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CHEM 806 / BIOL 806 

Exploratory Data Science for Scientists (EDSS) 

 

You belong in this course and in the field of data science! We are excited to learn with each                   

and every one of you. We are here to support your success. We have no doubt that you will do                    

great things with the data science skills you learn in this course because of who you are as a                   

person and the values you bring with you from your culture, family, and life experiences. We                

want to invite you to bring your whole self into our data science learning community. Each of                 

you brings cultural assets and personal perspectives that will allow you to make unique              

contributions in science and make the world a better place. We encourage you to bring your                

personal perspectives and values to all you do in this course! 

We refer to all the students and instructors in our course as Team EDSS because we are                 

committed to all of us supporting one another and succeeding together. Please be confident              

that you can come to any of us with your questions, concerns, challenges, confusions, victories,               

and requests for help. We are here to support you and your success! ¡Sí, se puede! 

 

Course Description 

This course is a part of the Graduate Opportunities to Learn Data Science (GOLD) series               

intended for SFSU Masters students specializing in Biology and Biochemistry & Chemistry.            

Course teaching strategies will engage us as a community of data scientists in the classroom.               

We will emphasize data science concepts, investigative skills, collaboration skills, and coding            

skills integral to data science. An overarching goal of the course is for us to gain insight into the                   

nature of scientific inquiry, the process by which data science knowledge is created, and of the                

strengths and limitations of the process and the evidence obtained using data science             

techniques. To this end, we will consider experiments and data stemming from research in              

biology and biochemistry. From ocean acidification to telomere length, and from cancer            

biomarkers to frog embryos, we'll be covering a range of biological and biochemical topics              

using data science! 

We will gain skills in working with peers as we learn to identify our confusions, ask questions,                 

and think critically and skeptically about data science. We will also have the opportunity to               

improve our communication skills through numerous writing assignments and in-class activities. 

Course content is designed to deepen our understanding of what data science is, how it is used                 

in natural science research, and the types of people that do data science. Further, we will                

explore the philosophy of data science that informs ethical, reproducible, and collaborative            

practices. In addition, readings and discussions about current research in data science will             

provide opportunities for students to explore the applications of data science and its influence              

on society. This course aspires to support each and every one of us in developing the interests,                 

basic content knowledge, and skills necessary to evaluate and make new discoveries in data              

science. Through this course, we will engage with data science as it is relevant to the life                 
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sciences. With the tools we learn, we will continue to deepen our knowledge of data science                

throughout our lives, whether it's using data science in our theses or in our future careers and                 

advocacy. 

 

Prerequisites 

CSC 306 Introduction to Programming, or equivalent 

 

Course Objectives 

At the completion of this course, students will be able to understand the working principles and 

apply good practices for: 

● Coding for data science in R and python: using Rstudio, Jupyter hub, Google Colab, 

getting help for coding issues, dealing with frustration when you are stuck (which 

happens to all of us!).  

● Managing data science projects: Map out and reflectively work within the data science 

cycle (preparation, analysis, reporting), organizing the elements of a data analysis 

project from the file-structure perspective, and documentation of the contents in the 

project. 

● Data Visualization: Principles of data visualization, and how to display data graphically: 

create plots and design graphs to communicate information simply, clearly, and 

accurately, through publication-quality plots. 

● Data Exploration and Modeling: Statistical methods to explore, describe, and 

summarize data including statistical tests, visualizations of data and results, simulations, 

principal components analysis, and machine learning.  

● Learning about and connecting with (data) scientists at SFSU and beyond. Learning 

about the wide variety of the people who use data science and their backgrounds and 

how you can use data science for your research and for questions that are important to 

you.  

 

Student Learning Outcomes 
Note that “Learning Outcomes” means that you will learn these things in the class. If you are 
currently not sure what some of this means, that’s normal.  
 

1) We will create, manipulate, and use key computational data structures including arrays, 
data frames, and tibbles. 

○ This is essential for managing data so that we can do analyses. 
2) We will be able to map out and reflectively work within the data science cycle, 

identifying steps in the processes of data preparation, data analysis, and data reporting.  
○ This is key for performing a reproducible, reportable data science project. 

3) We will learn robust habits/practices for organizing the elements of a data analysis 
project from the file-structure perspective.  
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○ This is important so collaborators can work together on a project and for the 
reproducibility of our work. 

4) We will be able to prepare data sets, including acquiring data across computational 
systems and converting between data formats, for different types of data including 
tabular data, text-based data, and image data.  

○ This is useful so that we can work with the data that we’re interested in, 
regardless of the format it comes in. 

