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Course Information 
 

AP Biology Exam Date, Time, Location: 

Monday, May 18, 2018 -  8:00 am 

 

AP Exam College Credit:  

Colleges vary in what score they will accept for credit. Generally, a student needs to score at least a 4 for credit, 

but some schools will accept a 3. Check with the schools you are applying to for details.  

 

Required Textbook (PROVIDED):  

Hillis, Sadava, Hill & Price, “Principles of Life” 2nd Edition 

 

Course Overview 

Advanced Placement Biology is part of a nationwide program based on the belief that many students are 

ready for college work while still in high school, and their abilities should be recognized, encouraged and 

rewarded. As a college level course, the amount of material covered as well as the complexity of the topics 

will be high. It is the responsibility of the student to come to class each day understanding the previous 

day's material. An ongoing unstated assignment, therefore, is to learn the material as it is presented. 

Students must be certain that they are willing to accept this challenge and be committed to keep up with 

the work. 

 

AP Biology is structured around four Big ideas described in the Curriculum Framework, which encompass the 

core scientific principles, theories, and processes governing living organisms and biological systems. At least 

one of the Big ideas will be incorporated in every lesson throughout the course. [CR2]   

 

The four Big ideas are: 

 

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

Big idea 2: Biological systems utilize free energy and molecular building blocks to grow, to 

reproduce and to maintain dynamic homeostasis. 

Big idea 3: Living systems store, retrieve, transmit and respond to information essential to life 

processes. 

Big idea 4: Biological systems interact, and these systems and their interactions possess complex 

properties. 

 

 

https://app.schoology.com/course/1134968244/materials
mailto:mfricke@tmore.org
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Class discussions may be based on animations from various sources (textbook, CDs, Internet, etc.) to help the 

students visualize what they have read. Quizzes are interspersed throughout the unit and inform how instruction 

may need to be adjusted to improve student learning.  Lectures may be provided online in some cases, units 

may be “flipped” so that more class time can be devoted to laboratory and discussion.  

 

The two main goals of AP Biology are to help students develop a conceptual framework for modern biology 

and to help students gain an appreciation of science as a process. The ongoing information explosion in 

biology makes these goals even more challenging. Students are encouraged to focus on understanding 

important relationships, processes, mechanisms, and potential extensions and applications of concepts. 

The course provides opportunities to connect scientific knowledge to major social issues to help students 

become scientifically literate citizens. 

 

Technology is used extensively throughout the course, and students may be required to participate in 

asynchronous discussions, develop portfolios, and develop other educational artifacts such as concept maps or 

webpages that illustrate their understanding of topics. 

 

AP Biology Exam 

The AP test is scheduled for 8:00 am on Monday, May 18th, 2018.  On a 5 point scale, a three or higher is 

considered passing.  You should check with the college or university you hope to attend for their policies 

related to AP Exam credit.  Policies vary from school to school and are subject to change over time.  Some 

Universities may count scores of 3 and higher as an “exemption” from introductory biology.  Others may only 

offer credit for scores of 4 or 5.  Yet other schools may not grant an exemption from Freshman Biology for any 

score…instead, they may still require you to take the introductory course as part of your program but grant you 

college credits towards your degree.  You can visit the following link to learn about how your schools of choice 

award AP Exam credit: 

http://apcentral.collegeboard.com/apc/public/colleges/34487.html 

 

AP Biology Exam Breakdown 

The exam is approximately three hours long and has two parts — multiple choice (including six grid-in 

answers), and free response.  Each section is worth 50% of the final exam grade. 

 

Questions will assess your understanding of the big ideas, enduring understandings, and essential knowledge 

and your application of these through the science practices. These may include questions on the following:  

• the use of modeling to explain biological principles; 

• the use of mathematical processes to explain concepts; 

• the making of predictions and the justification of phenomena; 

• the implementation of experimental design; and 

• the manipulation and interpretation of data 

 

 

 

 

 

 

http://apcentral.collegeboard.com/apc/public/colleges/34487.html
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Section I: Multiple Choice 

1 hour and 30 minutes 

• Part A — 63 Multiple Choice Questions 

• Part B — 6 Grid-In Questions 

The grid-in questions focus on the integration of science and mathematical skills. For these responses, you will 

need to calculate the correct answer for each question and enter it in a grid on that section of the answer sheet. 

Total scores on the multiple-choice section are based on the number of questions answered correctly. Points are 

not deducted for incorrect answers and no points are awarded for unanswered questions. 

Section II: Free Response 

8 Questions (2 long and 6 short); 1 hour and 20 minutes plus a mandatory 10 minute reading period 

This section consists of four essay topics.  Your answers should demonstrate your content knowledge, reasoning 

and analytical skills as well as your ability to synthesize material from several sources. The free-response 

section usually includes one question on molecules and cells, one on genetics and evolution, and two on 

organisms and populations.  Often, the essays (one or several) will ask you to draw upon your knowledge and 

skills obtained through the AP Biology labs. 

