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BS 162, Organismal Biology (Lecture)  
Summer I 2018, 3 credits, Section 431 
22 May – 21 June 2018 (5 weeks) 
Tuesday and Thursday 8:30am-4:30pm 
Lecture Room: 139 Stack Building, Kellogg Biological Station 
Lab Room: 141 (May 22 to June 8) and 138 (June 12 to June 22) 
 

Teaching Team 
Instructor 

 Dr. Andrea Bierema, CISGS and Integrative Biology, https://bierema.wordpress.com 
o Email: abierema@msu.edu 
o Office hours are by appointment. I am typically in my office (144 Stack) about 30 

minutes before class begins. 
Teaching Assistant 

 Klara Scharnagl, Plant Biology 
o Email: scharnag@msu.edu 

 

Course Materials 
 Textbook: Clark, M. A. Choi, J., & Douglas, M. (2018). Biology, 2 ed. OpenStax. 1-

947172-52-2 Good news! Your textbook for this class is available for free online 
(https://openstax.org/details/books/biology-2e)! You can either download a PDF version 
of the textbook or view it online. Web view is recommended- the responsive design 
works seamlessly on any device.  

 Website Readings: We will use Berkeley’s Understanding Evolution 101 
(http://evolution.berkeley.edu/evolibrary/article/evo_01) for the a few days of the course. 
Please see the schedule for which sections to read on which days. It can be confusing 
on the website to determine when one section ends and another begins because there is 
a “next” button on each page. Follow the navigation window on the left side of the screen 
to determine which section you are in after hitting the next button. The other main 
website is Learn.Genetics from the Genetic Science Learning Center of University of 
Utah. Website addresses are provided in the schedule. Additional readings and videos 
are provided in the syllabus schedule.  

 We use many worksheets in this course. Calculator, lined paper and folders/binder 
are recommended. 

 We will be doing some activities on the computers. We have computer lab available 
(Stack 237), but you are welcome to bring your laptop if you prefer.  

 

Catalog Description 
Biological diversity and organismal biology. Principles of evolution, transmission genetics, 
population biology, community structure, ecology. 
 

Course Big Ideas 
 Evolution 

o Variation, caused by random mutation and passed on by reproduction, provides 
the raw material for evolution. 

o Evolution is the change in allelic and/or genotypic frequencies in a population 

and is manifested in the changes in inherited characteristics over generations. 

o Evolution can be tested using the Hardy-Weinberg Equilibrium equations. 
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o Evolution affects the genetic make-up of populations over time and may lead to 
adaptation, speciation, or extinction. 

o The diversity of life on Earth is the result of 3.5 billion years of evolution and 
evidence for evolution comes from a variety of scientific fields. 

 Population Genetics 

o Meiosis produces gametes for sexual reproduction. 

o Fundamental principles derived from Mendel’s observations can help explain 
additional patterns of inheritance.  

o Mendelian genetics predict patterns of inheritance. 
o Mendel’s principles are insufficient to explain many patterns of inheritance. 

 Ecology 

o Organisms interact with their abiotic and biotic environments at multiple scales 
(molecules to ecosystems) for the purpose of obtaining resources. These 
interactions mediate movements of matter, energy, and information in ecological 
systems and are subject to physical and chemical laws. 

o These interactions mediate movements of matter, energy, and information in 
ecological systems and are subject to physical and chemical laws. 

o Humans impact ecosystem structure, function, and dynamics by acting on other 
ecological big ideas. 

o The distribution and abundance of organisms - as well as the direction, 
magnitude, and frequencies of their interactions - can change in space and time 
and are linked to availabilities of matter, energy, and other resources. 

 

Course Objectives 
Course objectives are concepts and practices that students should be able to know and do by 
the end of the course. The instructor has a detailed list of objectives available on D2L. Students 
will be assessed based on the course objectives through the course project and daily quizzes 
(see Grading section below for more information).  
 

Instructional Methods 
This course has a different format than what many of you may have come to expect from 
previous experiences that identify teaching with lecturing and learning with memorization. 
Instead of having your instructor learn the material for you and being evaluated by how well you 
recall what your instructor tells you, you will be expected to take responsibility for your own 
independent learning.  
 
The class features some lecture, many class discussions and multiple opportunities to work in 
teams that invite you to figure out how to solve problems on your own with assistance from your 
instructor. Many of the activities will occur outside. Most assignments will likewise require you to 
learn material on your own or in teams. Demonstrating your mastery of both the course material 
and your ability to become an independent learner will include a course project and daily 
quizzes. 
 

Grading 
Graded assessments will include reading tasks, quizzes and a session-long course project. 
Daily participation will also be graded. 
 