5) We will be able to collaboratively perform computational data analyses including 
statistical tests, visualizations of data and results, simulations, principal components 
analysis, and machine learning.  

○ This is the center of how we gain knowledge and perspective by analyzing data.  
6) We will be able to collaboratively report on data analyses, including accurate 

descriptions of data sets and analyses, publication-quality plots, and interactive data 
analysis visualizers. 

○ This compelling science communication is what makes our data science 
impactful. 

 

Course culture 

This course aims to offer a joyful, meaningful, and empowering experience to every participant; 

we will build that rich experience together by devoting our strongest available effort to the 

class. You will be challenged and supported. Please be prepared to take an active, critical, 

patient, and generous role in your own learning and that of your classmates.  

● Formulating ideas or questions and sharing them in class is highly encouraged as part of 

a respectful dialogue. 

● Students who find it difficult to speak up in class will challenge themselves to move up, 

while students who find it easy to speak up in class will challenge themselves to move 

back (move-up, move-back). 

● Students are encouraged to interrupt class with questions, especially clarifying 

questions. 

● To cultivate a classroom active learning environment, we will all keep our attention 

focused on the material. So you can complete work and learn as much as possible 

during class time, “multi-tasking” is discouraged. 

● We have structured that class so that a lot of work will be done during class and lab 

times, by the whole group, small teams, or each individually. Our goal is for you to have 

very little work outside of class (except the “asynchronous Friday assignments”).  

● Students are encouraged to seek out additional information through resources like 

Stack Overflow, Wikipedia, YouTube, etc.  

● Zoom culture (how we use chat, video, etc) will be discussed collectively and iteratively              

throughout the semester.  
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Accessibility 

Students with disabilities who need reasonable accommodations are encouraged to contact the 

instructor. The Disability Programs and Resource Center (DPRC) is available to facilitate the 

reasonable accommodations process. The DPRC is located in the Student Service Building and 

can be reached by telephone (voice/TTY 415-338-2472) or by email (dprc@sfsu.edu).  
 

If your learning experience can be improved by an accommodation, please talk to us so your 

needs can be met. 

 

Getting help 

Everybody needs help and can get frustrated, no matter how experienced we are. We are really                

excited to help you learn about data science! Please don't hesitate to visit office hours to work                 

through challenging concepts or bounce ideas.  

It may be good to think about different strategies you can use for when you are stuck,                 

including: using Google, asking a colleague in the class, taking a break, making tea for yourself.  

 

Online resources and Data Science Communities: 

Google in general 

StackExchange (found using Google) 

YouTube (found using Google) 

Blogs about R (found using Google) 

 

You yourselves are an excellent resource. We strongly encourage you to exchange contact 

information with each other and set up regular study group meetings. 

 

Course Rhythms 

Semester rhythm 

EDSS will be split into four modules.  In each module we will learn data science philosophy and 

skills needed to perform an applied data science project motivated by research in an SFSU lab. 

● Module 1 [25 Jan - 19 Feb]: Climate change and ocean acidification 

● Module 2 [22 Feb - 19 Mar]: Racism and telomere length erosion 

● Module 3 [29 Mar - 23 Apr]: Breast cancer progression and gene expression 

● Module 4 [26 Apr - 14 May]: Identifying mutant embryos with machine learning 

 

Lead instructor rhythm 

The EDSS curriculum has been developed by a very collaborative team including Dax Ovid,              

Gaston Sanchez, Pleuni Pennings, Nicole Adelstein, and Rori Rohlfs. We’re bringing the theme             

of collaboration to instruction too; our instructors will be Dax Ovid, Nicole Adelstein, and Rori               

Rohlfs.  Each module will be led by 1 or 2 instructors.  

mailto:dprc@sfsu.edu
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Weekly rhythm 

While the content and specifics of activities and assignments will vary from week to week, we’ll 

have a regular weekly rhythm of synchronous classes, synchronous lab sections, asynchronous 

postings, assignment due dates, and asynchronous activity due dates.  In response to students 

who wanted to co-enroll in BIOL 860, as well as students with Spring field work, our Friday 

classes will be asynchronous.  

 

 

Assignments 

You will apply your data science skills to four applied data science projects in biology and                

chemistry. These projects will be broken into pieces included in weekly assignments.            

Assignments will also include other components like reflective writing and problem-solving. The            

assignments will mostly be work that you will carry out with your team during the lab section.                 

There will be 14 required assignments and one optional assignment. The lowest two grades will               

be dropped.  

 

Asynchronous activities 

We will have asynchronous class on Fridays. During that class, you will do activities (reading, 

writing, watching videos) on your own and submit responses each week on Monday. Grading 

will be based on word-count, not accuracy. Two lowest grades will be dropped.  

