Bio 231: Data Analysis and Biostatistics for MCB majors
Spring 2020 Course Syllabus
Class period: Fridays 12-1:50 in TH 171
Professors: Dr. Andreas Madlung (amdlung@pugetsound.edu; TH223F)
Office hours: Tue and Thu 11-12:30, or by appointment
Dr. Stacey Weiss (sweiss@pugetsound.edu; TH223H)
Office hours: Mon 11-12, Thu 3-4, Fri 2-3, or by appointment
Course Instructional Assistant: TBD
COURSE DESCRIPTION:
This course introduces MCB majors who did not take Bio211 to important statistical concepts,
experimental design, and data analysis tools. Topics of study include: Introduction to the software R and
RStudio, introduction to basic statistical tests, and data analysis and graphing using R. This course counts
as 0.25 units for tuition purposes but 0.5 units for academic credit purposes. It is not open to students
who have taken Bio211.
This course teaches statistics from a biological perspective. The mathematical underpinnings of statistics
are not emphasized and thus Bio231 does not replace a course like Math260. We will use data sets
relevant to Biology and Molecular Biology to get students comfortable with using R for statistical
analyses including t-test, chi-squared, ANOVA, ANCOVA, correlation, and regression. We will also use R
to check sampling variability assumptions of these tests and to graph data.
COURSE GOALS AND EXPECTED LEARNING OUTCOMES:
By the conclusion of this course, students should be able to:
• Use statistical tests to analyze statistical significance of differences in data sets
• Demonstrate understanding of fundamental statistical concepts and their application to the
study of Biology
• Be comfortable using R and RStudio for statistics
• Be able to graph data in R using R’s base package and ggplot
• Be comfortable using the command line and Unix to operate on the computer
REQUIRED RESOURCES:
• Textbook: none
• Laptop: Please bring with you to class each week. If you do not have one available, please let us
know and we can arrange for a semester-long loaner for your use.
• Software: R and RStudio (both freely available for download) are required. Word and Excel are
preferred but alternatives may be acceptable; please discuss with us.
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OTHER RESOURCES:
• Course Canvas site: https://canvas.pugetsound.edu
• Biology Stats Guide: http://edblogs.pugetsound.edu/ecology-statsguide/
• Main Biology Department Office: TH223A. You can find our department mailboxes there, as
well as our wonderful department administrator, Laura Strong. Laura’s hours are 8:00-4:30.
• Your Biology Liaison Librarian: Eli Gandour-Rood (egandourrood@pugetsound.edu)
• CWLT Biology Peer Tutors: Matthew Imanaka and Erin Stewart. Find their hours at:
https://www.pugetsound.edu/academics/academic-resources/cwlt/schedules/tutor-schedule/
• CWLT Writing Advisors: There are many great writing advisors at the CWLT. Find their hours at:
http://www.pugetsound.edu/academics/academic-resources/cwlt/writing-advisor-schedule/
• Phi Sigma Tutor Hours: Tuesdays and Thursdays 7-8pm in TH274
GRADING:
Point Distribution: (minor changes in point distributions may be made)
8 in-class worksheets
200 points
7 homework assignments
70 points
3 application days
60 points
2 midterm exams
150 points
Attendance and Participation
70 points
Total
550 points
Most weeks, class time will include hands-on work using RStudio that will culminate in the completion of
graded worksheets. In addition, we will provide homework assignments that will be due at the start of
the following class period. On “Application Days” (see course schedule), you will apply your knowledge
to real datasets without the structure of the worksheet; we welcome students to bring in their own data
to share with the class for analyses. Thus, for each analysis covered in the class, you will have guided
introductions followed by opportunities for independent work (homework) and real world application.
We will have two exams throughout the semester. These assessments will cover material from all
aspects of the course. Questions will be designed to assess students’ understanding of statistical tests,
data organization, and graphing.
Attendance and Participation: You will earn 5 points for each non-exam class period that you attend in
full. You will earn 10 points for being a positive influence on the classroom dynamic throughout the
semester. i.e., You are expected to contribute to a respectful, supportive, collaborative, and productive
learning environment where everyone can feel comfortable learning.
Letter Grade Assignments: Generally, the following table applies to assign a letter grade at Puget Sound:
Percentage of all possible points
Letter Grade
91-100
A
81-90
B
71-80
C
60-70
D
below 60
F
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It may be necessary to adjust the above table slightly to account for unforeseen events (eg. if an exam
was harder than we thought, etc.). In that case, a curve is applied. This should help you get a better
grade.
