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Course Syllabus 
AP Biology | Summer 2018 

 
 

Objective: To gain understanding of biological concepts and their molecular, cellular, and ecological 
applications, and to gain experience in working in a laboratory setting with biochemical equipment and 
chemicals.  
  
Prerequisites: Competent understanding of a first-year biology and/or life science course is expected of 
students enrolled in this course. 
  
Instructor Contact Information:  
Edward Njoo  
42050 Via San Gabriel, Fremont, CA 94539  
1 (510) 709-6870  
edward_njoo@yahoo.com  
  
Website:  
All course materials (waiver, syllabi, etc.) as well as the link to the lecture videos will be posted on the 
course website under “AP Biology.”  
fremontSTEMsummer.wix.com/FremontSTEM  
Links for Dropbox (files), LearnBoost (grades), and Youtube (recorded lectures) will also be accessible 

through the website. The website will be accessible through the school year for summer students. 

 
Class Times:  
Lecture: Monday / Friday 7:30 PM – 9:00 PM  
Lab: Wednesday 7:30 PM – 9:00 PM 
 
Office Hours: 

All registered students are welcome to come in for drop-in one-on-one help for the problem sets or to 

catch up/review lecture content. Please email or text me at least 15 minutes beforehand to let me know 

that you are coming. Office hours are first come, first serve, and by appointment. If none of the scheduled 

times work, we can arrange an alternate time to go over the course material. 

Tuesday/Thursday 11:30 am – noon 

Wednesday 5:30 pm – 6:00 pm 

 

Required Materials: 

 Notebook for taking notes 

 Folder for handouts, worksheets, etc. 

 Calculator 

 Pencils, erasers, etc. 

 Closed-toed shoes (for labs) 

 Hair ties (for long hair on lab days) 
 

mailto:edward_njoo@yahoo.com
file:///C:\Users\home\Documents\edwardnjoo.wix.com\STEMsummer
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Program Cost: $390 tuition + $75 lab fee = $465 total 

Note: the full program cost is due on the first day of lecture, either in person (cash/check) or via Paypal 

online. If the student for some reason must miss the first day, the fees must be paid by the first attended 

lecture. The program fee is non-refundable unless unexpected and severe circumstances arise. 

 

Books and Course Material: All required materials for the course not listed above will be provided to 

the student on the first day of class. These include: 

 A course reader that will serve as the textbook for the course. Purchase of the textbooks listed 

below is NOT necessary for successful participation in the summer STEM class. (~100 pgs) 

 A laboratory manual listing all the lab experiments that will be done over the course of the 

summer, including safety guidelines, experimental procedures, and space to record data collected 

in lab. This will be graded for completion at the end of the course. The laboratory manual also 

contains an appendix of useful data tables and a standard-issue periodic table. (~45 pgs) 

 A lecture notebook containing outlined lecture notes for the student to follow along during 

lecture.  (~70 pgs) 

It is the student’s responsibility to come to class prepared. Students should bring all three booklets to 

class every day because material covered in lecture is inextricably tied to the week’s laboratory 

experiments and vice versa. 

 

Homework: Homework that is assigned is entirely optional. Answer keys will be available online the 

day the homework assignment is due. For help on practice problems, feel free to email me. 

 

Quizzes: In order to keep everyone up to speed on the material being covered, online quizzes will be 

assigned after each lesson. These are short (15 minutes) and will cover the most recent lecture’s material. 

Please feel free to use any course materials, including the reader, lecture notes, or lab manual, to 

complete the quiz. Quizzes are accessible on the course website. 

Lab quizzes must be completed BEFORE participation in the laboratory session. These are short, 5-

question quizzes scored for points that seek to make sure the student is aware of the day’s lab 

experiment as well as the associated procedure and any safety precautions. Students who fail to complete 

the pre-lab quiz will be asked to take the quiz before beginning the day’s experiment. This is to make sure 

everyone is on the same page with regard to lab safety. 

 

Textbooks: 

Note: Purchase of an AP Biology textbook is NOT required for participation in the course. All necessary 

materials will be provided in the coursework folders handed out on the first day of class. 

 
Primary text:  
Reece, Jane B. and Ury, Lisa A. Campbell Biology, 9th edition. Pearson Higher Education Publishing, 2010. 
  
Supplementary text: 
Raven, Peter; Johnson, George; Mason, Kenneth A; Losos, Jonathan; and Singer, Susan. Biology, 10th edition. 

Mc-Graw Hill Eductation, 2013. 
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Missed days: For students who must miss certain lecture days, they will be video-recoded and posted. 

You must be a registered student to access the videos. Homework and any corresponding handouts or 

worksheets will be posted as well. At the end of the course, one 2-hour lab make-up session will be 

offered. If you must miss 3 or more consecutive classes, I am happy to meet with you one on one for an 

hour or so when you are free to go over the course material at no extra charge; you will be taught the 

material that you paid for. 

