
BI 211 General Biology I: Cells Fall 2018 
Instructors: Dr. Nicola Barber & Dr. Cristin Hulslander 

Learning Outcomes for BI 211 General Biology I: Cells  
In this first course of the general biology sequence, we study biological processes from a molecular and 
cellular prospective. These concepts are central to understanding all other areas of biology. All organisms 
must accomplish two major functions: 1) extract energy from their environments to build and maintain their 
bodies, and 2) reproduce themselves. We start by studying the four types of biological macromolecules that 
build organismal bodies: carbohydrates, lipids (e.g., fats), proteins and nucleic acids (e.g., DNA). We then 
examine how cells obtain from the environment the building blocks for constructing these macromolecules 
and the energy for manipulating them to carry out body functions. Next we examine reproductive functions, 
beginning with the two types of cell division, mitosis and meiosis.  From there we study genetics, how traits 
pass from parent to offspring, starting with the structure and replication of DNA followed by how genes code 
for proteins. Finally, we look at the genetic basis of inheritance, including Mendelian genetics, pedigree 
analysis and the genetics of complex traits. Many of these topics are taught using a case-study approach, 
mostly using examples of genetic diseases in humans. BI 211 is a prerequisite for all the other general 
biology courses in the sequence (BI 212, BI 213, and BI 214). 

The goals for BI 211 fall into two general categories: (1) to learn the foundational concepts related to cellular and 
molecular biology and (2) to develop skills in analytical thinking that will serve students in subsequent biology 
classes (and courses in other subjects) and scientific research experiences as they progress through their 
academic program.   

Concept-based goals:  
• To describe the chemical structures and major functions of the four major types of large biological 

molecules that make up all living organisms. 
• To understand energy harvest pathways, including cellular respiration, fermentation and 

photosynthesis, and their relevance to human disease. 
• To describe and illustrate chromosomal and cellular events during the various stages of both mitosis 

and meiosis, with a focus on their roles in cancer and Down Syndrome. 
• To understand and describe the major processes involved in gene action, including the mechanisms 

of protein synthesis, comprising transcription and translation, and how they are controlled to propel 
embryonic development. 

• To understand the basis of transmission genetics and solve problems by applying rules that govern 
inheritance. 

Skill-based goals:  
• To develop competency in the basic terminology and methodologies used in the biological sciences.   
• To learn the process of scientific inquiry and its applications.  
• To learn how to learn about biology. 
• To become familiar with the use of science relevant search engines, and learn to identify primary 

work and understand the merits of the peer review process; to develop the ability to think critically 
about information, evaluate the validity of arguments, and weigh the merits of disparate scientific 
conclusions. 

Course Prerequisites 
Students must have taken CH111 or higher. If you are going to take only one chemistry course, we recommend that 
you take CH111, CH113 or CH114 rather than the general chemistry sequence.  A year of general chemistry (CH 
221-223), with lab, is required to complete a biology major. The prerequisites for BI 211-214 are strictly 
enforced. 



Course Format 
Lectures (Monday, Wednesday and Friday, 9:00-9:50 & 10:00-10:50 in 123 Pacific) 

You must attend the lecture for which you are registered.  Some lectures will include activities that help you to 
actively engage with the material. These activities will often be done collaboratively with a small group of students 
discussing the problem together for a few minutes before discussing it as a whole class. Your active participation 
will help you to understand the material and better prepare you for exams.  

Your application of two principles will help you learn biology. First, learning is done by the learner. In other words, 
the structure of the class helps identify the important concepts and skills, organizes the material, provides practice, 
and encourages learning, but only students themselves, by putting in effort on a continuing (and not binge) fashion, 
can actually do the learning. Second, the speaker is doing the learning. In a lecture, it is the lecturer who, during 
preparation, is learning the material, not necessarily the people listening. On the other hand, when explaining one’s 
answer on an iClicker question, the person who is doing the talking is doing the learning about the material. When 
possible in class, you will be encouraged to speak with other students about the material (and are encouraged to 
do so outside of class as much as possible) as a strategy for reinforcing the concepts you are expected to learn.   