 

Attendance and Participation 

Because class sessions will introduce new material, allow time for questions, include performance of labs with 

highly perishable materials/organisms, and include special instructions, there really is no way to fully make 

up a missed class or get the most out of an online lab simulation.  It is, therefore, essential that the student 

make a conscientious effort to attend every class and be prepared to participate.  In the case of illness or 

emergency, tests may be made up at my discretion with the general guidelines: for every day out of class, you 

will have that many days to submit makeup work upon your return to class.  Makeup work is your 

responsibility and I will not search for you to catch you up. You must be responsible for your own learning.  

Always be prepared for class so you can fully participate.  

 

Labs 

Labs will constitute at least 25% of the course work. The AP Biology curriculum includes more emphasis on 

inquiry based labs.  In order to have as authentic a lab experience as possible, you will keep a lab notebook to 

record procedures and observations during labs. All labs will be done in pen. If you make a mistake, cross out 

(do not scribble out) the information and rewrite. In the scientific work, lab notebooks are considered legal 

documents and all information must be accessible. Formal lab write ups will also be completed several times 

this year. 

 

Homework 

Homework will be assigned through the unit, and within each chapter of study, including lengthy assignments 

over long weekends and school vacations. Usually, homework will consist of reading assignments, outlining 

chapters, completing study guides, lab analysis, etc.   It is a GIVEN, that along with formal assignments, all 

students are expected to spend time reviewing content each night. AP Biology is a challenging class and can’t 

be just ‘picked up’ during class time. You need to invest the time outside of class to be successful in class. 
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Grading 

Your AP Biology grade will be reported each marking term.  Your grades will be a summation of the fulfillment 

of several requirements.  Grades are calculated with the following breakdown: 

• Homework & Participation – 10%  

• Quizzes – 10%   

• Labs and Projects – 40%   

• Tests – 40% 

In general circumstances, most tests will range somewhere between 60 and 100 points.  Most of the 13 required 

AP labs will range between 50 and 100 points.  Activities, “minilabs” and graded class work assignments range 

between 10 and 50 points.  Quizzes vary significantly as some quizzes can be as lengthy as a full exam or as 

short as a few quick questions.  Your term grade will be a culmination of homework, class work, projects, 

activities, AP Labs and Exams.  Any term or course finals will always BE CUMULATIVE, covering all of the 

content studied thus far in the course.  They will be taken when the regularly scheduled finals are planned and 

will count for 20% of the semester grade.  All finals will mirror the format of the AP Exam with similar time 

allowed on two different sections (multiple choice and free response).  They will be graded similarly to the AP 

Exam, with each section counting for 50% of the total exam grade. 

 

Academic Integrity 

This is a college course and a college level honor code will be in effect for AP Biology.  Students are expected 

to conduct themselves with honor in every aspect of their participation in AP Biology.  Everything turned in 

should be your own work and unauthorized aid shall not be given or received on AP laboratories or 

examinations.  Collaboration is encouraged during labs and certain “in-class” activities, but letting someone 

copy your paper, copying someone’s paper, telling someone else the answers, plagiarizing from published 

sources, finding answer keys on line, or cheating in any meaning of the term is a violation of the student 

handbook.  If you do collaborate with someone, write who you collaborated with on the assignment when you 

submit your work.  If you use an electronic or printed resource for ANY information, be sure you correctly cite 

the source. 

 

Class Expectations 

• Come to class prepared - in order to facilitate class discussions, ensure ample lecture time and 

effectively utilize the precious time needed for labs and examinations, you must complete all required 

assignments. AP assignments are not ‘busy work’; they are designed to help you learn difficult material.   

Further, I often check for pre-lab work, completion of readings and study guides, etc. and will expect 

that you have all assigned preparatory work ready to be checked/graded/referenced out on your desks 

AT THE START OF CLASS. 

• Be extremely mindful of your attendance!  The work we will be doing during class cannot be fully 

replicated at home, labs in particular. You have committed to an advanced placement class and that 

requires your presence in the classroom.  

• Study at home – the convention for college courses is 3 hours of independent study for each hour of 

class. While I will never impose such a convention (you are still high school students), the homework 

load will be a definite increase from previous honors level courses.  To have productive class discussion, 

you must preview and review the material at home.  
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• You must write in complete sentences, you must show your work, and you have to do your own original 

work. You will have to write out procedures, data tables, and label graphs. You are expected to show a 

higher level of understanding on all your assignments, because your analysis skills are perinate to 

success on the AP Exam. 

  

Class Policies  

1. Food and drink are prohibited in working science labs and we will follow the school policy. Take care of 

your metabolic needs before school, during break, and during lunch! 

2. Late work and incomplete work will not be accepted. No exceptions, no excuses in ANY circumstance.  

3. Do not throw any class work away. You will need it to review for tests and the AP exam. – Frequently 

reorganize your binders/notebooks and store previously completed trimester work together.   

