students will make mini posters illustrating one signal transduction pathway and how this can 
affect protein production and gene expression. 
3.  Lab Investigation 4 – Diffusion & Osmosis 
Students will investigate surface/volume ratio and diffusion rate and design an experiment to 
quantitatively measure the rate of osmosis in a model system and in plant cells.  Then design an 
experiment to measure water potential in plant cells, analyze the data collected and draw 
inferences from their analysis.  Students can then make connections between membrane structure 
and function and how it relates to osmosis and diffusion. 
4.  Lab Investigation 7 – part 1-2 Modeling mitosis and the effects of the environment on 
mitosis  
How do eukaryotic cells divide to produce genetically identical cells? 
Using pop beads, students will model important aspects of mitosis.  Students will brainstorm the 
purpose of mitosis, important steps that must occur, predict what mistakes might occur and 
possible outcomes of these errors. 
Students will design an experiment that will test the effects of outside factors on mitosis and 
mathematically test using Chi Square to determine if their experimental outcomes differ from 
their control group outcomes. 
5 – Students will research stem cells and their potential including ethical concerns.  Then write 
an essay describe the results of your research. 
6 - Learning Activity - Students will research genetically modified organisms and food crops 
considering how they are produced, their advantages and disadvantages as well as their 
unintended consequences and concerns about their effect our environment.  Explain how natural 
selection can eventually reduce the effectiveness of some of these crops.  Then summarize in 
preparation for a classroom discussion. Connects Big Idea 3 and Big Idea 1 
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Unit 4 – Energy  
Big Ideas 1, 2, 4 
Enduring Understanding 2.A: Growth, reproduction and maintenance of the organization of 

living systems require free energy and matter. 
Enduring Understanding 2.B: Growth, reproduction and dynamic homeostasis require that 

cells create and maintain internal environments that are different 
Enduring understanding 2.C: Organisms use feedback mechanisms to regulate growth and 

reproduction, and to maintain dynamic homeostasis from their 
external environments. 

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

Enduring understanding 1.B: Organisms are linked by lines of descent from common ancestry. 
Enduring understanding 2.D: Growth and dynamic homeostasis of a biological system are 

influenced by changes in the system’s environment. 
Enduring understanding 2.E: Many biological processes involved in growth, reproduction and 

dynamic homeostasis include temporal regulation and 
coordination. 

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

Discussion Topics – energy transformations, energy carriers (ATP, NADH, etc.), photosynthesis, 
respiration, matter cycling, energy flow, timing and coordination 
Chapters in Textbook: 8, 9, 10, 40, 55 
Learning Activities: 
1 - Lab Investigation 5 – Photosynthesis 
What factors affect the rate of Photosynthesis? 
Students will brainstorm factors that may affect the rate of photosynthesis.  Then design a 
method to measure one factor that affects that rate, analyze the data collected and draw 
inferences from their analysis.  Students can then make connections between how plant 
structures are adapted to carryout photosynthesis. 
2 - Learning Activity – How do changes in abiotic factors affect the evolution of photosynthesis 
in plants? Using a diagram of the distribution of C3 and C4 grasses in North America, students 
will work in teams to evaluate the data and hypothesize the cause of their distribution including 
their evolution. Connects Big Idea 2 (energy) to Big Idea 1(evolution) 
3 -  Lab Investigation – How do various plant pigments affect light absorption and 
photosynthesis?  Students will extract leaf pigments from various sources and test their light 
absorption abilities using a Spectronic 20.  Students will brainstorm questions, come up with a 
hypothesis, design an experiment, analyze and evaluate the data obtained, explain limitations of 
the experiment and draw conclusions based on the data obtained. 
4- Lab Investigation 6 – Respiration 
What factors affect the rate of cellular respiration in multicellular organisms? 
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Students will brainstorm factors that may affect the rate of respiration.  Then design a method to 
measure one factor that affects that rate, analyze the data collected and draw inferences from 
their analysis.  Students can then make connections between how mitochondrial structures are 
adapted to carryout respiration. 
5. Students will make a diagram connecting energy flow with the carbon/oxygen cycle. 
6.  Students will examine various leaves, both internally & externally and answer the question:  
How are leaves adapted to fulfill their function?  Students will record their thoughts & questions 
in their Lab Notebook. 

Unit 5 – Genetics and Inheritance 
Big ideas 1 - 4 
Enduring Understanding 1.A: Change in the genetic makeup of a population over time is 

evolution. 
Enduring understanding 2.D: Growth and dynamic homeostasis of a biological system are 

influenced by changes in the system’s environment. 
Enduring understanding 2.E: Many biological processes involved in growth, reproduction and 

dynamic homeostasis include temporal regulation and 
coordination. 

Enduring Understanding 3.A: Heritable information provides for continuity of life. 
Enduring Understanding 3.B: Expression of genetic information involves cellular and   

molecular mechanisms. 
Enduring Understanding 3.C: The processing of genetic information is imperfect and is a 

source of genetic variation.  
Enduring understanding 4.A: Interactions within biological systems lead to complex 

properties. 
Enduring understanding 4.B: Competition and cooperation are important aspects of biological 

systems. 
Enduring understanding 4.C: Naturally occurring diversity among and between components 

within biological systems affects interactions with the 
environment. 