Labs (Wednesdays and Thursdays in 111 & 129 Huestis) 

Attendance is mandatory. We consider the labs to be an integral part of the course. In lab, you will explore the 
diversity and complexities of cells, model major concepts in cellular biology, discuss issues related to cellular 
biology, and perform scientific investigations to understand the mechanisms of inheritance. Lab handouts will be 
turned in at the end of each lab or the beginning of lab the following week (due dates announced each week in lab). 
Late lab reports will not be accepted. Each lab will be graded on a 10-point scale. Part of this grade will be based 
on participation in lab. Most labs cannot be made up because they involve special material or equipment. If you let 
us know in advance about a lab you cannot attend, it may be possible to attend another lab section. This is only an 
option if arrangements are made in advance and permission is granted from your instructors. 

Help sessions (instructor & GE office hours, BTU tutor sessions) Times will posted on Canvas during week 1.  

Practice Problem Sets There will be several practice problem sets that will be posted on Canvas during the term. 
It is very important that you work on these during each week. We will help you to understand how to solve these 
problems in the help sessions. The practice problems are very similar to the types of questions you will see on the 
exams (in fact, many of the problems are from past exams). The practice problems are designed to help you master 
the material needed to do well on the exams. 

Pre/Post-lecture and Pre-lab Quizzes There will be two types of short Canvas quizzes: “single-quizzes”, worth 4 
pts each, will be based on both the latest lecture and the upcoming lecture; “double-quizzes”, worth 8 pts each, will 
be based on the latest and upcoming lecture plus the upcoming lab. The quizzes will be posted on Canvas within a 
few hours after most lectures. The lecture questions will be based on the material you just learned in that lecture. 
plus questions from the assigned reading for the upcoming lecture. The double-quizzes are all due on Wednesdays 
and will cover both lecture (latest and upcoming) and the upcoming lab. You will need to read the lab handout in 
order to answer the lab questions. The due dates of the quizzes are shown on the “Lecture and Lab Schedule” later 
in this syllabus. 

iClickers (Personal Response Systems) iClickers will be used in almost every class to encourage active 
participation and to provide feedback to instructors and students.  In fact, most days will begin with a couple of 
clicker questions from the day’s assigned reading.  Each student should purchase a clicker for use in this class 
before the first day of classes.  You must register your clicker on the course Canvas site. Questions during lecture 
that require clickers will be multiple choice.  Points will be earned two different ways: (1) 2-point questions: 2 points 
will be awarded based on participation alone, not on whether the question is answered correctly; (2) 4-point 
questions: 4 points for the correct answer, 2 points for an incorrect answer. Total percent for the clicker portion of 
your grade will be based on 85% of the total possible iClicker points: your clicker grade = (total points earned)/(85% 
of total points possible). iClicker problems are not a means of taking attendance. They force students to grapple in 
real time with the material under discussion. Furthermore, they provide an opportunity to exercise the principle that 
the speaker is the one doing the learning because first, when you answer the iClicker problem you are ‘speaking’, 
and second, you may be asked to verbally explain your answer to either the class or to a student who selected a 
different answer than yours. 



Exams and quizzes: This course has three exams (two 50-minute, in-class midterms and a 2-hour final) and two 
in-class quizzes. All quizzes and exams will use the same short answer format. Exams and quizzes will cover 
material from all aspects of the course including lectures, labs, and readings. Exams and quizzes will probe a deep 
understanding of the concepts and principles discussed, not merely a recitation of facts, and an ability to apply the 
concepts to novel situations, rather than a memorization of detail. Exams and quizzes cannot be made up. Exams 
and quizzes are graded by GEs under the supervision of faculty. To promote consistency, a single person grades 
each question. Everyone is required to take the final exam, which is scheduled for Monday 12/3 from 5-7 p.m. This 
is a combined final exam for both sections of 211 and the exam will be cumulative. No early or late exams will be 
given. Note the dates of the final and other exams and quizzes and don’t plan to be gone on these days. 

The exam portion of your grade will be calculated 2 ways and we will automatically use whatever way gives you the 
highest total. Version 1 will give a higher number of points for the midterms and lower points for the final. Version 2 
counts the midterms less and the final more. See the Evaluation table below for the exact breakdown. 