4. Cheating is unacceptable in any form. Cheating includes, but is not limited to: copying homework, 

copying lab analysis answers, plagiarizing written assignments, copying test answers, use of electronics 

to find test answers. If copying occurs all people involved will receive a zero on the assignment, an 

office referral and a phone call home. (Refer to the section above on Academic Integrity for a complete 

discussion/explanation).  You are in class to learn and succeed on the spring exam. Cheating DOES 

NOT help you learn.  

You are responsible for your lab station. Keep it clean and organized to make lab breakdown easier at the end of 

class. Lab groups will not be dismissed until their lab station is cleaned completely. 

 

LAB SAFETY GUIDELINES 

Science classes often involve hands-on laboratory activities.  Many labs will involve potentially hazardous 

chemicals and materials.  I refer to them as potentially hazardous because they are only hazardous if used 

inappropriately.  There is no place in class for unsafe use of materials. Thus, you will need to either be safe or 

be out. You must adhere to the lab safety contract rules (Flinn Scientific Study Safety Contract), and read this 

form carefully and have you and your parent/guardian both sign the agreement section on page two. 

 

AP Biology Curriculum Outline 

There are Four BIG IDEAS in the AP Biology Curriculum: 

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

2: Biological systems utilize free energy and molecular building blocks to grow, reproduce, and maintain h-

stasis  

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

4: Biology systems interact and these systems and their interactions possess complex properties 

 

The following is an overview of the main concepts that we will be covering this year. Each ‘Big Idea’ has 

Enduring Understandings (EU) and sub points for each EU. Although the outline does not go into detail on 

each sub point, it will help you to know what the important understandings are for each section. The chapters 

are included in parenthesis after each sub point. At the end are the science practices that will be emphasized 

this year through labs and class activities.  
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Big Idea 1 – Evolution: The process of evolution drives the diversity and unity of life  
EU 1A – Change in the genetic makeup of a population over time is evolution 

1. Natural selection is a major mechanism of evolution (CH 1.4, 15.1-7, 42.4)  

2. Natural selections acts on phenotypic variations in populations (CH 1.3, 1.4, 9.3, 10.1, 15.1-7, 24.4, 27.3, 

43.3)  

3. Evolutionary change is also driven by random processes (CH 15.2, 15.5)  

4. Biological evolution is supported by scientific evidence from many disciplines, including mathematics (CH 

15.1, 15.3, 16.1-4, 18.1-3)  

 

EU 1B – Organisms are linked by lines of descent from common ancestry  

1. Organisms share many conserved core processes and features that evolved and are widely distributed among 

organisms today (CH 1.1, 16.1-4, 19.1, 32.2)  

2. Phylogenic trees & cladograms are graph representations of evolutionary history that can be tested (CH 1.1, 

16.1-16.4, 19.1, 20.2, 21.1, 22.3, 23.1, 23.6, 23.7, 32.2, 41.4)  

 

EU 1C – Life continues to evolve within a changing environment  

1. Speciation and extinction have occurred through the Earth’s history (CH 17.1-4, 18.1-3, 43.2, 44.5)  

2. Speciation may occur when two populations become reproductively isolated from each other (CH 17.2, 17.3, 

41.4)  

3. Populations of organisms continue to evolve (CH 1.5, 10.5, 15 Opening and Q&A, 15.1-7; 17.4, 43.3)  

 

EU 1D – the origin of living systems is explained by natural processes  

1. There are several hypotheses about the natural origin of life on Earth, each with supporting scientific 

evidence (CH 1.1, 2 Opening and Q&A, 6.1)  

2. Scientific evidence from many different disciplines supports models of the origin of life (CH 1.1,2 Opening 

and Q&A, 3.3, 4 Q&A, 6.1)  

 

Big Idea 2 – Biological systems utilize free energy and molecular building blocks to grow, to 

reproduce and to maintain dynamic homeostasis  
EU 2A – Growth, reproduction, and maintenance of the organization of living systems require free 

energy and matter  

1. All living system require constant input of free energy (CH 2.5, 6.1, 6.2, 6.3, 6.4, 6.5, 30.1, 42.3, 44.3)  

2. Organisms capture and store free energy for use in biological processes (CH 6.1, 6.2, 6.3, 30.1, 43.4, 45.2)  

3. Organisms must exchange matter with the environment to grow, reproduce, and maintain organization (CH 

2.2, 25.1, 29.4, 30.1, 30.4, 31.2, 32.4, 42.3, 45.2, 45.3)  

 

EU 2B – Growth, reproduction and dynamic homeostasis require that cells create and maintain internal 

environments that are different from their external environment  

1. Cell membranes are selectively permeable due to their structure (CH 5.1, 34.2, 36.3, 36.5)  

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

(CH 5.2, 5.3, 5.4, 29.1)  

