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Science Mission Statement: 
 
The Glen Ridge Public School’s science curriculum seeks to inspire scientifically-literate citizens who will be able to participate in a dynamic global community. 

Our program fosters a spirit of intellectual curiosity and collaborative problem solving that is innovative, experiential, thought-provoking, and developmentally 

appropriate. Our students will use scientific methodology to evaluate and critique global issues relating to Life Sciences, Physical Sciences, The Sciences of Earth 

& Space, and Engineering Sciences.  Students will be challenged and will be encouraged to take risks and develop critical scientific thinking skills. 

 
Course Description: 
 
This course in general biology is offered at the college level for students with a strong interest in science. For the purposes of study, the AP Biology course 
focuses on the four big ideas of Biology as outlined by the college board: 
 

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 

 
The course follows the description and outline proposed by the College Board as well as the Next Generation Science Standards. Advanced Placement serves 
students who wish to pursue college level studies in science while still in high school. Students are provided with the factual knowledge and the conceptual 
framework as well as the conceptual skills to deal with the rapidly evolving field of biology today.  Lab work is required as an important component of the course. 
These labs include important areas in modern biology. They are intended to challenge students to understand problems, think analytically, challenge 
preconceived notions, develop hypotheses and draw conclusions.  
 
The goal of the AP Biology course is to provide a thorough grounding in the major principles and processes of biology, and to construct a framework for the 
synthesis and integration of information into conceptual themes. Using a variety of educational experiences, students gain an appreciation for the unity of the 
processes of life amid the diversity of its forms. The course attempts to cultivate student Interest in biology so that they are better able to make informed and 
responsible decisions involving themselves, their society and their environment. The course also prepares the students to perform well on the AP Biology 
Examination. 
 

AP Biology 
Unit 1: Chemistry of Life 

Time Allotted (days of instruction): 10 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms.  
HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine with other elements 
to form amino acids and/or other large carbon-based molecules. 
HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the 
periodic table, and knowledge of the patterns of chemical properties 
 



 
Essential Questions Student Learning Objectives Activities 

● How does chemistry play a foundational 
role in biology? 

● What properties of water make it so vital 
to living organisms? 

● Why does carbon play a central role in all 
living organisms? 

● What are the main types of molecules that 
form the basis of all living organisms? 

● How does structure determine function in 
all organic compounds? 

● How are proteins and nucleic acids 
organized and how is that organization 
related to their function? 

● How has evolution shaped the organic 
compounds? 

● Define electronegativity  and explain 
how it influences the formation of 
chemical bonds, ionic, covalent, 
hydrogen bonds and van der Waals 
forces.  

● Explain the essential properties of water 
to life on earth and relate these to the 
structure of the water molecule.  

● Describe how covalent linkages are 
formed and broken in organic polymers. 

● Describe the unique properties, building 
block molecules and biological 
importance of the four organic 
compounds, carbohydrates, lipids, 
proteins and nucleic acids  

● Recognize and draw the characteristics 
common to all amino acids and their 
participation in peptide bonding.  

● Describe the primary, secondary, 
tertiary and quaternary structures of a 
protein molecule with respect to 
bonding and physical conformation and 
relate it to protein function.  

● Describe the chemical composition of a 
nucleic acid molecule and relate it to 
function.  

 

● Properties of Water Lab 
● Create an organizational chart/concept map relating 

the organic compounds, their structure and function 
● Construct molecular models of monosaccharide 

isomers to carbohydrates, amino acids to proteins, 
lipids and nucleic acids 

● Design and conduct an experiment using diagnostic 
laboratory tests to detect the presence of proteins, 
simple sugars, lipids and starches in various food 
substances and report on findings. 
 

Resources/Materials ● Text: Biology In Focus, AP Edition 
● Online Textbook Resources: Mastering Biology with Pearson eText 
● Virtual labs - www.eduweblabs.com 
● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 

Interdisciplinary Connections RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information.  

http://www.eduweblabs.com/
http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology


WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; 
choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and 
data displays. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
HSS-IC.B.6 Evaluate reports based on data.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  
9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 
● Journal reflective 
● Exit slips 
● Think/Pair/Share 
● Organizational charts 

 

● Tests/Quizzes 
● Presentation 
● Lab activity and report 

● Review games - Kahoot, Jeopardy 
● Scales determination 

● Perform chemical tests to 
identify unknown organic 
compounds 

● Create a presentation on the 
four organic compounds 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 

● Research and write a report on how the medical 
and pharmaceutical industries rely on and 
manipulate organic compounds to make 
everything from medicines to food additives, such 
as Splenda, and report back to class 

● “Intern” in a lab researching these organic 
compounds. 



● Cooperative and partner activities.  
● Give students a job in a group. Monitor 

that they are participating 

● Break up multi-step instructions by providing 
space between questions  

● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 
 

AP Biology 
Unit 2: Cell Structure and Function 

Time Allotted (days of instruction): 15 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms. 
HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis 
HS-LS1-4. Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and maintaining complex organisms. 
 
 

Essential Questions Student Learning Objectives Activities 

● What are the fundamental differences 
between prokaryotic and eukaryotic cells? 

