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Course Description 
 
AP Biology is a year-long course which is graded on a 5-point scale that is designed to be taken by 
students after the successful completion of both high school biology and chemistry. AP Biology includes 
those topics regularly covered in a college introductory biology course and differs significantly from the 
standards-based, high school biology course with respect to the kind of textbook used, the range and 
depth of topics covered, the kind of laboratory work performed by students, and the time and effort 
required of the students. The textbook used by AP Biology is also used by college biology majors and the 
kinds of labs done by AP students are equivalent to those done by college students. AP Biology is a 
course that aims to provide students with the conceptual framework, factual knowledge, and analytical 
skills necessary to deal critically with the rapidly changing science of biology. This course is designed to 
prepare students for the Biology College Board Advanced Placement Exam. 
 
Course Resources 
 

Ø Biology In Focus, Campbell, Urry 2014 
Ø AP Biology Investigative Labs:  An Inquiry Based Approach 
Ø http://media.collegeboard.com/digitalServices/pdf/ap/bio-

manual/CB_Bio_Full_Manual_2012.pdf 
Ø AP Biology College Board:  http://www.collegeboard.com/student/testing/ap/sub_bio.html 
Ø Phillip E Pack Ph.D, Cliffs Notes AP Biology 5th Edition, 2017 
Ø Mastering Biology:  

http://www.pearsonmylabandmastering.com/northamerica/masteringbiology/ 
Ø The Immortal Life of Henrietta Lacks by Rebecca Skloot 
Ø Your Inner Fish by Neil Shubin 
Ø Brain on Fire by Susan Cahalan 
Ø The Cobra Event by Richard Preston 
Ø Test Prep Series for AP Biology, Holtzclaw, 2015 
Ø Biozone, AP Biology Workbook 1 and 2, 2012 

 
Pacing Guide 

Unit Titles  Time Frame  
Unit One:  The Chemistry of Life     3 Weeks  
Unit Two:  Cells  
 

2 Weeks  

Unit Three:  Membranes and Cell 
Signaling/Communication 

3 Weeks  

Unit Four:  Cell Division  2 Weeks  
Unit Five:  Heredity   4 Weeks  
Unit Six:  Molecular Biology  4 Weeks  
Unit Seven:  Energy 4 Weeks  
Unit Eight:  Plant Science, Ecology, and 
Biological Diversity 

4 Weeks 

Unit Nine:  Evolution  4 Weeks 



Unit Ten:  Animal Form and Function 4 Weeks  
 
 
Unit 1 – The Chemistry of Life  
3 Weeks  
 
Unit 1 Overview  

In this unit, The Chemical Context of Life: Students will be able to describe 3 subatomic particles 
and their significance; the types of chemical bonds and how they form; the importance of 
hydrogen bonding to the properties of water; 4 unique properties of water and how each 
contributes to life on Earth; how to interpret a pH scale; how changes in pH can alter biological 
systems; and the importance of buffers in biological systems.  Carbon and the Molecular 
Diversity of Life: Students will be able to describe the properties of carbon that make it so 
important; the role of dehydration reactions in the formation of organic compounds and 
hydrolysis in the digestion of organic compounds; how the sequence and subcomponents of the 
four groups of organic compounds determine their properties; the cellular functions of 
carbohydrates, lipids, proteins and nucleic acids; How changes in these organic molecules would 
affect their function; the 4 structural levels of proteins and how changes at any level can affect the 
activity of the protein; how proteins reach their final shape, the denaturing impact that heat and 
pH can have on protein structure, and how these changes may affect the organism; and how 
directionality influences structure and function of polymers, such as nucleic acids and proteins.  
Animal Behavior Lab Investigation: Students will be able to investigate the relationship between 
a model organism and its response to different environmental conditions; design a controlled 
experiment to explore environmental factors that either attract or repel the organism in a 
laboratory setting; analyze data to collected in an experiment in order to identify possible patterns 
and relationships between environmental factors and a living organism; and work collaboratively 
with others in the design and analysis of a controlled experiment. 

 
Essential Questions 
 

Ø How do biological systems utilize free energy and molecular building blocks to grow, to 
reproduce, and to maintain dynamic homeostasis? 
 

Essential Learning Outcomes 
 

Ø The Chemical Context of Life: Students will be able to describe 3 subatomic particles and their 
significance; the types of chemical bonds and how they form; the importance of hydrogen 
bonding to the properties of water; 4 unique properties of water and how each contributes to life 
on Earth; how to interpret a pH scale; how changes in pH can alter biological systems; and the 
importance of buffers in biological systems.   

Ø Carbon and the Molecular Diversity of Life: Students will be able to describe the properties of 
carbon that make it so important; the role of dehydration reactions in the formation of organic 
compounds and hydrolysis in the digestion of organic compounds; how the sequence and 
subcomponents of the four groups of organic compounds determine their properties; the cellular 
functions of carbohydrates, lipids, proteins and nucleic acids; How changes in these organic 
molecules would affect their function; the 4 structural levels of proteins and how changes at any 
level can affect the activity of the protein; how proteins reach their final shape, the denaturing 
impact that heat and pH can have on protein structure, and how these changes may affect the 



organism; and how directionality influences structure and function of polymers, such as nucleic 
acids and proteins.   