Exam regrade policy: To be fair to all students, it is essential that all exams be graded according to the same 
criteria. If you wish to submit a midterm for a regrade, you must use the following guidelines: 1) Refer to the exam 
key available on canvas to compare your answer to the key. 2) If you still wish to have a midterm exam answer 
regraded, you must submit to your instructor a written statement within one week of the return of the exam. 3) You 
must submit also your original exam, explaining specifically why your answer merits a higher score. Keep in mind 
that we will regrade the entire exam and a regrade may result in a higher, lower, or unchanged score. Please do not 
abuse this policy. We reserve the right to eliminate this option at our discretion. 

Evaluation 

  

Posting of Grades Scores for assignments and exams will be posted on Canvas. Plan to regularly check your 
grades and notify us right away of any errors and/or omissions. 

Component Percent Points (1000 total)

General Biology Assessment 1% 10

Lab activities (9 total, 10 pts each) 9% 90

Clicker (total points earned/85% of total possible) 5% 50

Single Quizzes: Pre/Post-Lecture (17 quizzes, 4 pts each; lowest 2 
dropped)

6% 60

Double Quizzes: Pre/Post-Lecture plus Pre-Lab (9 quizzes, 8 pts each; 
lowest 1.5 dropped)

6% 60

In-class quizzes (2 quizzes, 80 pts each) 16% 160

Exams Version 1               Two Midterm Exams (140 pts each, 28% total) 

Final Exam (cumulative, 29%)
57%

280

290

Exams Version 2                 Two Midterm Exams (80 pts each, 16% total) 

Final Exam (cumulative, 41% )
57%

160

410

A+ A A- B+ B B- C+ C C- D+ D D- F

≥ 970 930-969 900-929 870-899 830-869 800-829 770-799 730-769 700-729 670-699 630-669 600-629 ≤ 599



Learning Environment  The University of Oregon is working to create inclusive learning environments. Please 
notify us if there are aspects of the instruction or design of this course that result in barriers to your participation. 
You may also wish to contact the Accessible Education Center in 164 Oregon Hall at 346-1155 or 
uoaec@uoregon.edu.   

Professional conduct Please arrive to lab and lecture on time and stay until class is over because late arrivals 
and early departures make unnecessary noise and disruption that distracts your classmates.  

While in class, we expect students to be actively engaged and on task. This may mean note-taking to distill 
information, problem solving, peer discussion, and/or active listening. Please minimize potential distractions. 
Cheating devalues the reputation of our institution, its faculty, its students, and the significance and value of your 
academic degree. Academic misconduct is particularly unfair for students who do their work with integrity and 
honor. The University Student Conduct Code (http://policies.uoregon.edu/vol-3-administration-student-affairs/ch-1-conduct/
student-conduct-code) defines academic misconduct. Students are prohibited from committing or attempting to 
commit any act that constitutes academic misconduct. For example, students should not give or receive (or attempt 
to give or receive) unauthorized help on assignments or examinations without express permission from the 
instructor. Students should properly acknowledge and document all sources of information (e.g. quotations, 
paraphrases, ideas) and use only sources and resources authorized by the instructor. If you have any question 
about whether an act constitutes academic misconduct, it is your obligation to clarify the question with the instructor 
before committing or attempting to commit the act. Additional information about a common form of academic 
misconduct, plagiarism, is available at http://researchguides.uoregon.edu/citing-plagiarism/plagiarism 
We want you to learn and to do well in the course, but we will not tolerate academic dishonesty. Sanctions for 
academic dishonesty will be a lowering of the final grade or failure. If you find yourself in trouble, or if you are aware 
of academic dishonesty occurring, please talk to one of the instructors.  

Personal crises do happen. If you are having difficulties that are interfering with your ability to do well in the class, 
please tell an instructor as soon as possible. We may be able to refer you to someone for help or to make special 
arrangements if the need is real and if you have done your best to deal with the situation in a timely manner. Don’t 
hesitate to call the campus crisis center (541 346-3227) if you or a friend need assistance. Finally, we promise to 
respect you as students and as individuals, and ask that you return that respect to us and to your fellow 
classmates.   