● What are the various parts of cells and 
what do those parts do? 

● What advantages does 
compartmentalization of components give 
the cell? 

● How do membranes play a key role in the 
survival of cells? 

● How does the structure of the membrane 
relate to permeability? 

● How do materials pass through the cell 
membrane? 

● What is water potential and what is its 
effect on cells? 

● Distinguish between prokaryotic and 
eukaryotic cells in structure, 
compartmentalization and origins.  

● Describe the structure and function of 
the following organelles:   nucleus, 
ribosomes,  mitochondrion, plastids, 
cilia, flagella,  endoplasmic reticulum, 
Golgi apparatus, lysosomes, cell wall, 
vacuoles, the cytoskeleton.  

● Explain why the cell size is limited using 
surface area-volume calculations. 

● Describe the "fluid Mosaic" model of 
the plasma membrane and relate it to 
function in maintaining homeostasis 

● Describe factors that affect the selective 
permeability of membranes.  

● Define and distinguish among diffusion, 

● Activity: Protein synthesis and organelles involved 
● Use dialysis tubing to investigate the relationship 

between solute concentration and the osmotic 
movement of water through a semipermeable 
membrane. 

● Determine the water potential of potato cells using 
either potatoes and sugar solutions or virtual lab 
website. 

● Cell membrane bubble lab 
● Using phenolphthalein agar, observe the relationship 

between diffusion efficiency and cell surface area.  
● Discussion question: Identify the type of Eukaryotic 

Cell 
● Diffusion/Osmosis Challenge 
● Virtual lab: Cell transport 



facilitated diffusion,  osmosis, active 
transport, endocytosis and exocytosis.  

● Explain the roles entropy and energy 
have on cell transport 

● Define and calculate water potential. 
● Predict the direction of osmosis based 

upon differences in water potential. 
Resources/Materials ● Text: Biology In Focus, AP Edition 

● Online Textbook Resources: Mastering Biology with Pearson eText 
● Virtual labs - www.eduweblabs.com 
● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 

Interdisciplinary Connections RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.  
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 
(e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information.  
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; 
choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and 
data displays. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a 
random sample from that population.  
HSS-IC.B.6 Evaluate reports based on data.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST.5 Demonstrate an understanding of the breadth of career opportunities and means to those 
opportunities in each of the Science, Technology, Engineering & Mathematics Career Pathways.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  
9.3.ST-SM.2 Apply science and mathematics concepts to the development of plans, processes and projects that 
address real world problems.  

http://www.eduweblabs.com/
http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology


9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 
● Journal reflective 
● Exit slips 
● Think/Pair/Share 
● Organizational charts 
● Properties of water lab 
● Cell membrane bubble lab 

 

● Tests/Quizzes 
● Presentation 
● Lab activity and report 

● Diffusion/Osmosis Challenge 
● DQ: Identify the type of 

eukaryotic cell 
● Review games - Kahoot, Jeopardy 
● Scales determination 

● Cell organelle expert groups 
activity 

● Presentation: 
Diseases/Disorders caused by 
malfunctioning organelles 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  
● Cooperative and partner activities.  
● Give students a job in a group. Monitor 

that they are participating 

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 
● Break up multi-step instructions by providing 

space between questions  
● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 

● Read and analyze a case study about osmosis 
● Use data to evaluate the effects of a membrane’s 

loss of permeability 
● Explain why permeability and cell transport is 

vital to the proper functioning of the nervous 
system 

 



AP Biology 
Unit 3: Cell Communication and Cell Cycle 

Time Allotted (days of instruction): 16 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms. 
HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis 
HS-LS1-4. Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and maintaining complex organisms. 
 
 

Essential Questions Student Learning Objectives Activities 

● How do cells communicate?  How do they 
send and receive signals?  How do they 
respond? 

● What is the significance of the signal 
transduction pathway to proper 
functioning in cells and organisms? 

● How and why do cells reproduce 
themselves? 

● How does mitosis ensure genetic 
continuity? 

● Why is reduction division of meiosis 
necessary during gamete formation? 

● How do the steps of meiosis ensure proper 
reduction division of chromosomes? 

● How are mitosis and meiosis similar? 
Different? 

● How does the formation of sex cells ensure 
that each sex cell is unique? 

● Describe the stages of the signal 
transduction pathway of cell 
communication: reception, transduction 
and response  

● Predict the outcome resulting from 
changes to any step or molecule 
belonging to the communication 
pathway 

● Explain how cells use feedback 
mechanisms to regulate responses 

● List the stages of the cell cycle and 
describe the sequence of events that 
occurs, from formation of the cell to 
cytokinesis in plant and animal cells  

● Distinguish between asexual and sexual 
reproduction  

● List the phases of the first and second 
meiotic divisions, describe the events 
characteristic of each and recognize 
each from diagrams and micrographs.  