Ø Animal Behavior Lab Investigation: Students will be able to investigate the relationship between 
a model organism and its response to different environmental conditions; design a controlled 
experiment to explore environmental factors that either attract or repel the organism in a 
laboratory setting; analyze data to collected in an experiment in order to identify possible patterns 
and relationships between environmental factors and a living organism; and work collaboratively 
with others in the design and analysis of a controlled experiment. 

 
Technology Infusion 
 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 
4.A.1 Properties of a molecule are determined by its molecular construction 

2.A.3 Energy Exchange maintains life processes 

 
 
Differentiation 

AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 



Ø Differentiated reading and writing station (graphic organizers and brainstorming 
activities) 

Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
 
Assessments 
 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 



different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit: Cells   
2 Weeks  
 
Unit 2 Overview  
 
In this unit, A Tour of the Cell: Students will be able to describe 3 differences between prokaryotic and 
eukaryotic cells; the structure and function of organelles common to plants and animal cells; how 
different types of cells show differences in subcellular components; how internal membranes and 
organelles contribute to cell functions; and how cell size and shape affect the overall rate of nutrient 
intake. 
 
Essential Questions 
 

Ø How can you tell the difference between prokaryotic and eukaryotic cells? 
Ø How will internal membranes and organelles contribute to cell function? 
Ø How does cell size and shape affect the overall rate of nutrient intake?  

 
Essential Learning Outcomes 
 

Ø A Tour of the Cell: Students will be able to describe 3 differences between prokaryotic and 
eukaryotic cells; the structure and function of organelles common to plants and animal cells; how 
different types of cells show differences in subcellular components; how internal membranes and 
organelles contribute to cell functions; and how cell size and shape affect the overall rate of 
nutrient intake. 

 
Technology Infusion 



 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 
4.A.2 The structure and function of subcellular components, and their interactions, provide 

essential cellular processes. 

2.B.3 Internal membranes in eukaryotic cells partition the cell into specialized regions. 

 
 
Differentiation 
 

AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group Ø Provide guided notes Ø Ask higher level, open ended questions 



Instruction Ø Provide visual and auditory 
support 

Ø Frequent check ins/close 
proximity monitoring 

Ø Interactive lecture (question and 
answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

throughout lecture 
Ø Asks students to make connections to current 

science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 



Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit 3 – Membranes and Cell Signaling/Communication 
4 Weeks 
 
Unit 3 Overview  
In this unit, Membrane Structure and Function:  Students will be able to describe why membranes are 
selectively permeable; the role of phospholipids, proteins and carbohydrates in membranes; how water 
will move if a cell is placed in an isotonic, hypertonic or hypotonic solution and be able to predict the 
effect of different environments on the organism; how electrochemical gradients and proton gradients are 
formed and function in cells.  Diffusion and Osmosis Lab Investigation: Students will be able to 
investigate the relationship among surface area, volume, and the rate of diffusion; design experiments to 
measure the rate of osmosis in a model system; investigate osmosis in plant cells; design and experiment 
to measure water potential in plant cells; and analyze the data collected in the experiment and make 
predictions about molecular movement through cellular membranes.  Cell Communication:  Students will 
be able to describe 3 stages of cell communication; how a receptor protein recognizes signal molecules 
and starts transduction; how a cell signal is amplified by a phosphorylation cascade; an example of a 
second messenger and its role in a signal transduction pathway; how a cell response in the nucleus turns 
on genes, whereas in the cytoplasm it activates enzymes; what apoptosis means and why it is important to 
normal functioning of multicellular organisms. 

 
Essential Questions 
 

Ø How can you describe why membranes are selectively permeable? 
Ø How is the role of phospholipids critical?  
Ø How are the relationships between surface area, volume, and the rate of diffusion critical? 
Ø How is a cell amplified by a phosphorylation cascade? 

 
 
Essential Learning Outcomes 
 

Ø Students will be able to tell the difference between inertial and gravitational mass and weight.  
Ø Students will study force in this lesson by listing examples of forces, such as friction, and 

describing how forces on everyday objects can be measured.   
Ø Students will learn how to calculate the resultant force given component forces.   
Ø Students must be able to determine and describe the conditions that are necessary for an object to 

stay at rest or at a constant velocity. 



Ø Students will be able to create a free-body diagram for an object, and then use it to calculate the 
net force on the object.   

Ø Students will explore Newton's first law, which teaches students how to apply the concept of 
inertia to explain relevant physical phenomena. Students will move on to Newton's second law, 
which teaches them how to apply Newton's second law to qualitatively explain the effect of force 
on motion and how to solve one-dimensional motion problems.   

Ø Students will conclude the lesson with Newton's third law, which requires them to compare action 
and reaction forces. Students must then explain the affects of action and reaction forces on a pair 
of objects. 
 

 
 
Technology Infusion 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 
2.B.1 Cell Membranes are selectively permeable 

2.B.2 Growth and homeostasis are maintained by the movement of molecules across 
membranes 

3.D.1 Common features of cell communication reflect shared evolutionary history. 

3.D.2 Cells communicate by direct contact with other cells and by distance via 
chemical signaling. 