CLASS POLICIES:
Attendance is mandatory and part of your course grade. Class time will be a vital time for you to work
on course material and missed exams cannot be made up. That said, we understand that there might be
a time when you are unable to come to class. Check the course schedule. If you anticipate a problem
with a given class period or if you have a sudden circumstance beyond your control (sickness, family
emergencies, etc.) that prevents you from coming to class, please discuss it with us as soon as possible.
We may take this into consideration when assigning final grades, if you provide appropriate
documentation. You are responsible for obtaining information on class materials, worksheets,
homework assignments, and announcements (including unlikely but possible schedule changes) that you
miss during an absence from class.
Late assignments: Worksheets and homework assignments that are turned in late will be assessed a
10% penalty per 24 hour period that the assignment is late, up to a 50% maximum penalty. This penalty
will be subtracted from the points earned. For example, if you submit a 15 point assignment 2 days late,
you will receive a 20% penalty and so will have 3 points (20% of 15) subtracted from your original score
(i.e., if you scored 12 points, 9 points would be recorded in our gradebook). Late assignments should
only be handed directly to Andreas or Stacey in person, or should be placed in one of our departmental
mailboxes after obtaining an official time stamp from the department secretary or another faculty
member. If you leave assignments in our mailboxes, please send a follow-up email so we can check that
we received your work. Do not slip papers under our office doors. No assignments are accepted after
the last day of class, and again, no make-up exams are possible.
Academic Honesty is a crucial tenet of higher education, and helps ensure a respectful learning
environment. Similarly, scientific integrity is crucial to the development of scientific knowledge, and
helps ensure the validity of scientific research. You are expected to be honest and respectful in all
aspects of this course.
We assume that you have committed to the University’s Student Integrity Code
(https://www.pugetsound.edu/files/resources/studentintegritycode082219.pdf) and that you
understand the University’s policies regarding academic integrity
(https://www.pugetsound.edu/files/resources/sicprocedures082119.pdf). You may also want to review
this learning guide about the topic (https://research.pugetsound.edu/academicintegrity). Please talk to
us if you have any questions about this information.
Students often are confused about plagiarism, which is an intellectual property violation. It
occurs when one person misrepresents someone else’s work/words/data/figures/etc. as their own,
whether or not this misrepresentation is intentional. Avoiding plagiarism requires an active approach,
as even poor note-taking can result in unintentional plagiarism! Please review Chapter 3 in Knisely’s A
Student Handbook for Writing in Biology (2013) and Chapter 8 in the Sound Writing Guide for more
information and helpful hints for avoiding this form of academic dishonesty. And if you have a question
about it, please ask!
An act of academic dishonesty (such as cheating of any kind; alteration, fabrication, or other
misuse of scientific data; unauthorized removal of or damage to library materials; or plagiarism) will
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result in a zero for the assignment linked to the offense, assuming it is your first offense. If it is your
second offense, you will receive an F for the course. Additional penalties may apply as the University
requires that all acts of academic dishonesty are reported to the Dean of Students, who may opt to
impose further sanctions.
Electronics in the Classroom: You will be using computers in class. We ask that you to refrain from
engaging with email, instant messaging, social media, videos, and other non-course-specific content
while in class. These expectations are to benefit not only your learning, but also the learning of your
peers around you. Really! Scientific study shows that multitasking in class reduces the learning of not
only the multitasker, but also those students who sit around the multitasker, even if they self-report no
apparent distraction. See these interesting articles:
• http://www.colorado.edu/physics/EducationIssues/papers/Wilcox/Duncan_2012_AER.pdf
• http://www.theglobeandmail.com/life/parenting/back-to-school/laptops-in-class-lowersstudents-grades-canadian-study/article13759430/
• http://www.psychologicalscience.org/index.php/news/releases/take-notes-by-hand-for-betterlong-term-comprehension.html
• https://medium.com/scientific-american/students-are-better-off-without-a-laptop-in-theclassroom-3de1a5432b67?fbclid=IwAR2gljm2gcQgGalTPHlLaIwdGeHyVvSqLMd0WypMAeloCLLrBM4D_WtsUU
So, when in class, be prepared to focus solely on class and the day’s activities. These days, with so many
distractions at our fingertips, this takes intentional practice. But it is important.
Please note: If you have a personal situation that requires your attention to phone/email/IM during
class, please let us know beforehand, have the device set to vibrate, and step outside the classroom to
respond to any message.
If you do not have a personal laptop to use, please let us know immediately so we can acquire an
alternative for you.