● Distinguish between mitosis and meiosis 
 

 

● Play a game of broken telephone to demonstrate the 
signal transduction pathway 

● Group project: Operation Antibody 
● Cell signaling: chemoreceptors and tea lab 
● Discussion question: Signal transduction and HGH 
● Case study: Diabetes and Insulin Signaling 
● Case study: Soccer Mom (The nervous system) 
● Action potential activity 
● Virtual lab: Plant responses 
● Study the phases of plant mitosis in prepared slides of 

onion root tips and of animal Mitosis in prepared 
slides of whitefish blastula or using a virtual 
simulator. 

● Design and conduct an experiment to test the effects 
of caffeine on the process of growth using garlic roots 
and report findings 

● Study the process of meiosis using chromosome 
simulation kit, and compare the resultant calls to 
those produced by mitosis. 

● Create a stop-motion movie depicting the stages of 
mitosis and/or meiosis 

Resources/Materials ● Text: Biology In Focus, AP Edition 
● Online Textbook Resources: Mastering Biology with Pearson eText 
● Virtual labs - www.eduweblabs.com 
● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 

http://www.eduweblabs.com/
http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology


● Stop-Motion movie making app 
Interdisciplinary Connections RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 

recommendation for solving a scientific or technical problem.  
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 
(e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information.  
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; 
choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and 
data displays. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a 
random sample from that population.  
HSS-IC.B.6 Evaluate reports based on data.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST.5 Demonstrate an understanding of the breadth of career opportunities and means to those 
opportunities in each of the Science, Technology, Engineering & Mathematics Career Pathways.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  
9.3.ST-SM.2 Apply science and mathematics concepts to the development of plans, processes and projects that 
address real world problems.  
9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 
● Journal reflective 
● Exit slips 
● Think/Pair/Share 
● Organizational charts 

● Tests/Quizzes 
● Presentation 
● Lab activity and report 
● Movie-making of mitosis/meiosis 

● Project: Operation Antibody 
● Review games - Kahoot, Jeopardy 
● Scales determination 

● Presentation: 
Diseases/Disorders caused by 
breakdown in cell 
communication 



● Case studies 
 

 

● Presentation: How 
endocrine/nervous/immune 
systems utilize cell 
communication 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  
● Cooperative and partner activities.  
● Give students a job in a group. Monitor 

that they are participating 

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 
● Break up multi-step instructions by providing 

space between questions  
● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 

● Research and report on the links between cell 
communication, the mitotic cycle and cancer. 

○ Include current treatments and how they 
alter the steps of the cell cycle 

○ Discuss current research on new 
treatments of cancer (i.e. 
Immunotherapy) 
 

 
AP Biology 

Unit 4: Cellular Energetics 
Time Allotted (days of instruction): 20 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into stored chemical energy.  
HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar molecules may combine with other elements 
to form amino acids and/or other large carbon-based molecules.  
HS-LS1-7. Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food molecules and oxygen molecules are broken and the 
bonds in new compounds are formed resulting in a net transfer of energy.  
HS-PS3-1. Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other 
component(s) and energy flows in and out of the system are known. 



 
Essential Questions Student Learning Objectives Activities 

● How does an organism obtain energy from 
one reaction to power another? 

● How do enzymes function to regulate 
chemical reactions? 

● How are metabolic pathways regulated? 
● How can calculating Gibbs Free Energy help 

predict spontaneity of a reaction? 
● How does energy get converted from one 

form to another? 
● How can energy stored in food be turned 

into energy? 
● How does the structure of the 

mitochondrion relate to its function? 
● How can energy from the sun be converted 

into food or structural molecules? 
● How does the structure of the chloroplast 

relate to its function? 
● How are cellular respiration and 

photosynthesis interdependent?  

● Distinguish between endothermic and 
exothermic reactions and calculate the 
Gibbs free energy for each type.  

● Describe the structure and function of 
ATP and how it can be used as an 
energy coupler in cell processes (i.e. 
phosphorylation)  

● Describe the structure of enzymes and 
their function in biological systems.  

● Explain the induced fit model of enzyme 
function and describe the catalytic cycle 
of an enzyme  

● Explain how environmental conditions, 
cofactors, enzyme inhibitors and 
allosteric regulators affect enzyme 
activity.  

● Describe how metabolic pathways are 
regulated by feedback mechanisms.  

● Describe the internal structure of the 
chloroplast and relate it to the light and 
dark reactions of photosynthesis.  

● Write a summary equation for the 
reactions of photosynthesis and trace 
the fate of the atoms involved.  

● List the reactants and products of the 
light reactions and describe where  they 
occur.  

● Summarize the carbon-fixing reactions 
of the Calvin cycle and compare these to
the Hatch-Slack (C4) and CAM 
pathways.  

● Write a summary equation for the 
reactions of cellular respiration and 
trace the fate of the atoms involved.  

● Summarize the reactions of aerobic 
respiration and relate them to the 
structure of the mitochondrion.  