3. Eukaryotic cells maintain internal membranes that partition the cell into specialized regions (CH 4.3)  
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EU 2C – organisms use feedback mechanisms to regulate growth and reproduction, and to maintain 

dynamic homeostasis  

1. Organisms use feedback mechanisms to maintain their internal environments and respond to external 

environmental changes (CH 7.2, 7.3, 11.1, 11.2, 28.3, 29.3, 35.3, 37.2, 27.4, 30.5)  

2. Organisms respond to changes in their external environments (CH 27.2, 29.3, 35, 40.4, 41.3)  

 

EU 2D – Growth and dynamic homeostasis of a biological system are influenced by changes in the 

system’s environment  

1. All biological systems from cells and organisms to populations, communities and ecosystems are affected by 

complex biotic and abiotic interactions involving exchange of matter and free energy (CH 29.1, 29.3, 29.6, 31.2, 

41.1, 41.2, 42.1-6, 43.1-4, 44.1-6)  

2. Homeostatic mechanisms reflect both common ancestry and divergence due to adaptation in different 

environments (CH 29.4, 30.2, 31.2, 32.2, 36.2)  

3. Biological systems are affected by disruptions to their dynamic homeostasis (CH 28.3, 30.1-3, 32.1-6, 39.1-5, 

42.4, 43.4, 44.5)  

4. Plants and animals have a variety of chemical defenses against infections that affect dynamic homeostasis 

(CH 28.1, 39.1-5)  

 

EU 2E – many biological processes involved in growth, reproduction and dynamic homeostasis include 

temporal regulation and coordination.  

1. Timing and coordination of specific events are necessary for the normal development of an organism, and 

these events are regulated by a variety of mechanisms (CH 14.1-14.3, 24.1, 26.1, 39.2)  

2. Timing and coordination of physiological events are regulated by multiple mechanisms (19 Opening and 

Q&A, 19.3, 26.4, 29.3, 34.4, 35.1, 40.4)  

3. Timing and coordination of behavior are regulated by various mechanisms and are important in natural 

selection (CH 22.3, 29.3, 40.1, 43.2)  

 

Big Idea 3 – Living systems store, retrieve, transmit and respond to information essential to 

life processes  
EU 3A – Heritable information provides for continuity of life  

1. DNA and in some cases RNA, is the primary source of heritable information (CH 3.3-4, 9.1-3, 10.1-5, 13.1-

4)  

2. In eukaryotes, heritable information is passes to the next generation in processes that include the cell cycle 

and mitosis or meiosis plus fertilization (CH 7.1-4, 37.1-3)  

3. The chromosomal basis of inheritance provides an understanding of the pattern of passage (transmission) of 

genes from parent to offspring (CH 8.1-3, 12.4)  

4. The inheritance pattern of many traits cannot be explained by simple Mendelian genetics (CH 8.3, 9.3, 35.4) 

 

EU 3B – Expression of genetic information involves cellular and molecular mechanisms  

1. Gene regulation results in differential gene expression, leading to cell specialization (CH 11.1-4)  

2. A variety of intercellular and intracellular signal transmissions mediate gene expression (CH 5.5, 14.3, 26.1, 

26.2, 26.3, 35.4, 38.3)  

 

EU 3C – The processing of genetic information is imperfect and is a source of genetic variation  

1. Changes in genotype can result in changes in phenotype (CH 7.4, 9.3)  

2. Biological systems have multiple processes that increase genetic variation (CH 7.4, 8.4, 9.2)  
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3. Viral replication results in genetic variation, and viral infection can introduce genetic variation into the hosts 

(CH 8.4, 9.1, 12.3)  

 

EU 3D – Cells communicate by generating, transmitting, and receiving chemical signals  

1. Cell communication processes share common features that reflect a shared evolutionary history (CH 5.5, 5.6, 

9.2)  

2. Cells communicate with each other through direct contact with other cells or from ad distance via chemical 

signaling (CH 4.5, 14.3, 28.1, 34.3, 35.1-2, 39.4, 40.4)  

3. Signal transduction pathways link signal reception with cellular response (CH 5.5, 5.6)  

4. Changes in signal transduction pathways can alter cellular response (CH 5.6, 35, 37.1-2)  

 

EU 3E – Transmission of information results in changes within and between biological systems  

1. Individuals can act on information and communicate it to others (28.2, 35.2, 40.1-6)  

2. Animals have nervous systems that detect external and internal signals, transmit and integrate information, 

and produce responses (CH 34.1-4, 33.1-3)  

 

Big Idea 4 – Biological systems interact, and these systems and their interactions possess 

complex properties  
EU 4A – Interactions with biological systems lead to complex properties  

1. The subcomponents of biological molecules and their sequence determine the properties of that molecule 

(CH 3.1-4, 9.1)  

2. The structure and function of subcellular components and their interactions provide essential cellular 

processes (CH 4.3, 4.4, 6.2, 6.5)  

3. Interactions between external stimuli and regulated gene expression result in specialization of cell, tissues, 

and organs (CH 14.2, 14.3, 38.1)  