Reading Tasks 
Readings (and sometimes videos) are assigned daily. The purpose of these readings are to 
prepare students for the in-class activities. In order to have students reflect on the reading and 
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to provide the instructor some insight into which topics were of most interest and most 
challenging to students, students will individually complete a short assignment following each 
reading. “Each reading” refers to all reading/viewing tasks for one class period. Days 2-9 have 
required readings. Hand-write a two-paragraph summary that answers the following two 
questions in regard to the reading: 

1. What was the most interesting concept in the reading/videos? 
2. What was the most challenging concept in the reading/videos? 

Note that although readings are listed for Day 1 there is no associated reading assignment due. 
 
Quizzes  
Each class period (except for the first day) will begin with a quiz, unless otherwise noted. These 
quizzes will cover and apply concepts from the previous day- they will not cover the reading that 
was due on that day. If there are concepts covered in the reading that was not addressed during 
class, then those concepts will also not be on the quiz. Students are provided on D2L a list of 
objectives for each day to use as a guide for preparing for the quizzes. Quizzes will be 
completed independently without notes. They will contain short-answer questions and focus on 
one or two new case studies. 
 
Questions about quiz answers. If you believe an alternative answer to a quiz question is a 
better choice than the answer that I have indicated as correct, please write a summary of your 
reasoning and email it to your instructor within the first week after a quiz is returned. The 
question and your summary will be reviewed and points will be credited as appropriate.   
 
Course Project 
For the course project, students will examine the influence of fish stocking in the Great Lakes. 
There are several fish hatcheries around the Michigan, and Wolf Lake Fish Hatchery is located 
about 45 minutes away from Kellogg Biological Station. Many ecological factors and different 
stakeholders are involved in fish stocking. For the course project, we will hear from different 
perspectives and spend the final day at Wolf Lake Fish Hatchery. Students will work in teams 
and develop a presentation about their species and their species’ candidacy for fish stocking. 
Details regarding the course project are on D2L.  
 
Attendance and Participation  
Attendance and participation in class activities is required of all students. The discussions and 
team activities scheduled for class time are an essential part of your professional preparation. I 
cannot stress enough that attendance and participation are necessary for your success in this 
class. Participation means not only coming to class, but also contributing to discussions, being 
helpful in the field and in class, and not complaining. If you come to class but have a poor 
attitude, do not participate in small or large group discussions, choose to talk off topic rather 
than to stay focused on given assignments, or break classroom rules you can lose participation 
points. Many of the activities in class will include worksheets to be completed. The completion of 
the worksheets will also count toward participation unless otherwise noted. Students keep these 
worksheets for studying for quizzes. 
 
If you know in advance of a schedule conflict with a class session, you should inform the 
instructor in advance. If you miss a class session due to illness or unforeseen 
circumstances, it is your responsibility to contact the instructor before the next 
scheduled class period. Under the instructor’s discretion, alternative assignments may be 
possible. This course proceeds at more than twice the normal speed and thus missing classes 
will quickly put you behind. 
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Summary of Graded Tasks 

Type Points  In Class or 
HW? 

Team or 
Individual 

Reading Tasks 5 *8 tasks = 40  Homework Individual 

Participation 10 *10 days = 100 In class Individual 

Quizzes 20 *9 quizzes = 180 In class Individual 

Course Project:    

 Lecture Preps 10*4 preps = 30 Homework Individual 

 Lecture Journals 10*3 journals = 40 In class Individual 

 Species Overview 
Presentation 

50 points 
Homework Team 

 Species Stocking 
Evaluation Presentation 60 points 

Homework 
& Finish in 
class 

Team 

    

Total 500  

 
 
Extra Credit 
Extra credit is extremely rare in this class, so please do not ask. If provided, an announcement 
will be made in class. 
 
Grading Scale 

Final Average (%) Grade 

>92 4.0 
85-92 3.5 
80-84 3.0 
75-79 2.5 
70-74 2.0 
65-69 1.5 
60-64 1.0 
<60 0.0 

 

D2L 
D2L is Michigan State’s online learning platform. The class will primarily use D2L for posting 
course objectives, course project assignment directions, additional materials, and grades. D2L 
will not be used for submitting assignments, unless otherwise noted. 
 

Cell Phone Policy 
Cell phones are permitted during class as long as they are not a distraction. It will sometimes be 
helpful while working on cases to look up information. However, the question becomes if cell 
phones are permitted for other uses. Because there are sometimes special circumstances in 
which a student needs to be available (e.g. child in daycare or family member in the hospital) 
students are allowed to have their phones out. The occasional text is fine; however, if it 
becomes distracting this policy may be changed. “Distracting” means that students are busy 
texting while they should be working with their team or during class discussions and lectures. 
“Participation” is not the same as attendance; being physically in class but distracted with non-
class related items will not earn a student a participation grade.  
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Inclusivity Statement 
Each student in this course is a valued member of our educational community and deserves 
respect. Our goal is to maintain a classroom environment in which all students feel welcome 
and included. We may discuss some “hot-button” issues in class about which you may have 
strong opinions. That is great. We look forward to hearing from all of you. Please present your 
views thoughtfully and with respect for the opinions and humanity of your colleagues, who may 
disagree with you. Also remember that in science, our arguments are based on evidence and 
should not be emotionally driven.  
 