 

Lab safety: Safety is of first priority. All students and parents are expected to have read and understand 

the Lab Safety and Liability waiver. This form is sent out in the registration email and must be turned in 

before the first day of lab. Inappropriate lab behavior that puts the student or other students in 

potentially dangerous situations may result in the instructor asking the student to sit out during lab and 

the student forfeiting participation in that day’s experiment.  

 

Notes: Please bring a notebook and pencil to take notes. This is not graded or collected, but it is a good 

habit to always take notes in any class for future reference, studying, or staying awake during lecture.  

 

Midterm and Final Exam: All students are encouraged to take the final exam, which will be assigned on 

the second to last day of class to be taken in a 90 minute timeframe. No cheating or extra time is 

permitted, on the honor system. The corrected tests with feedback will be returned during the following 

lecture, where we will discuss the any questions as a class. The purpose of the final exam is to make sure 

the information taught is being retained and to quantitatively assess the students’ progress in their 

understanding of biology-related concepts. A midterm will also be administered halfway through the 

course to gauge students’ progress and to maintain accountability for learning the material well. 

 

Grading: The purpose of assigning numerical grades for assignments and quizzes is not to create 

additional academic pressure, but for motivation and accountability, and to keep everyone on track in 

terms of ensuring that the learning outcomes are being met. 

Grades will be made available through LearnBoost, where parents and students can check individual 

grades. Since the course covers a year’s worth of material over several weeks over the summer, 

everything will be graded on a curve. 

 

Scientific Writing Assignment: Scientific writing is a key part of learning any STEM discipline. Students 

will be taught how to effectively communicate their scientific findings from the laboratory portion of this 

course. While recording data and observations, and analyzing lab results is expected of every laboratory 

session, only one will be turned in as a formal written lab report. Students will also make a poster to 

present their findings, and an open symposium for parents and other students will be held at the end of 

the course wherein students will present their lab findings to their peers and parents. 

 

Homework help during the school year: I will be available at the above stated email address for any 

biology-related questions during the school year.  Two “Cram Jam” sessions are included in the cost of the 
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program; these are finals review sessions that will be offered at the end of each semester. Date and times 

will be finalized in October & May, respectively. 

 

Tentative Nature of the Syllabus: The contents of this syllabus and attached schedule are tentative in 

nature and may be subject to change or revision. The instructor holds the right to make changes to the 

schedule and/or organization of the class as necessary. Students and parents will be identified of any 

changes via email. 

 

Special Accommodations: If your student requires special accommodations, please notify the instructor 

as soon as possible.  
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Tentative Schedule Assignments are noted in italics. 
Date Lesson Topic 

M June 25 Lecture 1 Introduction to Biology; Biomolecules 
Quiz #1, Worksheet A 

W June 27 Lab 1 Milk Protein Purification 

F June 27 Lecture 2 From Molecules to the Cell: Cell Anatomy and Physiology 
Quiz #2, Worksheet A 

S June 28 Lab 2 Cell Staining and Light Microscopy 

M July 2 Lecture 3 Cell Signaling and Signal Transduction Pathways 
Quiz #3, Worksheet B 

F July 6 Lecture 4 Metabolic Pathways: Photosynthesis 
Quiz #4, Worksheet B 

M July 9 Lecture 5 Metabolic Pathways: Oxidative Respiration 
Quiz #5, Worksheet C 

W July 11 Lab 4 Chromatography & Spectroscopy of Plant Pigments 

F July 13 Lecture 6 DNA Replication and the Cell Cycle; Mitosis 
Quiz #6, Worksheet C 

M July 16 Lecture 7 Transcription and Translation: The Fundamental Dogma of Biology 
Review Midterm, Quiz #7, Worksheet D 

W July 18 Lab 6 Peroxidase Enzyme Activity Assay 

F July 20 Lecture 8 Mendelian Genetics 
Quiz #8, Worksheet D, Scientific Writing Assignment 

M July 23 Lecture 9 Evolution and Taxonomy 
Quiz #9, Worksheet E 

W July 25 Lab 8 Basic Local Alignment Sequence (BLAST) 

F July 26 Lecture 10 Ecology and Population Biology 
Quiz #10, Worksheet E 

M July 30 Lecture 11 Plant Physiology 
Quiz #11, Worksheet F 

W August 1 Lab 10 Microbiology & Bacterial Culture Gram Staining 

F August 3 Lecture 12 Vertebrate Physiology Part I: Skeletal, Endocrine, Cardiovascular  
Quiz #12, Worksheet F 

M August 6 Lecture 13 Vertebrate Physiology Part II: Immune, Muscular, Nervous Systems 
Quiz #13, Worksheet G 

W August 8 Lab 12 Anatomy and Physiology: Dissection 

F August 10 Lecture 14 Modern Topics in Biotechnology and Biochemistry 
Quiz #14, Worksheet H 

*Note: Lecture and lab days are subject to change if unexpected circumstances arise.  