4. Organisms exhibit complex properties due to interactions between their constituent parts (CH 24.1-3, 30.4, 

33.1, 33.3)  

5. Communities are composed of populations of organisms that interact in complex ways (CH 42.1-4, 43.1-4, 

44.1-6)  

6. Interactions among living systems and with their environment result in the movement of matter and energy 

(CH 42.2, 44.3, 45.3, 45.2)  

 

EU 4B – Competition and cooperation are important aspects of biological systems  

1. Interactions between molecules affect their structure and function (CH 3.3, 3.4)  

2. Cooperative interactions within organisms promote efficiency in the use of energy and matter (CH 29.1, 30.5, 

31.2, 34.4)  

3. Interactions between and within populations influence patterns of species distribution and abundance (CH 

22.3, 43.1, 42.1, 42.4, 42.5, 43.1-4, 44.1-6)  

4. Distribution of local and global ecosystems changes over time (CH 41.1-4, 44.2, 45.5)  

 

EU 4C – Naturally occurring diversity among and between components within biological systems affects 

interactions with the environment  

1. Variation in molecular unites provides cells with a wider range of functions (CH 5.1, 6.5, 39.4)  

2. Environmental factors influence the expression of the genotype in an organism (CH 8.2, 11.1-3, 30.1)  

3. The level of variation in a population affects population dynamics (CH 15.2-4, 22.3, 28.1, 28.3)  

4. The diversity of species within an ecosystem may influence the stability of the ecosystem (CH 41.5, 44.4, 

45.5)  
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There are 8 ‘Curricular Requirements’ for an AP Biology Course.   

Each CR (curriculum requirement) correlates to one of the above Big Ideas.  The CR’s for the course are listed 

below with the Big Idea that it correlated to in parentheses: 

• CR1 Students and teachers use a recently published (within the last 10 years) college-level biology 

textbook. (1) 

 

• CR2 The course is structured around the enduring understandings within the big ideas as described in 

the AP® Biology Curriculum Framework. (1) 

 

• CR3 

• Students connect the enduring understandings within Big Idea 1 (the process of evolution 

drives the diversity and unity of life) to at least one other big idea. (1,2,3) 

• Students connect the enduring understandings within Big Idea 2 (biological systems 

utilize free energy and molecular building blocks to grow, to reproduce, and to maintain 

dynamic homeostasis) to at least one other big idea. (1,2) 

• Students connect the enduring understandings within Big Idea 3 (living systems store, 

retrieve, transmit, and respond to information essential to life processes) to at least one 

other big idea. (1,2,3) 

• Students connect the enduring understandings within Big Idea 4 (biological systems 

interact and these systems and their interactions possess complex properties) to at least 

one other big idea. (1) 

• CR4 

• The course provides students with opportunities outside of the laboratory investigations 

to meet the learning objectives within Big Idea 1. (1,2) 

• The course provides students with opportunities outside of the laboratory investigations 

to meet the learning objectives within Big Idea 2. (1,2) 

• The course provides students with opportunities outside of the laboratory investigations 

to meet the learning objectives within Big Idea 3. (1,2) 

• The course provides students with opportunities outside of the laboratory investigations 

to meet the learning objectives within Big Idea 4. (1) 

 

• CR5 The course provides students with opportunities to connect their biological and scientific 

knowledge to major social issues (e.g., concerns, technological advances, innovations) to help them 

become scientifically literate citizens. (4) 

 

• CR6 The student-directed laboratory investigations used throughout the course allow students to apply 

the seven science practices defined in the AP Biology Curriculum Framework and include at least two 

lab experiences in each of the four big ideas. (4,5) 

 

• CR7 Students are provided the opportunity to engage in investigative laboratory work integrated 

throughout the course. At least 25 percent of instructional time will be spent in laboratory experiences. 

(5) 

 

• CR8 The course provides opportunities for students to develop and record evidence of their verbal, 

written and graphic communication skills through laboratory reports, summaries of literature  
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There are 7 Science Skills in the AP Biology Curriculum.   

The course will focus on inquiry-based laboratory work and the use of the seven science skills in both lab and 

non-lab activities. A list of the 13 AP Biology Labs (and synopsis of each) follows.  There will be at least two 

laboratory experiences per Big Idea spread throughout the school year. The Course Schedule, include in this 

packet, lists additional activities and learning experiences that will supplement student inquiry for each unit of 

study.  Students will be given a copy of the big ideas and enduring understandings to self-monitor mastery of 

these major organizing tools. The big ideas and enduring understandings will also be posted in the room. Skills 

will be practiced every day, not necessarily all skills every day, but each day at least one skill will be used to 

introduce the biological content students study. [CR2], [CR3a], [CR3b], [CR3c], [CR3d], [CR4a], [CR4b], 

[CR4c,] [CR4d] & [CR6] 

 