We support Title IX and have a duty to report relevant information. The UO is committed to providing an 
environment free of all forms of prohibited discrimination and sexual harassment, including sexual assault, 
domestic and dating violence and gender-based stalking. Any UO employee who becomes aware that such 
behavior is occurring has a duty to report that information to their supervisor or the Office of Affirmative Action and 
Equal Opportunity. The University Health Center and University Counseling and Testing Center can provide 
assistance and have a greater ability to work confidentially with students. 

Course Materials 
Textbook  The text, Biological Science by S. Freeman, 5th or 6th edition, will be used as a general reference 
throughout the first three quarters of General Biology.  Readings include background material useful to prepare you 
for lecture and to study for exams. We don't expect you to memorize all details in this material. A good strategy is to 
skim over the entire chapter first, concentrating on the major concepts, then to read more carefully the assigned 
pages, focusing on the ideas discussed in lecture and lab. Copies of both editions of the textbook are on reserve in 
the Science Library. 
Course Packet  This packet contains the lab handouts you will need during the quarter. Available at the Duck 
Store.   

iClickers  Each student will need to purchase a clicker (available at the Duck Store). You must register your clicker 
(see link available on Canvas for clicker registration).   

Index cards  Each student will need to purchase a package of index cards (size 3”x5”).  Your cards can be any 
color and lined or unlined. Bring at least one index card with you each day and expect to turn it in during class.    



Lecture and Lab Schedule 
Note that every lecture session will have some points associated with it (iClicker or exam) and every week 
has graded material to be turned in (lab activities and pre/post-lecture quizzes). It is important to not let 
yourself get behind; make-up points and extra credit do not exist (please don’t ask).  

* Schedule subject to change with the discretion of the instructors.  
L = pre/post-lecture only (single-quiz) due dates 
LL = pre/post-lecture + pre-lab (double-quiz) due dates 
All quizzes are posted by the afternoon after previous lecture and due by 8:30 a.m.  
Exams & quizzes are in bold 

Week Date Quiz Lecture Topic Laboratory Topic

1
9/24 
9/26 
9/28

LL 
L

L1: Macromolecules: carbohydrates 
L2: Macromolecules: lipids & proteins 
L3: Macromolecules: proteins & nucleic acids

Lab 1 
Discovering Molecules

2

10/1 
10/3 
10/5

L 
LL 
L

L4: Cell Structure & Function I 
L5: Cell Structure & Function II 
L6: Quiz 1 (lectures 1-5) 
      Energy & ATP

Lab 2 
Discovering Cells 

3
10/8 
10/10 
10/12

L 
LL 
L

L7: Harvesting Chemical Energy I 
L8: Harvesting Chemical Energy II 
L9: Harvesting Chemical Energy III

Lab 3 
Modeling Cellular Respiration

4
10/15 
10/17 
10/19

L 
LL 

L10: Photosynthesis I 
L11: Photosynthesis II 
Exam 1 (lectures 1-11)

Lab 4 
Modeling Photosynthesis

5

10/22 
10/24 
10/26

L 
LL 
L

L12: Cell cycle: Intro, DNA structure & replication 
L13: Cell cycle: mitosis 
L14: Cell cycle:  

Lab 5 
Cell Cycle

6

10/29 
10/31 
11/2

L 
LL 
L

L15: Protein synthesis: intro & transcription 
L16: Protein synthesis: transcription, RNA processing 
L17: Quiz 2 (lectures 12-16) 
         Protein synthesis: translation 

Lab 6 
Introduction to  

Drosophila Genetics & TBD

7
11/5 
11/7 
11/9

L 
LL 
L

L18: Protein synthesis: mutation 
L19: Meiosis I 
L20: Meiosis II: errors in Meiosis  

Lab 7 
Protein Synthesis: Analyzing the human 

beta-globin gene sequence 

8

11/12 
11/14 
11/16

L 
LL 

L21: Genetics: Mendel’s 1st Law 
L22: Genetics: Mendel’s 2nd Law  
Exam 2 (cumulative with major emphasis on 
lectures 12-22) 

Lab 8 
Drosophila Genetics, modeling meiosis 

9
11/19 
11/21 
11/23 

L 
L 

L23: Genetics: Recombination and Gene Mapping 
L24: Genetics: Recombination continued. . .   
No class; Happy Thanksgiving!  

