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ISB 204, Applications of Biomedical Sciences 
Fall 2017, 3 credits 
Tuesday and Thursday 10:20am-11:40am 
103 Erickson Hall 
 

Teaching Team Email Office Hours Location 

Instructor    

Dr. Andrea Bierema 
CISGS, Integrative Biology 
Website: 
https://bierema.wordpress.com 

abierema@msu.edu  Tuesday 
 1:00pm-2:00pm,  
Wednesday 
 2:00pm-3:00pm,  
or by appointment 

112 North 
Kedzie 

Learning Assistants (LAs)    

Shais Raza Razasye2@msu.edu Tuesday 
 11:45am-12:45pm 

Erickson 
Sparty’s 

Katie O’Donnell odonn162@msu.edu Thursday 
 12:00pm-1:00pm 

Erickson 
Sparty’s 

 

Course Materials 
 Coursepack: The coursepack is available from Dollar Bill Copying (they are not 

available from the on-campus bookstore). To order, visit www.dollarbillcopying.com. 
Then either click on “Buy a Coursepack” and follow the links to ISB 204 or type "ISB 
204" into the Product Search field. You can also browse by course number, instructor, or 
course title. Make sure to add the coursepack to the cart. Proceed with your order by 
completing the shipping and billing fields. If you have any trouble, the coursepack can 
also be ordered by the phone at 877-738-9200. Make sure to bring the coursepack to 
class daily. 

 Textbook: Avissar, Y., Choi, J., DeSaix, J., Jurukovski, V., Wise, R., & Rye, C. (2012). 
Biology. OpenStax. ISBN 1938168097. www.openstax.org/details/biology  
Good news: your textbook for this class is available for free online 
(www.openstax.org/details/biology)! Additional readings and videos are provided on 
D2L.  

 Please bring colored pencils or pens to class each day. 

 There are a few homework activities that will require scissors. They will not have to be 
brought to class but make sure to have access to a pair of scissors. 

 We will be doing some online activities in class. Please bring a charged laptop or tablet 
to class every day. These are team activities, so if someone in your team does not have 
one, please share your screen. 

 

Course Description 
In this course, we will begin with an overview on what is science and scientific inquiry. We will 
apply these concepts to biological phenomena throughout the rest of the course. The broad 
topic of this course is CRISPR, which is a newly emerging gene editing technique. We will learn 
about gene modifying and editing as well as other biomedical applications, and then focus on 
various genetic topics. At the end of the class, we will apply these concepts to determine which 
ways CRISPR should be used. 

 
 

mailto:abierema@msu.edu
http://www.openstax.org/details/biology
http://www.openstax.org/details/biology
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Catalog Description 
Historical and recent development of knowledge about cellular developmental or genetic 

processes. Critical evaluation of the use and misuse of scientific discoveries in these areas. 

MSU Undergraduate Learning Goals 
A Spartan education: It is the goal of the faculty and staff of Michigan State University that 
MSU graduates will be outstanding leaders and life-long learners. MSU has outlined five 
undergraduate institutional learning goals intended to provide a framework for students’ active 
engagement in learning both in and out of the classroom. Students who complete an 
undergraduate degree program at Michigan State University will demonstrate the knowledge, 
attitudes, and skills associated with these goals. In this class, we will focus on four of the five 
MSU undergraduate learning goals: 

1. Analytical thinking: The MSU graduate uses ways of knowing from mathematics, 
natural sciences, social sciences, humanities, and arts to access information and 
critically analyze complex material in order to evaluate evidence, construct reasoned 
arguments, and communicate inferences and conclusions. 

2. Effective citizenship: The MSU graduate participates as a member of local, national, 
and global communities and has the capacity to lead in an increasingly interdependent 
world. 

3. Effective communication: The MSU graduate uses a variety of media to communicate 
effectively with diverse audiences. 

4. Integrated reasoning: The MSU graduate integrates discipline-based knowledge to 
make informed decisions that reflect humane social, ethical, and aesthetic values. 