Learning Outcomes: 

 Students will classify biologically relevant macromolecules and understand fundamental differences between lipid, 
carbohydrate, polypeptide, and nucleic acid molecules, as well as their properties, functions, and general reactivity. 

 Students will understand basic organic chemistry nomenclature and the way that organic chemistry informs 
understanding of biochemistry. 

 Students will appreciate the importance of chirality in biological molecules and will be able to identify stereocenters 
of carbon in the three-dimensional structure of biomolecules. 
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 Students will understand the basic principles of microscopy and how various types of microscopy including light 
microscopy, scanning electron microscopy, transmission electron microscopy, and atomic force microscopy can have 

practical applications in visualizing biological material. 

 Students will gain an appreciation for the diversity of biomolecules and how they are manifested in various examples. 

 Students will gain hands-on experience with modern applications of centrifugation and how it can be applied in 
fractionation of bio-solutions and of cells. 

 Students will gain hands-on experience on various stains available for cell staining including malachite green, gram’s 
iodine, crystal violet, safranin, and methylene blue. 

 Students will understand the differences between eukaryotic and prokaryotic cells and will be able to describe their 
anatomical and physiological components. 

 Students will understand mechanisms of cell signaling and communication including G-protein coupled receptors 
(GPCRs), receptor tyrosine kinases (RTK), toll-like receptors (TLR), voltage-gated ion channels, etc. 

 Students will understand the importance of secondary messengers including NO, cAMP, and calcium in activating 
cellular signal transduction pathways. 

 Students will be able to calculate differences in osmolarity and its importance in osmosis in cells and diffusion. 

 Students will understand the general mechanisms of metabolic pathways involved in cellular respiration in both 
oxidative and anaerobic pathways, including glycolysis, the Krebs cycle, electron transport chain, lactic acid 

fermentation and alcohol fermentation. 

 Students will understand the general mechanisms of metabolic pathways involved in photosynthesis, including the 
light-dependent reactions, the Calvin cycle, and gluconeogenesis. 

 Students will gain an understanding of the importance and centrality of the Fundamental Dogma of Molecular Biology 
(DNA  mRNA  protein) and how transcription and translation are carried out in eukaryotic cells. 

 Students will understand the importance of post-transcriptional mRNA modification and post-translational protein 
modification as important centers of genetic control in eukaryotic cells. 

 Students will gain a detailed view of the Lac and Trp operons and how these are model systems for prokaryotic gene 
expression. 

 Students will appreciate modern applications of biotechnology including PCR (polymerase chain reaction), gel 
electrophoresis, ELISA, etc. 

 Students will gain understanding of how to use the Hardy-Weinberg Theorem and related equations to calculate 
population microevolution genetic shifts over time. 

 Students will be familiarized with modern taxonomy, creation of cladograms, and determination of evolutionary 
relationships between organisms based on biochemistry, genetics, and traits. 

 Students will understand Darwin’s theory of evolution by natural selection and descent with modification, and its 
supporting evidences as well as its weaknesses in light of modern biochemistry and ecological biology. 

 Students will gain a deeper knowledge of principles of classical (Mendelian) and modern molecular genetics and be 
able to apply these to solve genetic problems. 

 Students will study the process of cell division at the cellular and molecular level, including the various events of the 
stages of mitosis and of meiosis. 

 Students will be able to demonstrate the events that occur along various stages of the Cell Cycle. 

 Students will understand the process of bacterial transformation, including modern techniques including selectable 
markers, electroporation, bacteriophage vectors, etc. 

 Students will understand principles of competition and ecological carrying capacity, symbiosis, and bioenergetics as it 
relates to the interrelationships between various trophic levels in food webs and food chains. 

 Students will gain a basic introduction to microbiology, virology, and bacteriology, and will have the opportunity to 
perform a Gram stain analysis. 

 Students will understand the differences between R- and k-strategists, type I, type II, and type III survivorship curves. 

 Students will gain a basic understanding of plant anatomy and physiology, taxonomy of major classifications of plants, 
and major functions of plant hormones. 

 Students will understand the biochemistry of nerve cells, including electrochemical potential gradients, action 
potentials, neuromuscular junctions, system processing, and neurotransmitters. 
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 Students will understand cell signaling as it relates to the function of the immune system at both innate and adaptive 
levels. Students will understand the importance of cytokines and interleukins in the inflammatory response and in the 

immune system’s humoral and cell-mediated specific responses to infection. 

 Students will gain appreciation for the interrelationships between various organ systems of the human body and how 

structure and function are intricately related at the molecular to the organismal level. 