● Design and conduct an experiment to measure the 
effect on enzyme activity produced by changes in 
temperature, pH, enzyme concentration, and 
substrate concentration and graph and report 
findings 

● Virtual lab: Rate of Enzyme Catalysis 
● Lactase enzyme simulation 
● Separate plant pigments using paper chromatography 

and determine their Rf values. 
● Design and conduct an experiment to test 

environmental factors, such as temperature, light 
intensity, wavelength of light and pH, on the rate of 
photosynthesis in spinach leaves and report findings 

● PBL: Energy Transfer (Rate of photosynthesis) 
● Virtual lab: Photosynthesis 
● Compare the respiration rate, as measured by relative 

volumes of oxygen consumed, of germinating and 
non-germinating peas at different temperature 
conditions. 

● Design and conduct an experiment to test the effects 
of sugar concentration or various environmental 
factors on the rate of fermentation 

● Root Beer Fermentation 
● Virtual lab: Cellular respiration 



● Describe the process, location and 
function of glycolysis, the Krebs cycle 
and oxidative phosphorylation 
reactions.  

● Describe the process of chemiosmosis 
and explain important differences in 
chemiosmosis between oxidative 
phosphorylation in mitochondria and 
photophosphorylation in chloroplasts.  

● Define fermentation and distinguish 
between alcoholic and lactic acid 
fermentation. 

Resources/Materials ● Text: Biology In Focus, AP Edition 
● Online Textbook Resources: Mastering Biology with Pearson eText 
● Virtual labs - www.eduweblabs.com 
● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 

Interdisciplinary Connections RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.  
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 
(e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information.  
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; 
choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and 
data displays. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
HSS-IC.B.6 Evaluate reports based on data.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  

http://www.eduweblabs.com/
http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology


9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 
● Journal reflective 
● Exit slips 
● Think/Pair/Share 
● Organizational charts 

 
 

 

● Tests/Quizzes 
● Presentation 
● Lab activity and report 

 

● PBL: Photosynthesis 
● Review games - Kahoot, Jeopardy 
● Scales determination 

● Case Study: Mystery of the 
Seven Deaths 

● Presentation on mitochondrial 
myopathy and discuss how the
process of cellular respiration 
is involved 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  
● Cooperative and partner activities.  
● Give students a job in a group. Monitor 

that they are participating 

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 
● Break up multi-step instructions by providing 

space between questions  
● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 

● Research and report findings of the causes and 
symptoms of lactose intolerance.  Explain the 
action of enzymes under normal circumstances 
and how these actions are disrupted in lactose 
intolerant people. 

● Research and report on how we can create an 
alternate fuel source using photosynthetic algae. 

 



AP Biology 
Unit 5: Heredity 

Time Allotted (days of instruction): 14 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins which carry out the essential functions of 
life through systems of specialized cells. 
HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms. 
HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. 
HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to 
offspring.  
HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations may result from: (1) new genetic combinations through meiosis, (2) 
viable errors occurring during replication, and/or (3) mutations caused by environmental factors.  
HS-LS3-3. Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a population.  
 
 

Essential Questions Student Learning Objectives Activities 

● What has Gregor Mendel’s experiments 
taught us about inheritance? 

● How does Mendel’s conclusions of 
segregation and independent assortment 
relate to the process of meiosis? 

● How are traits passed from one generation 
to the next, according to Mendel? 

● How can techniques, such as Punnett 
Squares, karyotypes and pedigree charts be
used to predict future offspring? 

● How are traits passed from from one 
generation to the next in cases of 
incomplete dominance, codominance, 
multiple alleles, polygenic traits and 
sex-linked traits? 

● How can we use a Chi Squared analysis to 
determine if a genetic cross’s actual 
outcome matches up with expected 
outcomes to determine inheritance 
pattern? 

● How can we generate a gene map using 
crossover frequencies? 

● How do changes in genes lead to changes 

● Explain how independent assortment, 
crossing over and random fertilization 
contribute to genetic variation in 
sexually reproducing organisms.  

● List four components of Mendel's 
hypothesis of inheritance.  

● Distinguish between genotype and 
phenotype; heterozygous and 
homozygous; dominant and recessive.  

● Explain how genotype results in 
phenotype  

● Using Punnett squares, predict the 
probability of specific offspring resulting 
from monohybrid, dihybrid and 
polyhybrid crosses.  

● Perform a Chi Squared analysis to 
identify inheritance patterns by 
comparing expected outcomes to actual 
outcomes  

● Explain how our knowledge of 
chromosomes and meiosis both 
supports and refutes Mendel’s 
conclusions.  

● Observe the effects of crossing over in Sordaria and 
calculate the distance between the gene for spore 
coat color and the centromere. Analyze the results 
using the chi-square test. 

● Observe the life cycle of Drosophila melanogaster and 
analyze the phenotypic ratios of offspring of known 
crosses. 

● Virtual lab: Fruit Fly genetics with Chi Squared 
analysis 

● Perform a Chi Squared analysis on expected results of 
various statistical predictions, such as Wisconsin 
Fast-Plant traits, M&M colors, or flipping a coin and 
report findings. 

● Design and conduct an experiment to test the effects 
of various environmental conditions on the 
inheritance of traits in certain species, such as 
Wisconsin Fast-Plant and other plants and report 
findings 

● Constructing and analyzing gene maps 
● Case study: Hemophilia 

 



in phenotypes and potential genetic 
disorders? 