1. Use representations and models to communicate scientific phenomena and solve scientific problems  

a. Create representations and models of natural or manmade phenomena and systems in the domain  

b. Describe representations and models of natural or manmade phenomena and systems in the 

domain  

c. Refine representations and models of natural or manmade phenomena and systems in the domain  

d. Use representations & models to analyze situations or solve problems qualitatively & 

quantitatively  

e. Re-express key elements of natural phenomena across multiple representations in the domain  

 

2. Use mathematics properly  

a. Justify selection of mathematical routine to solve problems and APPLY mathematical routines  

b. Estimate numerical quantities  

 

3. Engage in scientific questioning to extend thinking or to guide investigations within the context of the 

AP course  

a. Pose scientific questions  

b. Refine scientific questions  

c. Evaluate scientific questions  

 

4. Plan and implement data collection strategies appropriate to a particular scientific question  

a. Justify the selection of the kind of data needed to answer a particular scientific question  

b. Design a plan for collecting data to answer a particular scientific question  

c. Collect data to answer a particular scientific question  

d. Evaluate sources of data to answer a particular scientific question  

 

5. Perform data analysis and evaluation of evidence  

a. Analyze data to identify patterns or relationships  

b. Refine observations and measurements based on data analysis  

c. Evaluate the evidence provided by data sets in relation to a particular scientific question  
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6. Work with scientific explanations and theories  

a. Justify claims with evidence  

b. Construct explanations of phenomena based on evidence produced through scientific practices  

c. Articulate the reasons that scientific explanations and theories are refined or replaced  

d. Make claims and predictions about natural phenomena based on scientific theories and models  

e. Evaluate alternative scientific explanations  

 

7. Connect and relate knowledge across various scales, concepts and representations in and across domains  

a. Connect phenomena and models across spatial and temporal scales  

b. Connect concepts in and across domains to generalize or extrapolate in and/or across enduring 

understandings and/or big ideas  

 

There are 13 AP Biology Labs.  The integration of laboratory exercises that are representative of the 

laboratory experiments being done at the college introductory level is extremely important.  The following 

twelve labs will be conducted during the course of the year in AP Biology.  The Big Ideas that each lab 

addresses are included as well as the Science Skill the lab addresses. 

 

(Big Idea 2 & 4) Diffusion and Osmosis. This experiment investigates diffusion across a semi-permeable membrane and 

determining the rate of diffusion of various concentrations of sucrose solutions. (Science Skills 2, 4 & 5) 

 

(Big Idea 2 & 4) Enzyme Catalysis. This lab uses catalase as the enzyme in the decomposition reaction of hydrogen 

peroxide. Students determine the amount of hydrogen peroxide that remains after different periods of time by titration 

with potassium permanganate and then calculate the rate of decomposition. (Science Skills 5, 6 & 7) 

 

(Big Idea 2 & 4) Cell Respiration. This experiment determines the rate of cellular respiration of dormant and 

germinating peas at two different temperatures. (Science Skills 1, 2, 3, 6 & 7) 

 

(Big Idea 1 & 2) Plant Pigments and Photosynthesis. In the first exercise students use paper chromatography to 

determine the Rf value of various plant pigments found in leaves. In the second exercise they use a chloroplast suspension 

and an indicator DPIP to investigate what factors affect the rate of the light-dependent reaction. (Science Skills 1-6 & 7) 

 

(Big Idea 2 & 3) Mitosis and Meiosis. Students work on three exercises: calculating the amount of time cells spend in 

each phase of mitosis by examining an onion root tip, calculating the distance between a gene locus and the centromere in 

cells undergoing the process of meiosis. (Science Skills 1, 5, 6 & 7) 

 

(Big Idea 1 & 3) Molecular Biology. In this transformation experiment, students insert an engineered plasmid into E. coli 

and incubate treated and non-treated growth plates for antibiotic resistance. (Science Skills 3 and 6) 

 

(Big Idea 1) Population Genetics and Evolution. This simulation involves applying the Hardy-Weinberg equilibrium 

equation to collected data and modeling the effect of different factors on allele frequencies. (Science Skills 1, 2 & 5) 

 

(Big Idea 1 & 3) Molecular Clocks/Cladogram Lab.   In this laboratory investigation, you will use cladograms and 

molecular clocks, as well as compare DNA Sequences to understand evolutionary relationships. The closer two species 

are genetically, and/or are located near each other on a cladogram, and/or are have similar molecular clocks, the more 

recently they share a common ancestor.  (Science Skills 1 & 5) 
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(Big Idea 2 & 4) Transpiration. Students will conduct an experiment measuring transpiration rates under four different 

conditions. (Science Skills 1, 2, 3, 6 & 7) 

 

(Big Idea 4) Physiology of the Circulatory System. This lab consists of two experiments. The first measures the heart 

rate and blood pressure to determine that person’s fitness index. The second uses Daphnia to investigate the effect of 

temperature on heart rate.  (Science Skills 1, 2, 3, 6 & 7) 

 

(Big Idea 4) Animal Behavior.  Students study the behavior of pill bugs as they respond to different environmental 

factors. (Science Skills 1, 2, 5 & 7) 