3.D.3 Signal transduction pathways link signal reception with cellular response 

3.D.4 Cell response to signal transduction pathways 

 
 
Differentiation 
 

AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 



support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 



Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
 
 
 
 
Unit 4 – Momentum and Mechanical Energy 
7 Weeks  
 
Unit 4 Overview  
In this unit, The Cell Cycle:  Students will be able to describe the structure of the duplicated chromosome; 
events that occur in the cell cycle; the role of cyclins and cyclin dependent kinases in the regulation of the 
cell cycle; ways in which the normal cell cycle is disrupted to cause cancer , or halted in certain 
specialized cells; and the features of mitosis that result in the production of genetically identical daughter 
cells including replication, alignment of chromosomes and separation of chromosomes.  Mitosis and 
Meiosis Lab Investigation: Students will be able to describe the events of the cell cycle and how these 
events are controlled; explain how DNA is transmitted to the next generation via mitosis; explain how 
DNA is transmitted to the next generation via meiosis followed by fertilization; and understand how 



meiosis and crossing over leads to increased genetic diversity, which is necessary for evolution.  Meiosis 
and Sexual Life Cycles:  Students will be able to describe the differences between sexual and asexual 
reproduction; the role of meiosis and fertilization in sexually reproducing organisms; the importance of 
homologous chromosomes to meiosis; how the chromosome number is reduced from diploid to haploid in 
meiosis; 3 events that occur in meiosis, but not mitosis; the importance of crossing over, independent 
assortment, and random fertilization to increasing genetic variability. 

Essential Questions 
Ø How are chromosomes duplicated? 
Ø How are normal cell cycles disrupted to cause cancer or halted in certain specialized cells? 
Ø How is DNA transmitted to the next generation via mitosis? 
Ø How are sexual and asexual reproduction different? 
Ø How are the 3 events that occur in meiosis important in the life cycle?  

 
Essential Learning Outcomes 
 

Ø The Cell Cycle:  Students will be able to describe the structure of the duplicated chromosome; 
events that occur in the cell cycle; the role of cyclins and cyclin dependent kinases in the 
regulation of the cell cycle; ways in which the normal cell cycle is disrupted to cause cancer , or 
halted in certain specialized cells; and the features of mitosis that result in the production of 
genetically identical daughter cells including replication, alignment of chromosomes and 
separation of chromosomes.   

Ø Mitosis and Meiosis Lab Investigation: Students will be able to describe the events of the cell 
cycle and how these events are controlled; explain how DNA is transmitted to the next generation 
via mitosis; explain how DNA is transmitted to the next generation via meiosis followed by 
fertilization; and understand how meiosis and crossing over leads to increased genetic diversity, 
which is necessary for evolution.   

Ø Meiosis and Sexual Life Cycles:  Students will be able to describe the differences between sexual 
and asexual reproduction; the role of meiosis and fertilization in sexually reproducing organisms; 
the importance of homologous chromosomes to meiosis; how the chromosome number is reduced 
from diploid to haploid in meiosis; 3 events that occur in meiosis, but not mitosis; the importance 
of crossing over, independent assortment, and random fertilization to increasing genetic 
variability. 
 

Technology Standards 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 
3.A.2 In eukaryotes, heritable information is passed to the next generation via the cell cycle 

and mitosis or meiosis plus fertilization. 

3.A.3 The chromosomal basis of inheritance provides an understanding of the transmission 
of genes from parent to offspring. 

 
 
Differentiation 
 



AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 



 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
 
 



Unit 5 – Heredity  
5 Weeks  
 
Unit 5 Overview  
In this unit, Mendel and the Gene Idea:  Students will be able to use the terms associated with genetics 
problems: P, F1, F2, dominant, recessive, homozygous, heterozygous, phenotype, and genotype; how to 
derive the proper gametes when working a genetics problem; the difference between an allele and a gene; 
how to read a pedigree; and how to use data sets to determine Mendelian patterns of inheritance.  The 
Chromosomal Basis of Inheritance:  Students will be able to determine how the chromosome theory of 
inheritance connects the physical movement of chromosomes in meiosis to Mendel’s laws of inheritance; 
the unique pattern of inheritance in sex-linked genes; how alteration of chromosome number or 
structurally altered chromosomes can cause genetic disorders, and how genomic imprinting and 
inheritance of mitochondrial DNA are exceptions to standard Mendelian inheritance.  Artificial Selection 
Laboratory Investigation-Students will be able to investigate natural selection as a major mechanism of 
evolution; convert a data set from a table of numbers that reflects a change in the genetic make-up of a 
population over time and to apply mathematical methods and conceptual understandings to investigate the  
cause and effect of this change; apply mathematical methods to data from a real population to predict 
what will happen to the population in the future; investigate how natural selection acts on phenotypic 
variations in populations; evaluate data based evidence that describes evolutionary changes in the genetic 
makeup of a population over time due to changes in the environment; and design an investigation based 
on observations and questions related to the importance of a single trait in the life history of a plant. 

 
Essential Questions 

Ø If a trapeze artist rotates once each second while sailing through the air and contracts to reduce 
her rotational inertia to one-third of what it was, how many rotations per second will result? 

Ø If you hang at rest by your hand from a vertical rope, where is your center of gravity with respect 
to the rope and how will you avoid injury while on the rope? 