● How do changes in chromosome number 
occur and how do they affect organisms? 

● Describe the potential results of 
mutations to alleles, using human 
disorders as examples  

● Describe the inheritance of a sex-linked 
gene such as color-blindness.  

● Construct a gene map based on 
crossover frequencies  

● Distinguish among nondisjunction, 
aneuploidy and polyploidy; explain how 
these and other major chromosomal 
changes occur and explain the 
consequences.  

Resources/Materials ● Text: Biology In Focus, AP Edition 
● Online Textbook Resources: Mastering Biology with Pearson eText 
● Virtual labs - www.eduweblabs.com 
● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 

Interdisciplinary Connections RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.  
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 
(e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information.  
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
HSS-IC.B.6 Evaluate reports based on data.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  
9.3.ST-SM.2 Apply science and mathematics concepts to the development of plans, processes and projects that 
address real world problems.  
9.3.ST-SM.3 Analyze the impact that science and mathematics has on society.  

http://www.eduweblabs.com/
http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology


9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 
9.3.HL-BRD.1 Summarize the goals of biotechnology research and development within legal and ethical 
protocols.  
9.3.HL-BRD.2 Apply the fundamentals of biochemistry, cell biology, genetics, mathematical concepts, 
microbiology, molecular biology, organic chemistry and statistics to conduct effective biotechnology research 
and development of products.  
9.3.HL-BRD.3 Demonstrate basic knowledge of recombinant DNA, genetic engineering, bioprocessing, 
monoclonal antibody production, nanotechnology, bioinformatics, genomics, proteomics and transcriptomics 
to conduct biotechnology research and development.  
9.3.HL-BRD.6 Summarize and explain the larger ethical, moral and legal issues related to biotechnology 
research, product development and use in society. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 
● Journal reflective 
● Exit slips 
● Think/Pair/Share 
● Organizational charts 
● Case study: Hemophilia 

 
 

 

● Tests/Quizzes 
● Presentation 
● Lab activity and report 

 

● Review games - Kahoot, Jeopardy 
● Scales determination 

● Presentation on genetic 
disorder found in humans 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  
● Cooperative and partner activities.  

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 
● Break up multi-step instructions by providing 

● Perform your own Mendelian-style cross with 
different plants to determine inheritance patterns 
of selected traits.  Report findings. 



● Give students a job in a group. Monitor 
that they are participating 

space between questions  
● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 
 

AP Biology 
Unit 6: Gene Expression and Regulation 

Time Allotted (days of instruction): 25 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA determines the structure of proteins which carry out the essential functions of 
life through systems of specialized cells. 
HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific functions within multicellular organisms. 
HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback mechanisms maintain homeostasis. 
HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for characteristic traits passed from parents to 
offspring.  
HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations may result from: (1) new genetic combinations through meiosis, (2) 
viable errors occurring during replication, and/or (3) mutations caused by environmental factors.  
HS-LS3-3. Apply concepts of statistics and probability to explain the variation and distribution of expressed traits in a population.  
 
 

Essential Questions Student Learning Objectives Activities 

● What is the structure of DNA? 
● How is the structure of DNA related to its 

functions in replication and protein 
synthesis? 

● How do genes code for proteins? 
● How are DNA and RNA similar? DIfferent? 
● What are the roles of RNA molecules in 

protein synthesis?  Other roles for RNA? 
● What is transcription? Translation?  How 

do they produce proteins? 
● How do prokaryotic and eukaryotic cells 

● Summarize experimental evidence 
leading to acceptance of DNA as the 
genetic material. 

● Describe the structure of the DNA 
molecule and explain how specific base 
pairing allows semi-conservative 
replication of the molecule.  

● Describe the process of DNA replication 
and explain the enzymatic roles of 
helicase, topoisomerase, primase, DNA 
replicase and ligase.  

● Extract DNA from a cell culture. 
● Model the processes of transcription and translation, 

using paper models, model kits or various craft 
materials. 

● Concept map: From gene to protein 
● Rice Krispies protein synthesis 
● PBL: Gene to protein 
● Assignment: DNA to disease 
● Perform bacterial transformation using competent 

cells and commercially prepared plasmid DNA, and 
demonstrate the presence of transformed cells using 



regulate gene expression and why? 
● How does gene expression control cell 

specialization? 
● How do mutations affect gene expression? 
● How do we manipulate DNA with modern 

genetic engineering and for what 
purposes? 

● Explain and distinguish between the 
processes of transcription and 
translation.  

● Describe the structure of eukaryotic 
chromosomes and distinguish between 
heterochromatin and euchromatin, 
introns and exons.  

● Distinguish structurally and functionally 
among mRNA, tRNA and rRNA.  

● List the steps involved in eukaryotic 
mRNA processing.  

● Using the Lac and Tryp Operons as 
examples, distinguish between inducible 
and repressible operons, and explain 
the function of the operator, repressor 
and corepressor in control of gene 
expression.  

● List and describe methods of eukaryotic 
gene expression, including enhancers, 
spliceosomes, miRNAs and siRNAs, DNA 
methylation and epigenetics, alternative 
splicing, and master control genes and 
cell differentiation. 