 

Participation 

We hope that everyone can make every class and every lab section, but we also understand 

that life happens, especially during a pandemic. If you miss a class, we ask that you watch the 

video and write down 5 things you learned from the class (200 words) – this counts the same as 

 Mon Tues Wed Thur
s 

Fri 

1pm ● Class together 
● Asynchronous 

activity due 
● Assignment 

posted 

 ● Class together  ● Asynchronous 
class plan posted 

2pm ● Lab section 1 ● Lab section 2 ● Lab section 3   

3pm      

4pm     ● Assignment due 
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coming to class. There are 29 classes in the semester. You can miss 4 and still get 100% for 

participation.  

 

Grading Structure 

 

Final grades are computed as a letter grade, plus or minus where appropriate: A (93.00-100%), 

A- (90.00-92.99%), B+ (87.00-89.99%), B (83.00-86.99%), B- (80.00-82.99%), C+ (77.00-79.99%), 

C (73.00-76.99%), C- (70.00-72.99%), D+ (67.00-69.99%), D (63.00-66.99%), D- (60.00-62.99%) 

and F (59.99% or below).  

 

Late and makeup policies 

Assignments are due at 4pm on Fridays, and asynchronous activities are due at 1pm on 

Mondays. Late assignments are strictly not accepted.  

 

Answer keys will be posted for all graded assignments. Upon comparing your graded 

assignment to the answer key, if you have concerns about the grading, turn in your assignment 

with an attached page explaining specifically where and how you may have been misgraded. 

Your assignments with the regrade sheet are due one week after you receive them. 

 

Accommodating religious holidays 

The faculty of San Francisco State University shall make reasonable accommodations for 

students to observe religious holidays when such observances require students to be absent 

from class activities. 

It is the responsibility of the student to inform the instructors, in writing, about such holidays 

during the first two weeks of the class each semester. If such holidays occur during the first two 

weeks of the semester, the student must notify the instructor, in writing, at least three days 

before the date that he/she will be absent. It is the responsibility of the instructor to make 

every reasonable effort to honor the student request without penalty, and of the student to 

make up the work missed. 

(SFSU Policy F00-212) 

  

Student disclosures of sexual violence 

Assignments 70% 

Asynchronous 
activities 

15% 

Participation 15% 



7 

SF State fosters a campus free of sexual violence including sexual harassment, domestic 

violence, dating violence, stalking, and/or any form of sex or gender discrimination.  If you 

disclose a personal experience as an SF State student, the course instructor is required to notify 

the Title IX Coordinator by completing the report form available at http://titleix.sfsu.edu, 
emailing vpsaem@sfsu.edu or calling 338-2032. 

To disclose any such violence confidentially, contact: 

· The SAFE Place - (415) 338-2208; http://www.sfsu.edu/~safe_plc/ 

·         Counseling and Psychological Services Center - (415) 338-2208; 

http://psyservs.sfsu.edu/ 

· For more information on your rights and available resources: 

http://titleix.sfsu.edu 

  

 

Departmental and University Deadlines and Procedures 

12 February – Last day to drop classes. During the first two weeks of instruction, dropping                

a course(s) is permitted without academic penalty. No symbol is recorded on the student's              

permanent record. 

  

19 April – Withdrawal from a class. After the first two weeks of instruction, withdrawal from a                 

course is not permitted except for serious and compelling reasons. The "W" grade carries no               

connotation of quality of student performance and is not used as units attempted in calculating               

grade point average or progress points. The expectation of being dropped for nonattendance is              

not a sufficient reason for withdrawal. If the withdrawal is approved, the student will receive a                

“W” grade. Requests for withdrawal are reviewed by the Instructor and Department Chair.             

Students must submit their unofficial transcripts along with their petitions. 

  

14 May – Withdrawals are normally not permitted during this period except in cases of verified                

accident or serious illness where the cause of withdrawal is due to circumstances clearly              

beyond the student's control and where the assignment of an incomplete is not practical.              

Ordinarily, withdrawals in this category involve a total withdrawal from the University. All             

requests during this period must be reviewed by the Instructor, Department Chair, and             

Associate Dean. Students must submit their unofficial transcripts and appropriate          

documentation with their petitions. 

  

Note: The University withdrawal policy is: A student may withdraw from an individual course              

only 2 times no matter what their circumstances are. The third time that the student enrolls in                 

the same course (if the course repeat policy has been waived), they CANNOT withdraw for any                

reason 

http://titleix.sfsu.edu/
http://www.sfsu.edu/~safe_plc/
http://psyservs.sfsu.edu/
http://titleix.sfsu.edu/