 

(Big Idea 1, 2 & 4) Dissolved Oxygen and Aquatic Primary Productivity. Students determine the gross and net 

primary productivity of a given aquatic ecosystem as a function of differences in dissolved oxygen over time. (Science 

Skills 1-7) 

 

Course Schedule 

Unit 1: Introduction to Biology and the Chemistry of Life [ CR 2] 

• Enduring Understandings to be addressed 2.A, 3A; 4A, 4B 

• Readings:  Chapters 1, 2, 3 

• Overview of Lecture and Discussion Topics 

o Scientific method and experimental design  

o Explain what is meant by scientific theory 

o Practice with data collection, analysis, and presentation 

o Address problems in research, such as confirmation bias  

o Emphasis on evidence collecting, why evolution is considered a unifying theory 

o Chemistry of Life   

▪ Identify basic elements of living organisms 

▪ Distinguish between inorganic and organic compounds  

▪ Describe water’s unique properties 

▪ Describe the structure of organic compounds 

▪ Understand the pH scale, redox reactions, and hydrolysis/condensation 

▪ Apply the laws of thermodynamics to biological systems 

▪ Explain how life maintains a high degree of organization 

▪ Investigate enzyme structure and function 

• Unit 1 Activities 

o Design and conduct an experiment, create and revise hypotheses, organize data, present findings {SP} 

▪ Penny Drop Lab 

o Lead class discussion on experimental design by explaining the design process and identifying controls 

and variables {SP} 

▪ Penny Drop Lab 

o Conduct an experiment to determine the optimal pH and temperature of the enzyme catalase [CR4d] 

o Develop concept maps and diagrams comparing protostomes and deuterostomes to gain an understanding 

of how taxonomy helps manage the diversity of life [CR 8] 

o Modeling Protein Folding Activity 

o Transpiration Lab 
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Unit 2: Cells and Cellular Processes [CR2] 

• Enduring understandings to be addressed: 1B-D; 2A,2B; 4A 

• Readings:  Chapters 4, 5, 6 

• Overview of Lecture and Discussion Topics 

o Review basic cellular components, construct models comparing differences between prokaryote, 

eukaryote, animal, and plant cells  

o Explain the concept of selectively permeable as it applies to the cell membrane, distinguish between 

active and passive transport 

o Define homeostasis and illustrate how transport is used to maintain an internal environment   

o Understand the process by which the cell theory was developed 

o Understand the Endosymbiosis theory and its connection to evolution [ CR3A] and [CR3B] 

o Understand the role of photosynthesis and cellular respiration in maintaining homeostasis 

• Unit 2 Activities 

o Diffusion and Osmosis Lab [CR6] 

o Water Potential Activity and Practice Problems 

o Cellular Respiration Lab [CR6]  

o Waterweed Simulation 

o Photosynthesis Lab [CR 6] 

o Lab Report to follow the guided inquiry section of the photosynthesis lab. Students will design an 

experiment to test another variable that may affect the rate of photosynthesis. and complete a full lab 

report of their design and experiment. 

o Discussion of the Endosymbiosis Theory which includes a summary essay [CR3B] & [CR4B] 

o Case Study on Cystic Fibrosis 

 

Unit 3: The Genetic Basis of Life [CR2] 

• Enduring Understandings to be addressed: 1.A, 2.C. 2.E, 3.A, 3.B, 3.C, 3.D, 4.A, 4.C 

• Readings:  Chapters 7-14 

• Overview of Lecture and Discussion Topics 

o Mitosis and Meiosis, and the Cell Cycle 

o What is cancer 

o Mendelian genetics (Law of Segregation, Independent Assortment, Dominance) 

o Mathematical predictions (punnett squares) and Chi Square Analysis 

o Chromosomal Patterns of Inheritance (sex linkage) 

o Human Genetic Disorders 

o DNA is the genetic material (historical experiments, DNA structure and function, DNA replication) 

o Flow of genetic information (genetic code, role of other polymers, transcription, translation) 

o Mutations 

o Gene expression (operon systems in prokaryotes, eukaryotic gene expression) 

o Restriction enzymes, plasmids, transformation 

o DNA technology (how gel electrophoresis works and applications of this technology) [CR5] 

o Biotechnology:  stem cells, synthetic biology, genetically modified foods; CRISPR/Cas9 gene editing 

technology.  [CR5] 

• Unit 3 Activities 

o Modeling of the cell cycle [CR4c] 

o Microscope observations of mitosis and meiosis [CR6] 

▪ Time for Cell Replication Activity 

o Sordaria Crossing Over/Genetic Mapping Activity 
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o Drosophila / Patterns of Heredity Lab [CR6] 

o Dihybrid Corn with chi square analysis [CR 6] with practice genetic problems [CR4c] 

o Hardy Weinberg Practice Problems [CR4c] 

o Case Study on the SRY Gene and athletics 

o Recombinant DNA simulation [CR4c ] 

o Bacterial Transformation Lab [ CR6 ] 

o DNA Modeling Using the Flow of Genetic Information Kit© from 3D Molecular Designs 