● Explain how changes in genotype due to 
mutations may result in changes in 
phenotype  

● Explain the use of genetic engineering in 
analyzing or manipulating DNA  

● Explain the connection between the 
regulation of gene expression and cell 
specialization. 

antibiotic or Lac+ plates. 
● Separate DNA fragments using the process of gel 

electrophoresis for DNA fingerprinting 
● Calculate the approximate size of DNA fragments in 

an electrophoresis gel. 
● Restriction mapping  
● Lac operon simulation and packet 
● Organizer: Gene expression 
● Concept mapping: Stem cells 
● Case study: Saving Superman (Stem Cells) 
● GM Mosquito project  

 
 
 

Resources/Materials ● Text: Biology In Focus, AP Edition 
● Online Textbook Resources: Mastering Biology with Pearson eText 
● Virtual labs - www.eduweblabs.com 
● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 

Interdisciplinary Connections RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.  

http://www.eduweblabs.com/
http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology


RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 
(e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information.  
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
HSS-IC.B.6 Evaluate reports based on data.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  
9.3.ST-SM.2 Apply science and mathematics concepts to the development of plans, processes and projects that 
address real world problems.  
9.3.ST-SM.3 Analyze the impact that science and mathematics has on society.  
9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 
9.3.HL-BRD.1 Summarize the goals of biotechnology research and development within legal and ethical 
protocols.  
9.3.HL-BRD.2 Apply the fundamentals of biochemistry, cell biology, genetics, mathematical concepts, 
microbiology, molecular biology, organic chemistry and statistics to conduct effective biotechnology research 
and development of products.  
9.3.HL-BRD.3 Demonstrate basic knowledge of recombinant DNA, genetic engineering, bioprocessing, 
monoclonal antibody production, nanotechnology, bioinformatics, genomics, proteomics and transcriptomics 
to conduct biotechnology research and development.  
9.3.HL-BRD.6 Summarize and explain the larger ethical, moral and legal issues related to biotechnology 
research, product development and use in society. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 
● Journal reflective 
● Exit slips 

● Tests/Quizzes 
● Presentation 

● Project: GM Mosquitoes 
● PBL: Gene to Protein 

● Prepare a presentation based 
on research into GMOs, 



● Think/Pair/Share 
● Organizational charts 
● Case studies 

 

● Lab activity and report 
 

● Review games - Kahoot, Jeopardy 
● Scales determination 

describing the pros and cons 
of their use 

● Research and debate the 
issues surrounding embryonic 
stem cell research 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  
● Cooperative and partner activities.  
● Give students a job in a group. Monitor 

that they are participating 

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 
● Break up multi-step instructions by providing 

space between questions  
● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 

● Create a three-dimensional labeled model or 
computer simulation of a DNA molecule, DNA 
replication and/or protein synthesis 

● Research and report on the process of 
CRISPR-Cas9 gene editing. 

 
AP Biology 

Unit 7: Natural Selection 
Time Allotted (days of instruction): 25 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS4-1. Communicate scientific information that common ancestry and biological evolution are supported by multiple lines of empirical evidence.  
HS-LS4-2. Construct an explanation based on evidence that the process of evolution primarily results from four factors: (1) the potential for a species to increase in 
number, (2) the heritable genetic variation of individuals in a species due to mutation and sexual reproduction, (3) competition for limited resources, and (4) the 
proliferation of those organisms that are better able to survive and reproduce in the environment.  
HS-LS4-3. Apply concepts of statistics and probability to support explanations that organisms with an advantageous heritable trait tend to increase in proportion to 
organisms lacking this trait.  



HS-LS4-4. Construct an explanation based on evidence for how natural selection leads to adaptation of populations. 
HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) increases in the number of individuals of some 
species, (2) the emergence of new species over time, and (3) the extinction of other species.  
 
 

Essential Questions Student Learning Objectives Activities 

● How does evolution occur by natural 
selection and what evidence do we have to 
support evolution? 

● How is natural selection involved in 
divergent and convergent evolution and 
coevolution? 

● What other mechanisms drive evolution 
and how? 

● What are the main sources of variation 
within a population and how does variation 
provide adaptive advantage? 

● What are the 5 conditions necessary for 
Hardy-Weinberg genetic equilibrium and 
how can a disruption lead to evolution? 

● How can we use allelic frequency of a 
population to determine if evolution is 
occurring? 

● What conditions are necessary for a new 
species to evolve? 

● How do we classify organisms and why is it 
important? 

● How do we represent various hypotheses 
about the relationships of all organisms? 

● How are phylogeny and cladistics used in 
classification? 

● How did life originate on Earth? 

● Explain how natural selection results in 
evolutionary change and cite evidence 
used to support this theory. 

● Explain how humans have influenced 
the evolution of species through 
artificial selection. 

● Explain how random occurrences 
(mutations, genetic drift and gene flow) 
affect the genetic makeup of a 
population. 

● Describe the role of these random 
occurrences in the evolution of 
populations. 