OTHER IMPORTANT ISSUES:
Getting help: Taken from Smith College’s “Failing Well” campaign: Know that you can struggle in your
academic and personal life, and “still be a totally worthy, utterly excellent human.” If you find yourself
struggling this semester, please get help (even if you think of yourself as someone who shouldn’t need
help). If your struggle is course-related, please come to us with your questions and concerns. If your
struggle is outside of this course, we can help direct you to appropriate resources.
Student Accessibility and Accommodation: If you have a physical, psychological, medical or learning
disability that may impact your course work, should please contact Peggy Perno, Director of the Office of
Accessibility and Accommodations, 105 Howarth, 253-879-3395. She will determine with you what
accommodations are necessary and appropriate. All information and documentation is confidential;
professors are informed of the accommodation but not the underlying diagnosis. If you are unable to
get formal accommodation (for example, due to financial circumstances), I am happy to chat with you
about possible ways to improve the learning environment for you.
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Diversity Statement: We as a community of scholars at Puget Sound welcome and respect diversity in
this and all classes on campus. Lack of respect for diversity will not be tolerated. Diversity encompasses
age, life experiences, profession, race, religion, gender, lifestyle, social class, learning style, ethnicity,
philosophy of life, sexual orientation, personality, mental and physical challenges, customs, and values,
among others.
If you feel like your performance in class is being impacted by the classroom climate, please
don’t hesitate to come and talk with us, or submit anonymous feedback. Students that fail to follow
classroom expectations described throughout this syllabus may be asked to leave the classroom, may
lose all participation points, and/or may be withdrawn from the class.
Religious Holidays Accommodations: The university provides reasonable religious accommodations for
academic courses and programs, and the university policy is found at
https://www.pugetsound.edu/about/offices-services/human- resources/policies/campuspolicies/student-religious-accommodations-in- academic-courses-or-programs/. If you need a
reasonable accommodation due to a religious holiday or organized religious activity, you must give me
written notice within the first two weeks of class so that we can coordinate the accommodation. If you
have questions about the policy, you may contact the University Chaplain. If you have a grievance about
the application of the policy or the handling of your request for an accommodation, you may contact the
Dean of the Faculty.”
Student Bereavement Policy: Upon approval from the Dean of Students’ Office, students who
experience a death in the family, including parent, grandparent, sibling, or persons living in the same
household, are allowed three consecutive weekdays of excused absences, as negotiated with the Dean
of Students. For more information, please see the Academic Handbook.
Copyright and Fair Use: Course materials are subject to the copyright law of the United States (Title 17
U.S. Code). They are for educational purposes only and limited to students enrolled in the course.
Further reproduction or distribution is prohibited. Classroom sessions cannot be recorded without prior
consent.
Emergency Response: Please review university emergency preparedness and response procedures
posted at www.pugetsound.edu/emergency/ http://www.pugetsound.edu/emergency/. There is a link
on the university home page. Familiarize yourself with hall exit doors and the designated gathering area
for your class and laboratory buildings.
If building evacuation becomes necessary (e.g. earthquake), meet your instructor at the
designated gathering area so she/he can account for your presence. Then wait for further
instructions. Do not return to the building or classroom until advised by a university emergency
response representative.
If confronted by an act of violence, be prepared to make quick decisions to protect your
safety. Flee the area by running away from the source of danger if you can safely do so. If this is not
possible, shelter in place by securing classroom or lab doors and windows, closing blinds, and turning off
room lights. Stay low, away from doors and windows, and as close to the interior hallway walls as
possible. Wait for further instructions.
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COURSE SCHEDULE (subject to change, except exam dates)
Week
Topic
Assignments
1
Why do statistics? Introduction to R and
Worksheet (10 pts)
RStudio and descriptive stats
2
T-test
Worksheet (20 pts)
Homework due next week (10 pts)
3
Paired t-test and chi-square
Worksheet (30 pts)
Homework due next week (10 pts)
4
Application Day
Complete 2 analyses (20 pts)
5
Correlation and regression
Worksheet (40 pts)
Homework due next week (10 pts)
6
1-way ANOVA
Worksheet (40 pts)
Homework due next week (10 pts)
7
Application Day
Complete 2 analyses (20 pts)
8
EXAM 1
9
SPRING BREAK
10
2-factor tests (lecture)
11
2-way ANOVA
Worksheet (20 pts)
Homework due next week (10 pts)
12
ANCOVA
Worksheet (20 pts)
Homework due next week (10 pts)
13
Application Day
Complete 2 analyses (20 pts)
14
TBD
Worksheet (20 pts)
Homework due next week (10 pts)
15
Exam 2