 
Essential Learning Outcomes 
 

Ø Mendel and the Gene Idea:  Students will be able to use the terms associated with genetics 
problems: P, F1, F2, dominant, recessive, homozygous, heterozygous, phenotype, and genotype; 
how to derive the proper gametes when working a genetics problem; the difference between an 
allele and a gene; how to read a pedigree; and how to use data sets to determine Mendelian 
patterns of inheritance.   

Ø The Chromosomal Basis of Inheritance:  Students will be able to determine how the chromosome 
theory of inheritance connects the physical movement of chromosomes in meiosis to Mendel’s 
laws of inheritance; the unique pattern of inheritance in sex-linked genes; how alteration of 
chromosome number or structurally altered chromosomes can cause genetic disorders, and how 
genomic imprinting and inheritance of mitochondrial DNA are exceptions to standard Mendelian 
inheritance.   

Ø Artificial Selection Laboratory Investigation-Students will be able to investigate natural selection 
as a major mechanism of evolution; convert a data set from a table of numbers that reflects a 
change in the genetic make-up of a population over time and to apply mathematical methods and 
conceptual understandings to investigate the  cause and effect of this change; apply mathematical 
methods to data from a real population to predict what will happen to the population in the future; 
investigate how natural selection acts on phenotypic variations in populations; evaluate data 
based evidence that describes evolutionary changes in the genetic makeup of a population over 



time due to changes in the environment; and design an investigation based on observations and 
questions related to the importance of a single trait in the life history of a plant. 
 

 
Technology Infusion  
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 
3.A.4 Inheritance pattern of many traits cannot be explained by simple Mendelian Genetics 

3.C.1 Genotype changes can alter phenotype 

3.C.2 Multiple processes increase genetic variation 

3.C.3 Viral Replication and genetic variation 

 
 
Differentiation 
 

AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 



activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 



Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit 6 – Molecular Biology  
4 Weeks 
 
Unit 6 Overview  
In this unit, The Molecular Basis of  Inheritance: Students will be able to draw, identify and describe the 
structure of DNA; explain the impact of the work of Griffith, Avery Macleod, McCarty, Hershey and 
Chase, Wilkins and Franklin, and Watson and Crick to DNA knowledge; describe the process of 
semiconservative replication; describe the roles of DNA polymerase, ligase, helicase, and topoisomerase 
in DNA replication; describe the general differences between bacterial chromosomes and eukaryotic 
chromosomes; and how DNA packaging can affected. Gene Expression from Gene to Protein: Students 
will be able to describe how RNA an DNA are similar and different and how this defines their roles; the 
differences between replication, transcription, and translation and the role of DNA and RNA in each 
process; how eukaryotic cells modify RNA after transcription; how genetic material is translated into 
polypeptides, and how mutations can change the amino acid sequence of a protein and be able to predict 
how a mutation can result in changes in gene expression.  Regulation of Gene Expression: Students will 
be able to describe how genes can be activated by inducer molecules, or they can be inhibited by the 
presence of a repressor as they interact with regulatory proteins or sequences; a regulatory gene is a 
sequence of DNA that codes for a regulatory protein such as a repressor protein; how the components of 
an operon function to regulate gene expression in both repressible and inducible operons; how positive 
and negative control function in gene expression; the impact of DNA methylation and histone acetylation 
on gene expression; how timing and coordination of specific events are regulated in normal development, 
including pattern formation and induction; the role of microRNA’s in control of cellular Functions; and 
the role of gene regulation in embryonic development and cancer. Bacterial Transformation Lab 
Investigation: Students will be able to demonstrate the universality of DNA and its expression; explore 
the concept of phenotype expression in organisms; explore how genetic information can be transferred 
from one organism to another; investigate how horizontal gene transfer is a mechanism by which genetic 
variation is increased in organisms; explore the relationship between environmental factors and gene 
expression and investigate the connection between the regulation of gene expression and observed 



differences between individuals in a population of organisms.  Restriction Enzyme Analysis of DNA Lab 
Investigation:  Students will be able to use genetic information to identify and profile individuals. 

 
Essential Questions 

Ø A heavy person and a light person swing to and fro on swings of the same length. How would you 
determine who has the longest period?  

 
Essential Learning Outcomes 
 

Ø The Molecular Basis of  Inheritance: Students will be able to draw, identify and describe the 
structure of DNA; explain the impact of the work of Griffith, Avery Macleod, McCarty, Hershey 
and Chase, Wilkins and Franklin, and Watson and Crick to DNA knowledge; describe the process 
of semiconservative replication; describe the roles of DNA polymerase, ligase, helicase, and 
topoisomerase in DNA replication; describe the general differences between bacterial 
chromosomes and eukaryotic chromosomes; and how DNA packaging can affected.  

Ø Gene Expression from Gene to Protein: Students will be able to describe how RNA an DNA are 
similar and different and how this defines their roles; the differences between replication, 
transcription, and translation and the role of DNA and RNA in each process; how eukaryotic cells 
modify RNA after transcription; how genetic material is translated into polypeptides, and how 
mutations can change the amino acid sequence of a protein and be able to predict how a mutation 
can result in changes in gene expression.   