● Describe the statements and equations 
of the Hardy-Weinberg theorem on 
genetic equilibrium  

● Use the Hardy-Weinberg equations to 
predict the allele and genotype 
frequencies of populations. 

● Define species and explain sympatric, 
parapatric and allopatric models of 
speciation.  

● Explain how phylogenetics and 
cladograms are used to classify 
organisms and determine evolutionary 
relationships amongst organisms. 

● Describe causes and effects of 
extinction 

● Explain the theories on the origins of life 
on Earth.  

● “Sounding Smart: Evolution” essay prompt 
● Virtual lab: Natural selection 
● Brine shrimp natural selection lab 
● HHMI lab: The anole lizards 
● Skittles and the Hardy-Weinberg Theory. 
● BLAST Lab: Evolutionary relationships 
● PBL: Evolution 
● Design and conduct an experiment to test the effects 

of disrupting genetic equilibrium on a population of 
Wisconsin Fast-Plants 

● Genetic drift simulation activity 
● Case study: MRSA and antibiotic resistance 
● Interpret phylogenetic trees and cladograms to 

determine relationships and derived characters 
among related organisms 

● Construct a phylogenetic tree using a simulated 
population and simulated mutational rates 

● Minions cladistics 
● Create a cartoon/comic depicting speciation. 

Resources/Materials ● Text: Biology In Focus, AP Edition 
● Online Textbook Resources: Mastering Biology with Pearson eText 
● Virtual labs - www.eduweblabs.com 

http://www.eduweblabs.com/


● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 
● Howard Hughes Medical Institute - https://www.hhmi.org/ 

Interdisciplinary Connections RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to 
important distinctions the author makes and to any gaps or inconsistencies in the account.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information. 
WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 
procedures/ experiments, or technical processes.  
WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a 
new approach, focusing on addressing what is most significant for a specific purpose and audience. 
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research.  
SL.11-12.4 Present claims and findings, emphasizing salient points in a focused, coherent manner with relevant 
evidence, sound valid reasoning, and well-chosen details; use appropriate eye contact, adequate volume, and 
clear pronunciation.  
Mathematics – MP.2 Reason abstractly and quantitatively.  
MP.4 Model with mathematics.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  
9.3.ST-SM.2 Apply science and mathematics concepts to the development of plans, processes and projects that 
address real world problems.  
9.3.ST-SM.3 Analyze the impact that science and mathematics has on society.  
9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 
● Journal reflective 
● Exit slips 

● Tests/Quizzes 
● Presentation 

● PBL: Evolution 
● Review games - Kahoot, Jeopardy 

● Essay: “Sounding Smart” 

http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology
https://www.hhmi.org/


● Think/Pair/Share 
● Organizational charts 
● Case studies 

● Lab activity and report 
 

● Scales determination ● Essay: “Guess Who’s Coming 
to Dinner?” 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  
● Cooperative and partner activities.  
● Give students a job in a group. Monitor 

that they are participating 

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 
● Break up multi-step instructions by providing 

space between questions  
● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 

● Read article on DNA methylation and epigenetics 
and prepare a presentation explaining how or 
why Lamarck was not entirely wrong about 
evolution by inheritance of acquired 
characteristics 

● Watch documentary “Becoming Human” and 
construct a model of human evolution. 

 
 

AP Biology 
Unit 8: Ecology 

Time Allotted (days of instruction): 25 Days 

New Jersey Student Learning Standards (NJSLS) 
HS-LS2-1. Use mathematical and/or computational representations to support explanations of factors that affect carrying capacity of ecosystems at different 
scales. 
HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in 
ecosystems of different scales. 
HS-LS2-3. Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic and anaerobic conditions 
HS-LS2-4. Use mathematical representations to support claims for the cycling of matter and flow of energy among organisms in an ecosystem.  
HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon among the biosphere, atmosphere, hydrosphere, 



and geosphere.  
HS-LS2-6. Evaluate the claims, evidence, and reasoning that the complex interactions in ecosystems maintain relatively consistent numbers and types of organisms 
in stable conditions, but changing conditions may result in a new ecosystem. 
HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and biodiversity. 
HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) increases in the number of individuals of some 
species, (2) the emergence of new species over time, and (3) the extinction of other species.  
HS-LS4-6. Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity. 
 
 

Essential Questions Student Learning Objectives Activities 

● What factors contribute to the types of 
species that can inhabit a given area? 

● How are biomes influenced by climate and 
location and how does that contribute to 
the dominant species present in each 
biome? 

● What types of factors contribute to the 
wide range of behaviors that animals 
exhibit? 

● In what different ways do members of a 
population interact? 

● In what ways do different populations 
interact with each other? 

● How do organisms interact with the living 
and nonliving parts of their environment? 

● How do energy and nutrients flow through 
an ecosystem? 

● How do populations of organisms grow, at 
what rate and what limits their growth? 

● What is primary productivity and what 
factors limit this productivity? 

● How does animal behavior contribute to 
survival? 

● How do animals obtain behaviors? 
● Why is biodiversity important and what 

effect does disruptions to ecosystems have 
on biodiversity? 