Please keep the above ideas in mind during both team and class discussions. While working in 
your team, make sure to include everyone. If possible, move desks or chairs around or move 
yourself physically so that every team member is part of the team and everyone can hear each 
other. Most of every class period is team work and we need to make sure that we respect 
everyone. Respect includes giving everyone time to communicate ideas and avoiding digital 
distractions during team work.  
 
Why do we care about creating an inclusive environment? Sometimes it may feel like we 
can get the most done by working alone. However, people have different ideas and approaches 
to solving problems. By working in a team, more ways of doing or thinking about something can 
be brought to light and considered. Many of the case studies that we will discuss in this class 
have more than one possible conclusion. By having an inclusive team environment, students 
can evaluate the different ideas to develop a conclusion with the strongest supporting evidence. 
 

Academic Integrity and Honesty 
The Spartan Code of Honor academic pledge focuses on valuing academic integrity and honest 
work ethics at Michigan State University. The pledge reads as follows: 
“As a Spartan, I will strive to uphold values of the highest ethical standard. I will practice 
honesty in my work, foster honesty in my peers, and take pride in knowing that honor is 
worth more than grades. I will carry these values beyond my time as a student at 
Michigan State University, continuing the endeavor to build personal integrity in all that I 
do.” 
 
The excellence of science depends upon the honesty and integrity of its practitioners. As 
scientists, we are committed to upholding the highest standards in the pursuit of truth. This is 
our job and our calling. We expect a similar commitment from you. Thus, cheating in this class 
is a particularly poor idea. Students who cheat or plagiarize will fail the assignment, may 
fail the course (depending on the severity of the infraction), and may face additional 
university sanctions. Cheating includes attempting to pass off someone else’s work as your 
own, using crib sheets, using www.allmsu.com web site, falsifying data, and providing quiz 
answers to others. If you are not sure what sort of activities constitute cheating, please ask us.   
 
Article 2.III.B.2 of the SRR states: “The student shares with the faculty the responsibility for 
maintaining the integrity of scholarship, grades, and professional standards.” In addition, this 
course adheres to the policies on academic honesty specified in General Student Regulation 
1.0, Protection of Scholarship and Grades; the all-University Policy on Integrity of Scholarship 
and Grades; and Ordinance 17.00, Examinations. These can be found at 
splife.studentlife.msu.edu 
 
Faculty are required to report all instances in which a penalty grade is given for academic 
dishonesty. Students reported for academic dishonesty are required to take an online course 

http://splife.studentlife.msu.edu/academic-freedom-for-students-at-michigan-state-university/article-2-academic-rights-and-responsibilities
http://splife.studentlife.msu.edu/regulations/general-student-regulations
http://www.reg.msu.edu/AcademicPrograms/Print.asp?Section=534
http://www.reg.msu.edu/AcademicPrograms/Print.asp?Section=534
http://splife.studentlife.msu.edu/regulations/student-group-regulations-administrative-rulings-all-university-policies-and-selected-ordinances/examinations-ordinance-17-00
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about the integrity of scholarship and grades. A hold will be placed on the student's account 
until such time as the student completes the course. This course is overseen by the Associate 
Provost for Undergraduate Education. 
 

Use of Media Derived from Class 
As members of a learning community, students are expected to respect the intellectual property 
of course instructors and other students. All course materials presented to students are the 
copyrighted property of the course instructor unless otherwise noted and are subject to the 
following conditions of use: 

1. Students may audio record classroom activities and use the recordings only for their own 
study. 

2. Students may not share the recordings with other students enrolled in the class. 
3. Students may not post the recordings or other course materials online or distribute them 

to anyone not enrolled in the class without the advance written permission of the course 
instructor and, if applicable, any students whose voice or image is included in the 
recordings. 

4. Any student violating the conditions described above may face academic disciplinary 
sanctions. 

 

Laboratory Course 
BS 172, Organismal Biology Laboratory is a related but separate course. Please refer to your 
instructor in that course for information about laboratory assignments and grading. 
 

Student Feedback 
Students will have an opportunity to provide anonymous feedback about the course, instructor, 
and teaching assistant. Feedback will be provided through the Student Instruction Rating 
System (SIRS Online) toward the end of the course. The instructor will not receive the feedback 
until after grades are submitted. If you have anything that you would like to discuss with the 
instructor directly, please feel free to do so. 
 