Ø Regulation of Gene Expression: Students will be able to describe how genes can be activated by 
inducer molecules, or they can be inhibited by the presence of a repressor as they interact with 
regulatory proteins or sequences; a regulatory gene is a sequence of DNA that codes for a 
regulatory protein such as a repressor protein; how the components of an operon function to 
regulate gene expression in both repressible and inducible operons; how positive and negative 
control function in gene expression; the impact of DNA methylation and histone acetylation on 
gene expression; how timing and coordination of specific events are regulated in normal 
development, including pattern formation and induction; the role of microRNA’s in control of 
cellular Functions; and the role of gene regulation in embryonic development and cancer.  

Ø Bacterial Transformation Lab Investigation: Students will be able to demonstrate the universality 
of DNA and its expression; explore the concept of phenotype expression in organisms; explore 
how genetic information can be transferred from one organism to another; investigate how 
horizontal gene transfer is a mechanism by which genetic variation is increased in organisms; 
explore the relationship between environmental factors and gene expression and investigate the 
connection between the regulation of gene expression and observed differences between 
individuals in a population of organisms.   

Ø Restriction Enzyme Analysis of DNA Lab Investigation:  Students will be able to use genetic 
information to identify and profile individuals. 
 

Technology Infusion 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 

4.A.3 Gene expression results in specialization of cells, tissues and organs. 

Ø A grandfather pendulum clock keeps perfect time. Then it is relocated to a summer home high in 
the mountains. How does it run, slower, or the same? Explain. 



4.C.2 Environmental factors influence the expression of the genotype in an organism. 

2.E.1 Timing and coordination of events are regulated, and necessary for development 

3.B.1 Gene regulation results in differential gene expression, leading to cell specialization 

3.B.2 Signal transmission mediates gene expression. 

3.A.1 DNA, and in some cases RNA, is the primary source of heritable information. 

 
 
 
Differentiation 
 

AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group Ø Provide guided notes Ø Ask higher level, open ended questions 



Instruction Ø Provide visual and auditory 
support 

Ø Frequent check ins/close 
proximity monitoring 

Ø Interactive lecture (question and 
answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

throughout lecture 
Ø Asks students to make connections to current 

science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 



Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
 
Unit 7 – Energy 
4 Weeks 
 
Unit 7 Overview  
In this unit, Introduction to metabolism: Students will be able to give examples of endergonic and 
exergonic reactions; describe the key role of ATP in energy coupling; describe how enzymes work by 
lowering the energy of activation; explain the catalytic cycle of an enzyme that results in the production 
of a final product; describe factors that change enzyme shape and how they influence enzyme activity; 
explain how the shape of enzymes, their active sites, and interaction with specific molecules affect their 
function; and explain and give examples of how feedback inhibition is used to maintain appropriate levels 
of enzymes in a pathway.  Cellular Respiration and Fermentation: Students will be able to give the 
summary equation of cellular respiration including the source and fate of the reactants and products; 
describe the difference between formation and cellular respiration; and the role of the mitochondrial 
membrane proton gradient and ATP synthase in generating ATP.  Cellular Respiration Lab Investigation: 
Students will be able to design and conduct an experiment that investigates factors that affect the rate of 
cellular respiration in a multicellular organism; build a respirometer system and measure respiration rates 
in organisms; and connect and apply concepts, including the relationship between cell structure and 
function, strategies for capture, storages and use of free energy, diffusion of gases across cell membranes, 
and the physical laws pertaining to the properties and behaviors of gases.  Photosynthesis: Students will 
be able to summarize the equation of photosynthesis including the source of the reactants and products; 
describe how leaf and chloroplast anatomy relate to photosynthesis; how photosystems convert solar 
energy to chemical energy; and how linear electron flow in the light reactions results in the formation of 
ATP, NADPH, and oxygen.Photosynthesis Lab Investigation: Students will be able to design and conduct 
an experiment to explore the effect of certain factors, including different environmental variables on the 
rate of photosynthesis. 

Essential Questions 
How do biological systems utilize free energy and molecular building blocks to grow, to reproduce, and 
to maintain dynamic homeostasis? 
Essential Learning Outcomes 
 

Ø Introduction to metabolism: Students will be able to give examples of endergonic and exergonic 
reactions; describe the key role of ATP in energy coupling; describe how enzymes work by 
lowering the energy of activation; explain the catalytic cycle of an enzyme that results in the 
production of a final product; describe factors that change enzyme shape and how they influence 
enzyme activity; explain how the shape of enzymes, their active sites, and interaction with 



specific molecules affect their function; and explain and give examples of how feedback 
inhibition is used to maintain appropriate levels of enzymes in a pathway.   

Ø Cellular Respiration and Fermentation: Students will be able to give the summary equation of 
cellular respiration including the source and fate of the reactants and products; describe the 
difference between formation and cellular respiration; and the role of the mitochondrial 
membrane proton gradient and ATP synthase in generating ATP.   

Ø Cellular Respiration Lab Investigation: Students will be able to design and conduct an experiment 
that investigates factors that affect the rate of cellular respiration in a multicellular organism; 
build a respirometer system and measure respiration rates in organisms; and connect and apply 
concepts, including the relationship between cell structure and function, strategies for capture, 
storages and use of free energy, diffusion of gases across cell membranes, and the physical laws 
pertaining to the properties and behaviors of gases.   

Ø Photosynthesis: Students will be able to summarize the equation of photosynthesis including the 
source of the reactants and products; describe how leaf and chloroplast anatomy relate to 
photosynthesis; how photosystems convert solar energy to chemical energy; and how linear 
electron flow in the light reactions results in the formation of ATP, NADPH, and oxygen. 