● Describe the relationships between 
abiotic and biotic factors in the 
environment.  

● Interpret population curves and explain 
how the carrying capacity of the 
environment affects the rate of increase 
of a population.  

● Distinguish between 
density-independent and 
density-dependent factors controlling 
populations size.  

● Describe the process of ecological 
succession and distinguish between 
primary and secondary succession.  

● Trace biogeochemical Cycles for Water, 
carbon, and nitrogen and describe the 
organisms and processes involved.  

● Identify the trophic levels in an 
ecosystem and explain how energy 
flows in that ecosystem.  

● Explain primary productivity of an 
ecosystem and identify factors that limit 
it.  

● Explain the source and adaptiveness of 
behavior patterns 

● Use the Winkler method to measure dissolved oxygen 
in a water sample at various temperatures as a means 
to measure primary productivity of an ecosystem 

● Design and conduct an experiment to calculate the 
gross and net productivity of algal cultures subjected 
to varying environmental conditions 

● Interpret graphs of moose and wolf populations of 
Isle Royale and make predictions about how each 
population changes in response to the other 

● Observe the behavior of pill bugs and design and 
conduct an experiment to determine their habitat 
preferences using data analysis. 

● PBL: Ecology: Addressing Ecological Challenges 
● Virtual lab: Carbon transfer between snail and elodea 
● Discussion question: Is behavior innate or learned? 

 

Resources/Materials ● Text: Biology In Focus, AP Edition 
● Online Textbook Resources: Mastering Biology with Pearson eText 



● Virtual labs - www.eduweblabs.com 
● Bozeman Science videos: http://www.bozemanscience.com/ap-biology/ 
● Khan Academy for AP Bio: https://www.khanacademy.org/science/ap-biology 
● AP Classroom by College Board 

Interdisciplinary Connections RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 
recommendation for solving a scientific or technical problem.  
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 
(e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.  
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying 
the data when possible and corroborating or challenging conclusions with other sources of information.  
WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 
multiple sources on the subject, demonstrating understanding of the subject under investigation.  
MP.4 Model with mathematics. 
HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; 
choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and 
data displays. 
HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. 
HSS-IC.A.1 Understand statistics as a process for making inferences about population parameters based on a 
random sample from that population.  
HSS-IC.B.6 Evaluate reports based on data.  

21st Century Life and Careers 9.3.ST.2 Use technology to acquire, manipulate, analyze and report data.  
9.3.ST.5 Demonstrate an understanding of the breadth of career opportunities and means to those 
opportunities in each of the Science, Technology, Engineering & Mathematics Career Pathways.  
9.3.ST-ET.2 Display and communicate STEM information.  
9.3.ST-ET.3 Apply processes and concepts for the use of technological tools in STEM.  
9.3.ST-ET.6 Apply the knowledge learned in the study of STEM to provide solutions to human and societal 
problems in an ethical and legal manner.  
9.3.ST-SM.2 Apply science and mathematics concepts to the development of plans, processes and projects that 
address real world problems.  
9.3.ST-SM.4 Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data. 

Technology Standards 8.1 Educational Technology: All students will use digital tools to access, manage, evaluate, and synthesize 
information in order to solve problems individually and collaborate and to create and communicate 
knowledge. 

 
Assessments 

Formative Summative Benchmarks Alternative 

http://www.eduweblabs.com/
http://www.bozemanscience.com/ap-biology/
https://www.khanacademy.org/science/ap-biology


● Journal reflective 
● Exit slips 
● Think/Pair/Share 
● Organizational charts 

 

● Tests/Quizzes 
● Presentation 
● Lab activity and report 

● PBL: Ecological challenges 
● Review games - Kahoot, Jeopardy 
● Scales determination 

● Research paper on threats to 
biodiversity 

● Research paper on causes and 
effects of climate change 

 
Modifications 

English Language Learners Special Education/504 Gifted and Talented 
● Use of Google translate and/or dictionary 
● Diagrams/labeling in alternate language 
● Provide correction for language errors by 

modeling, not overt correction 
● Verbal testing for written assessments 
● Providing texts in native language if 

possible 
● Use of Graphic Organizers; scaffolding 
● Make lessons visual.  
● Cooperative and partner activities.  
● Give students a job in a group. Monitor 

that they are participating 

● Test/Quiz modifications 
● Extended time 
● Benchmark larger assignments 
● Preferential seating 
● Provide notes/study guides 
● Oral and visual instructions 
● At teacher discretion, shorten assignment to 

focus on mastery of key concepts 
● Provide alternative testing site 
● Break up multi-step instructions by providing 

space between questions  
● Allow assessments to be typed 
● Prompts – mnemonics, graphic organizers, 

color coding, cue cards, pictures 
● Additional response time during 

discussions/tasks 
● Provide frequent breaks/time out 

opportunities 
● Provide immediate 

reinforcements/consequences 

● Read research articles on climate change and 
critique results using statistical analysis and 
report back to class 

● Pick one practice or item threatening biodiversity, 
explain its effects and suggest a more eco-friendly 
alternative 

● Project: Challenge to eliminate plastic 

 