Things to Contact the Instructor About at the Beginning of the Term 
 Accommodations for Disabilities: Michigan State University is committed to providing 

equal opportunity for participation in all programs, services and activities. Requests for 
accommodations by persons with disabilities may be made by contacting the Resource 
Center for Persons with Disabilities at 517-884-RCPD or on the web at rcpd.msu.edu. 
Once your eligibility for an accommodation has been determined, you will be issued a 
verified individual services accommodation (“VISA”) form. Please present this form to me 
at the start of the term and/or two weeks prior to the accommodation date (test, project, 
etc.). Requests received after this date will be honored whenever possible. 

 Religious Holidays: If you will be absent from class to observe a religious holiday, 
please let the instructor know immediately, so we can make arrangements with you. 

 Missing class because of conflicts with other university activities: If you need to be 
excused from class to participate in a one-time required activity for another course or 
university-sanctioned event, please talk with the instructor right away and bring written 
authorization from the faculty member of the other course or from a university 
administrator. We will do our best to accommodate you, within the constraints of this 
course. You can expect to be assigned make-up activities. 
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Tentative Course Schedule 
 

Day Date Topics  Readings & Videos 
(completed before class) 

Homework Due  
(start of class) 

In-class 
Assessment 

1 Tues 05/22 Evolution 
 

Optional: Evolution 101 Website (sections: “An 
Introduction to Evolution,” “Mechanisms”, 
“Microevolution”, “Speciation” and “Macroevolution”) 
https://evolution.berkeley.edu/evolibrary/article/evo_0
1 

  

2 Thur 05/24 Life Cycles Reading: Learn.Genetics- “Mitosis, Meiosis, and 
Fertilization” 
http://learn.genetics.utah.edu/content/basics/diagnos
e/ 

Reading: Learn.Genetics- “Sexual vs. Asexual 
Reproduction” 
http://learn.genetics.utah.edu/content/basics/reprodu
ction/ 

Video (text version available on website): Virtual Cell 
Animation Collection- “Mitosis” 
http://vcell.ndsu.nodak.edu/animations/mitosis/movie
-flash.htm 

Video (and text version on website): Virtual Cell 
Animation Collection- “Meiosis” 
http://vcell.ndsu.nodak.edu/animations/meiosis/movie
-flash.htm 

Optional: OpenStax Chapters 10 and 11 

Reflection 
Essay 

Quiz 1  
 

 

3 Tues 05/29 Punnett 
Squares 

Reading: Learn.Genetics- “What are Dominant and 
Recessive” 
http://learn.genetics.utah.edu/content/basics/pattern
s/ 

Learn.Genetics- “Inheritance Patterns for Single Gene 
Disorders” 
http://learn.genetics.utah.edu/content/disorders/inhe
ritance/ 

12.1: Mendel’s Experiments and the Laws of Probability 
12.2: Characteristics and Traits 

Annotated 
Bibliography  

Study Species 
Presentation 

Quiz 2 
 
 Bring lunch for 

field trip 
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12.3: Laws of Inheritance 

4 Thur 05/31 Hardy-
Weinberg 

Khan Academy “Mechanisms of Evolution” 
https://www.khanacademy.org/science/biology/her/he
redity-and-genetics/a/hardy-weinberg-mechanisms-
of-evolution 

Optional: 19.1 Population Evolution 

 Quiz 3 

5 Tues 06/05 Population 
Ecology 

45.1: Population Demography 
45.2: Life Histories and Natural Selection 
45.3: Environmental Limits to Population Growth 
45.4: Population Dynamics and Regulation 

Candidate 
Species 
Assignment 

Quiz 4 

6 Thur 06/07 Genetic 
Linkage & 
Antibiotic 
Resistance 

Learn.Genetics- “Genetic Linkage” 
http://learn.genetics.utah.edu/content/pigeons/geneti
clinkage/ 

Learn.Genetics- “Antibiotic Resistance” 
http://learn.genetics.utah.edu/content/microbiome/res
istance/ 

 Quiz 5 

7 Tues 06/12 Diversity & 
Species 
Interactions 

Learning.Genetics- “Geologic Time” 
http://learn.genetics.utah.edu/content/selection/time/ 

Learn.Genetics- “All Living Things are Related” 
http://learn.genetics.utah.edu/content/selection/relate
d/ 

45.6 Community Ecology 

 Quiz 6 

8 Thur 06/14 Phylogeny Evolution 101- “Patterns” 
https://evolution.berkeley.edu/evolibrary/article/evo_
03 

Final Paper for 
Review 

Quiz 7 
Peer Review 

9 Tues 06/19 Ecosystems 46.1: Ecology of Ecosystems 
46.2: Energy Flow through Ecosystems 
46.3: Biogeochemical Cycles 

 Quiz 8 

 

10 Thur 
 

06/21 Conservation 
 

No readings for this day Final Paper Quiz 9 
De-extinction 

Debate Bring lunch for 
field trip 

 