Ø Photosynthesis Lab Investigation: Students will be able to design and conduct an experiment to 
explore the effect of certain factors, including different environmental variables on the rate of 
photosynthesis. 
 

Technology Infusion 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 

2.A.1 All living systems require energy 

2.A.2 Organisms capture and store free energy for use in biological processes 

2.C.1 Organisms use feedback mechanisms to maintain their internal environments and 
respond to external environmental changes. 

2.C.2 Organisms respond to changes in their external environments 

 
 
Differentiation 
 

AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 



procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 
 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 



Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 
Unit 8 – Plant	Science,	Ecology,	and	Biological	Diversity 
4Weeks 
 
Unit 6 Overview  
In this unit, Plant Form and Function: Students will be able draw, describe and explain the structure and 
function of plant anatomy; resource transport and acquisition in vascular plants, soil and plant nutrition, 
and plant response to internal and external signals.  Transpiration Lab Investigation:  Students will be able 
to investigate the relationship among leaf surface area, number of stomata, and the rate of transpiration; 
design and conduct an experiment to explore other factors, including different environmental variables, 
on the rate of transpiration; investigate the relationship between the structure of vascular tissues and their 
functions in transporting water and nutrients in plants.  Ecology: Students will be able to describe the role 
of abiotic and biotic factors in the formation of biomes and ecosystems; relationship between populations, 
communities and the ecosystem.  Energy Dynamics Lab Investigation:  Students will be able to design 
and conduct an experiment of investigate a question about energy capture and flow in an ecosystem; 
explain community/ecosystem energy dynamics, including energy flow, NPP and primary and secondary 



producers/consumers; predict interspecific ecological interactions and their effects; use mathematical 
analyses in energy accounting and community modeling; make explicit connection between biological 
content and the investigative experience. 

 
Essential Questions 

Ø A heavy person and a light person swing to and fro on swings of the same length. How would you 
determine who has the longest period?  

 
Essential Learning Outcomes 
 

Ø Plant Form and Function: Students will be able draw, describe and explain the structure and 
function of plant anatomy; resource transport and acquisition in vascular plants, soil and plant 
nutrition, and plant response to internal and external signals. 

Ø Transpiration Lab Investigation:  Students will be able to investigate the relationship among leaf 
surface area, number of stomata, and the rate of transpiration; design and conduct an experiment 
to explore other factors, including different environmental variables, on the rate of transpiration; 
investigate the relationship between the structure of vascular tissues and their functions in 
transporting water and nutrients in plants. 

Ø Ecology: Students will be able to describe the role of abiotic and biotic factors in the formation of 
biomes and ecosystems; relationship between populations, communities and the ecosystem. 

Ø Energy Dynamics Lab Investigation:  Students will be able to design and conduct an experiment 
of investigate a question about energy capture and flow in an ecosystem; explain 
community/ecosystem energy dynamics, including energy flow, NPP and primary and secondary 
producers/consumers; predict interspecific ecological interactions and their effects; use 
mathematical analyses in energy accounting and community modeling; make explicit connection 
between biological content and the investigative experience. 
 

Technology Infusion 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 

2.A.1 All living systems require energy 

2.A.2 Organisms capture and store free energy for use in biological processes. 

4.C.4 Species diversity within an ecosystem may influence the ecosystem stability 

4.C.3 Variation in populations affect dynamics 

2.D.1 Biotic and abiotic factors affect biological systems 

2.D.4 Plants and animals have chemical defenses against infections that affect dynamic 
homeostasis 

4.B.3 Population interactions influence species distribution and abundance 

Ø A grandfather pendulum clock keeps perfect time. Then it is relocated to a summer home high in 
the mountains. How does it run, slower, or the same? Explain. 



 
 
Differentiation 
 

AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 



concepts before the lesson 

 
Assessments 
 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 



Unit 9 – Waves, Heat, and Energy 
5 Weeks 
 
Unit 9 Overview  
In this unit, Descent with Modification: Students will be able to describe how Lamark’s view of the 
mechanism of evolution differed from Darwin’s; explain several examples of evidence for evolution and 
how they each support how organisms have changed over time; describe differences between structures 
that are homologous and analogous and explain how this relates to evolution; describe the role of 
adaptations, variation, time, reproductive success and heritability in evolution.  Evolution of Populations: 
Students will be able to describe how mutations and sexual reproduction each produce genetic variation; 
list and describe the conditions for Hardy-Weinberg equilibrium and use the equation to calculate the 
allele frequencies to test whether a population is evolving; explain the effects of genetic drift, migration 
or selection may have on a population, and analyze data to justify predictions.  The Origin of the Species: 
Students will be able to describe the biological concept of species; discuss pre-zygotic and post-zygotic 
barriers that maintain reproductive isolation in natural populations; how allopatric and sympatric 
speciation are similar and different; explain why speciation rates are often rapid in situations when 
adaptive radiation occurs or during times of ecological stress; and explain the connection between a 
change in gene frequency, a change in the environment, natural selection or genetic drift and speciation.  
The History of Life on Earth: Students will be able to explain the scientific hypothesis about the origin of 
life on earth; explain the age of the earth and when prokaryotic and eukaryotic life emerge4d; give the 
characteristics of the early planet and tis atmosphere; and discuss evidence for endosymbiosis.  
Comparing DNA Sequences to Understand Evolutionary Relationships with Blast Lab Investigation: 
Students will be able to use bioinformatics as a tool to determine evolutionary relationships and to better 
understand genetic diseases.  Mathematical Modeling-Hardy-Weinberg Evolution Lab:  Students will be 
able to use a set that reflects a change in genetic makeup of a population over time and to apply 
mathematical methods and conceptual understandings to investigate the cause and effect of this change; 
apply mathematical methods to data from a real or simulated population to predict what will happen to the 
population in the future; evaluate data based evidence that describes evolutionary changes in the genetic 
makeup of a population over time; use data from mathematical models based on the Hardy-Weinberg 
equilibrium to analyze genetic drift and the effects of selection in the evolution of  specific population; 
describe a model that represents evolution within a population; evaluate data sets that illustrate evolution 
as an ongoing process. 