Discussion Topics: DNA, protein synthesis, meiosis, genetics, gene regulation, biotechnology 
Chapters in Textbook:  13-21 
Learning Activities: 
2. Lab Investigation 7– Meiosis 
Part 4 - Using beads, students will model the process of meiosis, including independent 
assortment, crossing over and random fertilization and explain the outcome of each event and its 
effect on organisms, populations, diversity and evolution. 
Part 5 – Students will perform a cross between two strains of Sordaria fungi with visible 
phenotypic differences and using mathematical models, predict the gene to map distance in map 
units. 
3. Paper Plasmid Simulation – Students will model gene splicing techniques using paper 
sequences of plasmid DNA, human DNA and restriction enzymes to illustrate how a plasmid can 
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act as a vector of genetic material in order to create organisms that will perform a useful task.  
Since the plasmid also contains an antibiotic resistant gene, they can be selected for survival after 
transformation by growing the bacteria in the presence of the antibiotic. This connects Big Idea 3 
with Big Idea 1 
4. Lab Investigation 8 – biotechnology – colony transformation 
5. Lab Investigation 9 – biotechnology – restriction enzyme Analysis of DNA 
Unit 6 - Evolution 
Big ideas 1 - 4 
Enduring understanding 1.A: Change in the genetic makeup of a population over time is 

evolution. 
Enduring understanding 1.B: Organisms are linked by lines of descent from common ancestry. 
Enduring understanding 1.C: Life continues to evolve within a changing environment. 
Enduring Understanding 1.D: The origin of living systems is explained by natural processes. 
Enduring understanding 2.D: Growth and dynamic homeostasis of a biological system are 

influenced by changes in the system’s environment. 
Enduring understanding 2.E: Many biological processes involved in growth, reproduction and 

dynamic homeostasis include temporal regulation and 
coordination. 

Enduring Understanding 3.C: The processing of genetic information is imperfect and is a 
source of genetic variation.  

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

Enduring understanding 4.C: Naturally occurring diversity among and between components 
within biological systems affects interactions with the 
environment. 

Chapters in Textbook:  22-25, 26 (examples in 27-39) 
Discussion Topics: evolution, natural selection, population genetics 
Learning Activities: 
1. Lab Investigation 1 – Artificial Selection 
Can extreme selection change expression of a quantitative trait in a population in one generation? 
Students will “select” for a trait in Fast Plants, gather quantitative data, apply mathematical 
methods to make predictions. Results and conclusions will be written up in a lab report format. 
2. Lab Investigation 2 - Mathematical Modeling 
How can mathematical models be used to investigate the relationship between allele frequencies 
in populations of organisms and evolutionary change? 
Students will formulate a question, describe a biological system both qualitatively and 
quantitatively and using an Excel spreadsheet, design a model to explore the changes in allele 
frequencies within a population.  This lab connects Big Idea 1 (evolution) with Big Idea 3 
(information) and Big Idea 4 (interactions). 
3. Lab Investigation 3 – Bioinformatics 
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How can bioinformatics be used as a tool to determine evolutionary relationships and to better 
understand genetic diseases? 
Using information about a group of organisms, create a cladogram illustrating their phylogeny.  
Then use online resources (BLAST) to include DNA sequences of these organisms from their 
cladogram and reevaluate.  What important basic assumptions are made about the similarities in 
DNA sequences. 
4. Learning Activity -  Using DNA sequences, students will model (diagram) how changes in 
DNA sequences alter amino acid sequences, protein shape and protein function which create new 
genotypes and phenotypes (Ex: sickle cell anemia) that are subject to natural selection under 
various environmental conditions.  The student is able to connect evolutionary changes in a 
population over time to a change in the environment.  
5. Learning Activity – Students will research scientific hypotheses on the origin of life and 
evaluate the evidence of these hypotheses, both supporting and limitations. Conclusions will be 
recorded in their Lab notebooks and then they will participate in a class discussion. 

Unit 7 - Communication 
Big ideas 1 - 4 
Enduring Understanding 2.C: Organisms use feedback mechanisms to regulate growth and 
reproduction, and to maintain dynamic homeostasis. 
Enduring understanding 2.D: Growth and dynamic homeostasis of a biological system are 
influenced by changes in the system’s environment. 
Enduring understanding 2.E: Many biological processes involved in growth, reproduction and 
dynamic homeostasis include temporal regulation and coordination. 
Chapters in Textbook:  11, 43, 44, 45, 48, 49 
Discussion Topics: communication, immune system, osmoregulation, endocrine system, nervous 
system 
Learning Activities: 
1 – Students will create a mini poster of one important biological activity that is controlled by the 
nervous system (reflex arc, muscle contraction, sensory) or endocrine system (kidney function, 
water/osmoregulation regulation, insulin/glucagon sugar regulation, other).  Each poster will 
illustrate the stimuli, targets, responses and control mechanisms for their particular choice.