▪ Replication 

▪ Transcription and translation [CR4c] 

o 5.  Gel Electrophoresis [CR6] 

o 6.  Class discussions on biotechnology, student lead discussions 

▪ Topic - CRISPR/Cas9 gene editing technology 

▪ Students respond to podcast with Jennifer A. Doudna 

 

Unit 4: Evolution [CR 2] 

• Enduring Understandings to be addressed: 1.A, 1.B, 1.C, 1.D, 3.A, 3.C, 4.C 

• Readings:  Chapters 15-18, 21-23 

• Overview of Lecture and Discussion Topic 

o How natural selection serves as a mechanism for evolution 

o Scientific evidence supporting evolution 

o Hardy-Weinberg equilibrium 

o Origin of Life; Fossil Records, Concepts of speciation 

o Current events in evolution, resistance to antibiotics, pesticides, artificial selection 

• Unit 4 Activities 

o Sex and the Single Guppy - laboratory simulation exploring sexual selection [CR3A] and [CR3C] 

o Evolution of Grabbers - simulation, mutations and selection strength [CR3A] and [CR3C] 

o HHMI The Making of the Fittest: Natural Selection and Adaptation 

▪ Natural Selection and Evolution of Rock Pocket Mouse Populations Activity. 

o HHMI The Co-evolution of Genes and Culture 

▪ Diet and the Evolution of Salivary Amylase 

▪ Pedigrees and the Inheritance of Lactose Intolerance 

▪ Lactase Persistence: Evidence for Selection 

o Discussion on how evolution relates to current science and biotechnology [ CR5] 

▪ Student lead discussions after listening to a podcast with David Krakauer, who’s focus is on the 

evolutionary history of information processing mechanisms in biology and culture. 

▪ Learning Objective 1.5 Student can connect evolutionary changes in a population over time to 

change in the environment, through media, providing a summary and leading a class discussion 

[CR4a] 

o Concept map on evolution, showing the processes that lead to its establishment as a theory, using PBS 

videos “Darwin’s Dangerous Idea” and “What Darwin Never Knew”. [CR4a] 

o Construct a cladogram and phylogenetic tree [CR4a] 

o Reconstruct a fossil record to further understand geologic time and extinction [CR4a] 

 

Unit 5: Organism Form and Function; Pathology [CR2] 

• Enduring Understandings to be addressed: 1.B 2.A 2.C 2.D 2.E 3.E 4.A  

• Readings:  Chapters 24-28; 29-40; 19 

• Overview of Lecture and Discussion Topic 
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o Feedback control loops in animals 

o Thermoregulation in animals 

o Energy allocation and use in animals 

o Examples of functioning units in mammal systems (alveoli in lungs, nephrons in kidneys) 

o Structure and function in body systems (nervous, digestive, skeletal, urinary) 

o Comparative anatomy (mammals, amphibians, humans) 

o Anatomy of Bacteria 

o Diseases caused by Viruses, Protists, and Bacteria 

o Viral and Bacterial Evolution 

o Vaccines & Antibiotics 

o Advances in medicine [CR4C] & [CR5] 

• Unit Activities 

o Dissection of the rat and comparative anatomy [CR 6] 

o Exploration of the kidney [CR4d] 

o Dissection of a sheep brain, virtual exploration of a human brain [CR4a]  

o Daphnia Lab [CR6] 

o Bacteria Lab with Gram Stains [CR6] 

o Research paper on antibiotic resistance [CR 8] following the viewing of Frontline’s “Hunting the 

Nightmare Bacteria”. This connects Big Idea 4 (interactions) and enduring understanding 4.B 

(competition) to Big Idea 1 (evolution) [CR3d] and [CR3a] 

o HIV and Immunology, how to find a cure for a rapidly evolving virus [CR4a] 

 

Unit 6: Ecology [CR2] 

• Enduring Understandings to be addressed: 1.A,1.C, 2.A, 2.C, 2.D, 2.E, 3.E, 4.A, 4.B, 4.C 

• Readings:  Chapters 41-45 

• Overview of Lecture and Discussion Topic 

o Populations and Communities 

o Population growth models 

o Biodiversity and Sustainability 

o Biomes and Ecosystems 

o Energy flow and chemical cycling 

o Primary productivity 

• Unit Activities 

o Biome Project - student presents a biome, discussing its characteristics and challenges [ CR 5 ] [CR3B] 

and [CR3D] 

o Student lead presentation on environmental topics [CR5] 

o Dissolved Oxygen and Primary Productivity Lab [CR 6] 

o Human Demography Study calculating birth and death rates [ CR4d] 

o Animal Behavior Lab [CR 6] 

o Dandelion Populations Lab - outdoor survey and mathematical analysis  

 

 

 