 

CISGS (Center for Integrative Studies in General Science) Goals 
CISGS hosts the ISB courses, and they have four main learning goals. This course has been 
designed to meet these goals. 

1. Scientific Knowledge: Students will be able to describe some of the major concepts in 
science and be able to use them to explain important natural phenomena. 

2. Scientific Development: Students will be able to explain the contexts in which these 
concepts and results were developed and be aware of where these concepts may lead 
us in the future. 

3. Scientific Practice: Students will be able to discriminate between ideas that do and do 
not constitute proper subjects for science, give examples of how scientific understanding 
itself constantly evolves, and be able to use scientific approaches to solving problems in 
the natural world. 

4. Scientific Appreciation: Students will learn to value the efforts of physical and 
biological scientists as they continue to address practical needs and continue research 
into matters of fundamental and lasting importance. 

 

Course Objectives 
Each unit of this course is developed based on a set of objectives that are more specific and 
measurable compared to the course goals. These objectives are listed in the coursepack under 
each exam day. Students will practice these course objectives during in-class activities and will 
be assessed on them via exams, a final model and a semester-long course project. 
 

Instructional Methods 
This course has a different format than what many students have come to expect from previous 
experiences that identify teaching with lecturing and learning with memorization. Instead of 
having the instructor learn the material for the students and students being evaluated by how 
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well they recall what the instructor tells them, students will be expected to take responsibility for 
their own independent learning.  
 
The class features some mini lectures, many class discussions and multiple opportunities to 
work in teams that invite students to figure out how to solve problems on their own with 
assistance from the instructor. Most assignments will likewise require students to learn material. 
Demonstrating mastery of both the course material and ability to become an independent 
learner will include exams, a final model, and a semester-long course project. 
 

Grading 
Graded assessments will include online modules, exams, a final model, evidence of 
participation, and a semester-long course project.  
 

Online Modules 
To prepare for in-class activities, students will complete online modules on D2L. Most online 
modules will include an introductory video (a few minutes long), a set of reading and viewing 
tasks, and a graded activity, such as a multiple-choice quiz, written reflection, or worksheet. In 
the event that the graded activity is a multiple-choice quiz, quiz answers will be released at the 
time that the quiz is due. Occasionally, the module will include prepping materials for an in-class 
assignment. In these cases, students will upload a picture of the prepped materials to D2L.  
 
Online modules are completed on D2L and are due at 3:00pm on the day before the respective 
class period (see schedule on last page of syllabus). Online modules will be available by the 
end of the previous week. Although online modules for both days of the week will be available at 
one time, it is recommended to wait to do the second online module until after the first class 
period of the week. However, because of potential scheduling conflicts, both are made available 
in case a student does not have time during the week to complete the second module. 
 

Online Module late policy. Each module ends with a graded activity that is due by 3:00pm 
on the day before the respective class period. Late activities will not be accepted. The reason 
that they are not accepted late is that their purpose is 1) to prepare students for the day’s class 
activities and 2) for the instructor to go through and identify any topics to go over in lecture. For 
each student, the two lowest scored online modules (including zeros) will be dropped. There are 
22 total online modules and students will receive credit for up to 20. 
 

Exams 
There will be a total of four exams. Exams will follow a similar format as the in-class case 
studies. Unlike the class activities, exams are done individually.  
 

Exam late policy. Exams cannot be made up unless plans are made with the instructor prior 
to the exam time. If an emergency prevents you from making it to class on exam day, please 
contact the instructor as soon as possible. Your grade will not suffer at all for talking with the 
instructor about why an exam was missed. 
 

Questions about exam and online modules answers. If you believe an alternative 
answer to an exam or online module question is a better choice than the answer that the 
instructor has indicated is correct or if the wording of a question is confusing, please type a 
summary of your reasoning and email that to your instructor within the first week after an exam 
or activity is graded. The instructor will review the task and credit points as appropriate.   
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Final Model 
Once we reach the biology units, most in-class activities will consist of modeling the molecular 
mechanisms of various case studies. The final model of the course will be a model explaining 
the mechanism of CRISPR. Unlike the other models for this course, this model will be graded 
for correctness. Grading is similar to an exam but it will be a team and open notes task.  
 