No labs this week

10
11/26 
11/28 
11/30

L 
LL 
L

L25: Sex-linked Traits and Pedigrees  
L26: Codominance & Multiple Alleles 
L27: Wrap-up

Lab 9 
Modeling Genetic Traits  
(Virtual Genetics Lab) 

Final 12/3 Final Exam on Monday (cumulative; combined for both sections); 5-7 p.m. in Columbia 150



Lectures Readings (Freeman 5th edition) 

1 & 2

• Ch 1: read quickly to get an overview of the book and the overall structure of the field of biology. Pay 
particular attention to the sections on cells (p. 2-4), classification (p. 6-9), and science as a process (p. 9 
-14).  It is highly recommended that you review basic chemistry principles in Ch 2.   

• Ch 5: read the entire chapter on carbohydrates 
• Ch 6:  focus on pgs. 84-90 (types, structure of lipids); skim pgs. 91-93 to review diffusion and osmosis

2 & 3 • Ch 3:  read the entire chapter on protein structure and function 
• Ch 4:  read pgs. 57-64 for an introduction to nucleic acid structure and function

4 & 5

• Ch 29-33: skim over the chapters to answer questions about domains and Lab #1 
• Ch 7: read the entire chapter on cells; focus on characteristics of prokaryote and eukaryote cells (p. 

107-110) and organelles (p. 110-127); skim the remainder of the chapter to gain a deeper understanding 
of cell dynamics  

• Ch 6:  read about cell membranes on pgs. 88-90

6 • Ch 8:  read pgs. 137-144 to focus on chemical reactions and energy; for a basic understanding of ATP 
and redox reactions; read pgs. 144-150 to focus on enzymes, effects of temperature and pH on enzymes

7, 8 & 9

• Most students will have to carefully read Ch 9 on cellular respiration several times. Read the entire 
chapter fairly quickly the first time to get the general ideas and vocabulary. Then read again more 
carefully the specific pages that are listed. You must gain a basic understanding of the following material 
but don’t need to memorize all of the chemicals. Pgs. 155-158 provide a nice overview of cellular 
respiration, pgs. 158-172 provide more detail of the processes of cellular respiration, and pgs. 172-173 
discuss fermentation. 

10 & 11

• Most students will have to carefully read Ch10 on photosynthesis several times.  Read the entire chapter 
fairly quickly the first time to get the general ideas and vocabulary.  Then read again more carefully the 
specific pages that are listed.  Pgs. 176-184 provide a nice overview of photosynthesis, pgs. 184-190 
(light reactions) and pgs. 190-192 (Calvin Cycle) cover the details of photosynthesis. 

• The Big Picture:  pgs. 198-199 provides a nice overview of energy concepts  

12 • Ch 4:  read pgs. 58-65 on DNA structure and function

13, 14  
& 15

• Ch 12:  read pgs. 219-223 for an introduction to the cell cycle; pgs.  223-228 for details of mitosis; pgs 
229-232 for control of the cell cycle; pgs. 232-234 for cancer and the cell cycle 

• Ch 15:  read pgs. 284-301; focus on pgs. 289-295 (DNA synthesis) 

16, 17  
& 18

• Ch 16:  read pgs. 304-312 for an introduction to genes, the central dogma, and the genetic code; pgs. 
313-315 discuss mutations 

• Ch 17:  read the entire chapter for the details of protein synthesis 
• Ch 4:  read pgs. 65-68 for RNA structure and function

19 & 20 • Ch 13:  read pgs. 237-246 for details of meiosis; pgs. 249-251 discuss mistakes in meiosis

21 & 22 • Ch 14:  read pgs. 256-267; pgs. 261-263 discuss Mendel’s 1st Law; pgs. 263-266 discuss Mendel’s 2nd 
Law; B8 discusses some simple rules of probability that are useful for understanding Mendelian genetics

23 & 24 • Ch 14:  read pgs. 269-271; read Quantitative Methods 14.1 on pg. 274 for creating genetic maps

25 • Ch 14:  read pgs. 267-269 to focus on sex chromosomes and sex-linked inheritance; pgs. 277-279 
discuss pedigrees

26 & 27 • Ch 14:  read pgs. 271-272 to focus on incomplete dominance, codominance and multiple alleles



Lectures Readings (Freeman 6th edition)

1 & 2

• Ch 1: read quickly to get an overview of the book and the overall structure of the field of biology. Pay 
particular attention to the sections on cells (p. 2-4), classification (p. 6-9), and science as a process (p. 9 
-13).  It is highly recommended that you review basic chemistry principles in Ch 2.   