Essential Questions 
Ø How does evolution drive the diversity and unity of life? 

Essential Learning Outcomes 
 
Descent with Modification: Students will be able to describe how Lamark’s view of the mechanism of 
evolution differed from Darwin’s; explain several examples of evidence for evolution and how they each 
support how organisms have changed over time; describe differences between structures that are 
homologous and analogous and explain how this relates to evolution; describe the role of adaptations, 
variation, time, reproductive success and heritability in evolution. 

Evolution of Populations: Students will be able to describe how mutations and sexual reproduction each 
produce genetic variation; list and describe the conditions for Hardy-Weinberg equilibrium and use the 
equation to calculate the allele frequencies to test whether a population is evolving; explain the effects of 
genetic drift, migration or selection may have on a population, and analyze data to justify predictions. 
The Origin of the Species: Students will be able to describe the biological concept of species; discuss pre-
zygotic and post-zygotic barriers that maintain reproductive isolation in natural populations; how 
allopatric and sympatric speciation are similar and different; explain why speciation rates are often rapid 



in situations when adaptive radiation occurs or during times of ecological stress; and explain the 
connection between a change in gene frequency, a change in the environment, natural selection or genetic 
drift and speciation. 

The History of Life on Earth: Students will be able to explain the scientific hypothesis about the origin of 
life on earth; explain the age of the earth and when prokaryotic and eukaryotic life emerge4d; give the 
characteristics of the early planet and tis atmosphere; and discuss evidence for endosymbiosis. 

Comparing DNA Sequences to Understand Evolutionary Relationships with Blast Lab Investigation: 
Students will be able to use bioinformatics as a tool to determine evolutionary relationships and to better 
understand genetic diseases. 

Mathematical Modeling-Hardy-Weinberg Evolution Lab:  Students will be able to use a set that reflects a 
change in genetic makeup of a population over time and to apply mathematical methods and conceptual 
understandings to investigate the cause and effect of this change; apply mathematical methods to data 
from a real or simulated population to predict what will happen to the population in the future; evaluate 
data based evidence that describes evolutionary changes in the genetic makeup of a population over time; 
use data from mathematical models based on the Hardy-Weinberg equilibrium to analyze genetic drift and 
the effects of selection in the evolution of  specific population; describe a model that represents evolution 
within a population; evaluate data sets that illustrate evolution as an ongoing process. 

 
Technology Infusion 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 

1.A.1 Natural Selection is a major mechanism of evolution 

1.A.2 Natural selection acts on phenotypic variations in populations 

1.A.3 Evolutionary change is also driven by random processes 

1.A.4 Biological evolution is supported by scientific evidence from many disciplines 

1.B.1 Organisms share many conserved core processes and features that have evolved 

1.B.2 Phylogenetic trees and cladograms are  graphical models of evolutionary history. 

1.C.1 Speciation and extinction have occurred through the Earth’s history 

1.C.2 Speciation may occur when two populations become reproductively isolated 

1.C.3 Populations continue to evolve 

1.D.1 There are several scientific hypotheses about the natural origin of life on earth. 

1.D.2 Scientific evidence from many different disciplines supports models of the origin of 
life 

 
 
Differentiation 
 



AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 



 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

Unit 6 – Waves, Heat, and Energy 
5 Weeks 
 
Unit 6 Overview  



Students will explore simple harmonic motion, and then be required to explain it based on observations of 
springs and on Hooke's law.  Students will discover about the properties of waves, which includes 
wavelength, frequency, period, speed, and amplitude. Students must then use this information to solve a 
variety of problems.  Students will discuss the difference between transverse and longitudinal waves.  
Students will explore their understanding of the transfer of energy by waves.  Students will describe the 
Doppler effect.  Students will study temperature as it relates to the particles that make up an object.  
Students will explore heat as it relates to the internal energy of an object. Students must then compare and 
contrast what they have learned about temperature and heat.  Students will discover heat transfer and its 
forms: conduction, convection, and radiation.   Students will apply kinetic-molecular theory when 
comparing phase changes, and how to describe the change in heat energy associated with a phase change. 
 
Essential Questions 

Ø A heavy person and a light person swing to and fro on swings of the same length. How would you 
determine who has the longest period?  

 
Essential Learning Outcomes 
 

Ø Students will explore simple harmonic motion, and then be required to explain it based on 
observations of springs and on Hooke's law.   