Participation  
Participation during 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 participation is necessary for your success in this class. Participation 
means not only coming to class, but also contributing to discussions, completing coursepack 
worksheets, and uploading images to Google Drive (described in more detail later). If you come 
to class but have a poor attitude, do not participate in small or large group discussions, do not 
complete coursepack worksheets, choose to talk off topic rather than to stay focused on 
activities, or break classroom rules you can lose participation points.  
 
The following are potential types of evidence used to evaluate student participation: 

 Coursepack checks (Did the student complete the coursepack worksheets?) 

 Google Drive checks (Was the team activity uploaded to the team’s Google Drive folder 
and is the student’s name on the activity?) 

 Observations (Was the student in class during the entire class period? Did the student 
work with his or her team during class?) 

 
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.  
 

Summary of Graded Tasks 
Assignment Type Quantity Points per Item Total Points 

Online Modules Homework 20 5 100 (15%) 

Participation In class 20 5 100 (15%) 

Exams In class 4 50 200 (31%) 

Final Model In class 1 50   50 (8%) 

Course Project:    200 (31%) 

Reflection  Homework 1 30  

CRISPR Application Homework 1 40  

Peer Review  In class 1 40  

Final Project Homework 1 60  

Debate  In class 1 30  

 Total 650 points 

 

 
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 
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Final Average (%) Grade 

>90 4.0 
85-90 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 1) 
completing online modules, 2) finding course materials, 3) submitting assignments, and 4) 
checking earned grades.  
 

Google Drive 
Once teams are formed, each team will have a Google drive folder. The folder will be shared 
only with the members of the team and the teaching team. Students will upload in-class 
activities (often images of completed worksheets). Please see the coursepack for details on how 
to upload images to Google Drive. 
 

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 as scientists, our arguments are based on evidence. As 
with all of your courses, please do not disrupt the class: silence your cell phones before entering 
the classroom, use your computers for course-related tasks only, treat your neighbors with 
respect, and avoid engaging in distracting activities. 
 

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 or www.allmsu.com web site, falsifying data, and providing online module 
answers to others. If you are not sure what sort of activities constitute cheating, please ask.   
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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 
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. 
 

Turnitin in D2L 
Consistent with MSU's efforts to enhance student learning, foster honesty, and maintain 
integrity in our academic processes, the instructor has chosen to use a tool called Turnitin to 
compare student papers with multiple sources. The tool will compare each paper you submit to 
an extensive database of prior publications and papers, providing links to possible matches and 
a 'similarity score.' The tool does not determine whether plagiarism has occurred or not. Instead, 
the instructor will make a complete assessment and judge the originality of a student’s work. All 
submissions to this course may be checked using this tool.  
 
You should submit papers to Turnitin Dropboxes without identifying information included in 
the paper (e.g., name or student number), the D2L system will automatically show this 
information to me when I view the submission, but the information will not be retained by 
Turnitin. If you forget and submit your paper with your identifying information on it, it will be 
retained in the Turnitin repository. 
 

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 (whether 
online or in class) 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 lectures and use recordings only for their 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 any students whose voice or image is included in the recordings. 

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

Student Feedback 
Students will have an opportunity to provide anonymous feedback about the course, instructor, 
and learning assistants. 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 
 

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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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. 
 

Honors Option 
If you are a member of the Honors College, you can earn Honors credit in this course. To 
receive honors credit, you must receive a 3.0 (Honors College rule) and complete one of the 
projects described below. The quality of the Honors Option project does not affect the grade 
assigned for a course. Please meet with the instructor prior to beginning your project to discuss 
your ideas and establish the details of your project. 
 