• Ch 5: read the entire chapter on carbohydrates 
• Ch 6:  focus on pgs. 119-123 (types, structure of lipids); skim pgs. 127-128 to review diffusion and osmosis

2 & 3 • Ch 3:  read the entire chapter on protein structure and function 
• Ch 4:  read pgs. 93-100 for an introduction to nucleic acid structure and function

4 & 5

• Ch 26-30: skim over the chapters to answer questions about domains and Lab #1 
• Ch 7: read the entire chapter on cells; focus on characteristics of prokaryote and eukaryote cells (p. 

143-146) and organelles (p. 146-162); skim the remainder of the chapter to gain a deeper understanding 
of cell dynamics  

• Ch 6:  read about cell membranes on pgs. 123-125

6 • Ch 8:  read pgs. 171-178 to focus on chemical reactions and energy; for a basic understanding of ATP and 
redox reactions; read pgs. 179-184 to focus on enzymes, effects of temperature and pH on enzymes

7, 8 & 9

• Most students will have to carefully read Ch 9 on cellular respiration several times. Read the entire chapter 
fairly quickly the first time to get the general ideas and vocabulary. Then read again more carefully the 
specific pages that are listed. You must gain a basic understanding of the following material but don’t need 
to memorize all of the chemicals. Pgs. 190-193 provide a nice overview of cellular respiration, pgs. 
193-206 provide more detail of the processes of cellular respiration, and pgs. 206-207 discuss 
fermentation. 

10 & 11

• Most students will have to carefully read Ch10 on photosynthesis several times.  Read the entire chapter 
fairly quickly the first time to get the general ideas and vocabulary.  Then read again more carefully the 
specific pages that are listed.  Pgs. 211-218 provide a nice overview of photosynthesis, pgs. 218-223 (light 
reactions) and pgs. 223-226 (Calvin Cycle) cover the details of photosynthesis. 

• The Big Picture:  pgs. 232-233 provides a nice overview of energy concepts  

12 • Ch 4:  read pgs. 94-101 on DNA structure and function

13, 14  
& 15

• Ch 12:  read pgs. 253-257 for an introduction to the cell cycle; pgs.  257-262 for details of mitosis; pgs 
263-266 for control of the cell cycle; pgs. 266-268 for cancer and the cell cycle 

• Ch 15:  read pgs. 316-332; focus on pgs. 320-326 (DNA synthesis) 

16, 17  
& 18

• Ch 16:  read pgs. 335-343 for an introduction to genes, the central dogma, and the genetic code; pgs. 
343-345 discuss mutations 

• Ch 17:  read the entire chapter for the details of protein synthesis 
• Ch 4:  read pgs. 101-103 for RNA structure and function

19 & 20 • Ch 13:  read pgs. 271-280 for details of meiosis; pgs. 283-284 discuss mistakes in meiosis

21 & 22
• Ch 14:  read pgs. 289-299; pgs. 292-296 discuss Mendel’s 1st Law; pgs. 296-299 discuss Mendel’s 2nd 

Law; Bioskill 4 discusses some simple rules of probability that are useful for understanding Mendelian 
genetics; pgs. 26-27

23 & 24 • Ch 14:  read pgs. 302-305; read Quantitative Methods 14.1 on pg. 305 for creating genetic maps

25 • Ch 14:  read pgs. 300-302 to focus on sex chromosomes and sex-linked inheritance; pgs. 310-312 discuss 
pedigrees

26 & 27 • Ch 14:  read pgs. 306-307 to focus on incomplete dominance, codominance and multiple alleles