Ø Students will discover about the properties of waves, which includes wavelength, frequency, 
period, speed, and amplitude.  

Ø Students must then use this information to solve a variety of problems.   
Ø Students will discuss the difference between transverse and longitudinal waves.  Students will 

explore their understanding of the transfer of energy by waves.   
Ø Students will describe the Doppler effect.  Students will study temperature as it relates to the 

particles that make up an object.   
Ø Students will explore heat as it relates to the internal energy of an object. Students must then 

compare and contrast what they have learned about temperature and heat.   
Ø Students will discover heat transfer and its forms: conduction, convection, and radiation.    
Ø Students will apply kinetic-molecular theory when comparing phase changes, and how to 

describe the change in heat energy associated with a phase change. 
 

Technology Infusion 
8.1.12.A.1, 8.1.12.A.2 
 
Standards Addressed 
 
4.A.2 The structure and function of subcellular components, and their interactions, provide 

essential cellular processes. 

2.B.3 Internal membranes in eukaryotic cells partition the cell into specialized regions. 

 
 
Differentiation 
 

Ø A grandfather pendulum clock keeps perfect time. Then it is relocated to a summer home high in 
the mountains. How does it run, slower, or the same? Explain. 



AP Biology Course Modifications for Diverse Learners 

Learning Activity Students Who Need More Support Enrichment 

Labs Ø Assigned Role 
Ø Frequent Check ins 
Ø Heterogenous learnings levels 

within lab group 
Ø Smaller group sizes 
Ø Confirm understanding of lab 

procedure 
Ø Lab instructions with visual 

support 
Ø Pre- teach essential laboratory  

vocabulary 
Ø Provided a graphic organizer of 

graphing procedure 
Ø Teach self-regulation strategies 

Ø Students should be asking their own 
questions 

Ø Students should be designing their own 
experiments 

Ø Students create questions for further 
investigation and study 

Ø Students reflect on redesign of their 
experiment 

Ø Students research and connect the lab 
experiment to a current science industry 
practices and real life applications 

Blended Learning 
Rotational Model 

Ø Differentiated small group instruction 
Ø Differentiated formative assessment 
Ø One-to-one computer based instruction/assessment 
Ø Manipulative stations: visual support, kinesthetic learning, hands-on learning 
Ø Differentiated reading and writing station (graphic organizers and brainstorming 

activities) 
Ø Provide student leaders within each group 
Ø Written directions at each station 
Ø Teach self-regulation strategies 

Whole Group 
Instruction 

Ø Provide guided notes 
Ø Provide visual and auditory 

support 
Ø Frequent check ins/close 

proximity monitoring 
Ø Interactive lecture (question and 

answer for formative 
assessment and discussion) 

Ø Summarize key points 
Ø Introduce new vocabulary 

concepts before the lesson 

Ø Ask higher level, open ended questions 
throughout lecture 

Ø Asks students to make connections to current 
science industry practices and real life 
applications 

Ø Ask student to prepare or lead a science 
lecture or learning activity 

Ø Ask students to summarize key 
points/concepts 

 
Assessments 



 
Ø Do Now 
Ø Class Participation 
Ø Quizzes 
Ø Free Response Essays 
Ø Exit Tickets 
Ø Google Classroom Comments 
Ø Class Polls 
Ø Cold-Calling 
Ø Interactive Lectures 
Ø Kahoot 
Ø Self Assessment 
Ø End of Unit Exams (Multiple Choice, Grid-In, and Short and Long Free Response Essay Questions) 
Ø Mastering Biology Online  
Ø Free Response Essays 
Ø Lab Research Presentation 
Ø Homework Assignment Practice  

 
21st Century Learning Connection 
 

Ø Creativity and Innovation-Students explain how scientific understanding builds on itself over 
time, and how advancements in science depend on creative thinking based on the knowledge 
and innovations of others. 

Ø Critical Thinking and Problem Solving-Students understand that scientific research and 
experimentation are guided by fundamental concepts, and that investigations are conducted for 
different reasons, such as exploring new phenomena, building on previous results, comparing 
different theories, and addressing problems facing society. 

Ø Communication and Collaboration-Students model the practices of research science by 
informing others about their work, developing effective explanations, constructing and 
defending reasoned arguments, and responding appropriately to critical comments about their 
explanations.  Students can explain why mathematical equations and formulae are used as 
representations of scientific phenomena and as a means of communicating scientific ideas.  
Students collaborate with peers and experts during scientific discourse and appropriately defend 
arguments using scientific reasoning, logic, and modeling. 

Ø Information Literacy-Students are able to determine the verifiability of evidence presented in 
print and electronic resources to evaluate scientific claims. 

Ø Media Literacy-Students are able to critique claims that people make when they select only data 
that support the claim, and ignore data that may contradict it. 

Ø ICT Literacy-Students can provide examples of how new technologies make it possible for 
scientists to extend their research in new ways or to undertake entirely new lines of research, 
and how the very availability of new technology itself often sparks scientific advances. 

Ø Life and Career Skills-Students can describe and provide examples of how people may be 
impacted positively or negatively by the outcomes of scientific studies, technical developments, 
and scientific approaches applied to real world problems; Students recognize the role of science 
in society and can identify potential sources of bias and influence that can affect scientific 
research and the use and reporting of scientific information. 

 