1. Create or Enhance a Wikipedia article. Wikipedia is continually working to improve 
their articles. Select a topic from the course and search for it on Wikipedia. If a page for 
the topic does not exist or if it is quite limited (only about one paragraph long), then 
develop a much more extensive page with several cited references. Please see 
https://en.wikipedia.org/wiki/Wikipedia:Education program for more information on how 
students can create and/or edit Wikipedia pages. Tim Kiser, one of MSU’s librarians, has 
been a Wikipedia editor for many years and would be more than happy to help you 
develop your page. Email him at tkiser@msu.edu.  
 

2. Attend and Reflect on Science Seminars. Every semester, there are hundreds of 
seminars across the MSU campus. For this honors option, you have two options: 

a. Attend 10 science seminars and reflect upon them in a written format. 
b. Attend 8 science seminars and provide a brief (3-5 minute) presentation to the 

class on what you learned from attending the seminar. 
A list of seminars is provided on D2L. 
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Tentative Course Schedule 
 
Day Date Topics Assignments (due 3:00pm) 

Unit 1: Nature of Science and Scientific Inquiry 

1 Thur 8/31 Course Introduction 8/30  

2 Tues 9/05 Nature of Science (NOS) 9/04* Day 02 Online Module 

3 Thur 9/07 NOS Modeling 9/06 Day 03 Online Module 

4 Tues 9/12 NOS Experiments 9/11 Day 04 Online Module 

5 Thur 9/14 Scientific Controversies 9/13 Day 05 Online Module 

6 Tues 9/19 Exam 1 9/18  

Unit 2: Preparation for Course Project 

7 Thur 9/21 Stem Cell Therapy Case Study 9/20 Day 07 Online Module 

8 Tues 9/26 Gene Therapy Case Study 9/25 Day 08 Online Module 

9 Thur 9/28 Course Project Introduction 9/27 Day 09 Online Module 

10 Tues 10/03 Article Evaluation 10/02 Day 10 Online Module 

11 Thur 10/05 Library Workshop 10/04 Day 11 Online Module 
Reflection Assignment 

12 Tues 10/10 Exam 2 10/09  

Unit 3: DNA and Cell Division 

13 Thur 10/12 DNA Structure 10/11 Day 13 Online Module 

14 Tues 10/17 DNA Replication 10/16 Day 14 Online Module 

15 Thur 10/19 Mutations 10/18 Day 15 Online Module 

16 Tues 10/24 Cell Division 10/23 Day 16 Online Module 

17 Thur 10/26 Cloning 10/25 Day 17 Online Module 

18 Tues 10/31 Exam 3 10/30  

Unit 4: Proteins and Gene Expression 

19 Thur 11/02 Protein Structure & Function 11/01 Day 19 Online Module 

20 Tues 11/07 Protein Synthesis, Part 1 11/06 Day 20 Online Module 
CRISPR Application 

Assignment 

21 Thur 11/09 Protein Synthesis, Part 2 11/08 Day 21 Online Module 

22 Tues 11/14 Gene Expression & Mutation 11/13 Day 22 Online Module 

23 Thur 11/17 Gene Expression Regulation 11/16 Day 23 Online Module 

24 Tues 11/21 Exam 4 11/20  

 Thur 11/23 Thanksgiving   

Unit 5: Genetic Applications 

25 Tues 11/28 Genetically Modified 
Organisms 

11/27 Day 25 Online Module 

26 Thur 11/30 Gene Therapy 11/29 Day 26 Online Module 

27 Tues 12/05 CRISPR 12/04 Day 27 Online Module 

28 Thur 12/07 Peer Review  
Bring 2 copies of final project 
for peer review assignment 

12/06 Day 28 Online Module 

F Thur 12/14 Final Exam: 10:20am-11:40am Mon, 
12/11 

Final Project 

*9/04 falls on a holiday. If you are unable to work on the assignment on this day, then please 
complete it beforehand. 
Note that non-online module assignments are in italics. 


