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Dear Scholars and Educators, 
 
Thank you for rising to the exceptional challenge of educating and/or continuing your education              
during the COVID-19 pandemic.  
 
In recognition of your service, and consistent with our mission to promote data science education               
and professional development, we have published this catalog of free online data science courses              
offered by Ivy League institutions and the Massachusetts Institute of Technology.  
  
Each course listed can be audited free of charge; with full access to all of the course materials. If                   
you enroll in the course and pay a fee, however, you will receive an official certification and                 
academic credit. Courses you audit can be pursued at your own pace, but we have listed a                 
suggested time commitment for each course below. 
 
Each institution has partnered with a third-party website (usually edx or Coursera) to administer              
its online coursework, and we’ve included sign-up instructions specific to each institution listed.  
 
One of the big lessons of this novel coronavirus is that our ability to prevent a similar event will                   
be predicated on the availability of good data, and well-trained data scientists. It is our hope that                 
this catalog will be a tool to help address that need.  
 
May you and your family remain in good health! 
  
 

Sincerely, 
 

 
 

Robert C. Clayton 
CEO and Founder 
The Sports Analytics Club Program,  Inc. 
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University of Pennsylvania  

 
Steps to Join Course on Coursera: 

1) Click “Enroll Now” on Penn page 
2) Click “Enroll for Free” 
3) Sign Up and enter name, email, and password and your account is all set 
4) If no screen prompts you, click “Enroll for Free” again 
5) When the screen pops up with the title “7-day Free Trial” look at the bottom of that screen 

where it says “Audit this course” and click there 
6) Fill in questionnaire prompted by Coursera 
7) Click “Start” under Week 1 and you’re all set! 

 
Steps to Join Course on edx: 

1) Click “Enroll Now” on Penn page 
2) Click “Enroll” on edx page 
3) Sign Up and enter email, full name, username, password, country and create account 
4) Scroll to bottom of page, and click “Audit This Course” 
5) Scroll down to the material and you are all set. 

 
Course: Programming for the Web with Javascript  
 

Synopsis: This course, part of the CS Essentials for Software Development Professional 
Certificate program, provides an introduction to modern web development using JavaScript. 
In addition to exploring the basics of web page creation using HTML and CSS, you will learn 
advanced web page layout and responsive design tools such as Bootstrap. You will also learn 
how browsers represent a web page data using the Document Object Model (DOM) and how 
to develop dynamic, interactive web pages using JavaScript in the browser. Beyond 
fundamental JavaScript syntax and advanced language features such as callbacks, events, and 
asynchronous programming, you will work with jQuery, which provides functionality for 
simplified DOM manipulation and event handling. 
 
Website: edx 
Length of Course: 4 weeks 
Hours per Week: 6-8 Hours 
Start Date: Archived 
DISCLAIMER: Auditing the course does take away some of the course material 
Professor: Chris Murphy, Swapneel Sheth 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmNk5UAF 
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Course: Introduction to Spreadsheets and Models 
 

Synopsis: The simple spreadsheet is one of the most powerful data analysis tools that exists, 
and it’s available to almost anyone. Major corporations and small businesses alike use 
spreadsheet models to determine where key measures of their success are now, and where 
they are likely to be in the future. But in order to get the most out of a spreadsheet, you have 
the know-how to use it. This course is designed to give you an introduction to basic 
spreadsheet tools and formulas so that you can begin to harness the power of spreadsheets to 
map the data you have now and to predict the data you may have in the future. 
 
Website: Coursera 
Length of Course: 4 Weeks 
Hours per Week: 1-3 Hours 
Start Date: Archived 
Professor: Don Huesman 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMMdUAN 

 
Course: Customer Analytics 
 

Synopsis: Data about our browsing and buying patterns are everywhere. From credit card 
transactions and online shopping carts, to customer loyalty programs and user-generated 
ratings/reviews, there is a staggering amount of data that can be used to describe our past 
buying behaviors, predict future ones, and prescribe new ways to influence future purchasing 
decisions.  
 
In this course, four of Wharton’s top marketing professors will provide an overview of key 
areas of customer analytics: descriptive analytics, predictive analytics, prescriptive analytics, 
and their application to real-world business practices including Amazon, Google, and 
Starbucks to name a few. This course provides an overview of the field of analytics so that 
you can make informed business decisions. It is an introduction to the theory of customer 
analytics, and is not intended to prepare learners to perform customer analytics. 
 
Website: Coursera 
Length of Course: 5 weeks 
Hours per Week: 5-6 Hours 
Start Date: Archived 
Professor: Ron Berman, Eric Bradlow, Peter Fader, Raghu Iyengar 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMMEUA3 
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Course: People Analytics 
 

Synopsis: People analytics is a data-driven approach to managing people at work. For the 
first time in history, business leaders can make decisions about their people based on deep 
analysis of data rather than the traditional methods of personal relationships, decision making 
based on experience, and risk avoidance.  
 
In this brand new course, three of Wharton’s top professors, all pioneers in the field of people 
analytics, will explore the state-of-the-art techniques used to recruit and retain great people, 
and demonstrate how these techniques are used at cutting-edge companies. They’ll explain 
how data and sophisticated analysis is brought to bear on people-related issues, such as 
recruiting, performance evaluation, leadership, hiring and promotion, job design, 
compensation, and collaboration. This course is an introduction to the theory of people 
analytics, and is not intended to prepare learners to perform complex talent management data 
analysis. 
 
Website: Coursera 
Length of Course: 4 weeks 
Hours per Week: 1-2 Hours 
Start Date: Archived 
Professor: Matthew Bidwell, Cade Massey, Martine Haas 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMMOUA3 

 
Course: Accounting Analytics 
 

Synopsis: Accounting Analytics explores how financial statement data and non-financial 
metrics can be linked to financial performance. In this course, taught by Wharton’s acclaimed 
accounting professors, you’ll learn how data is used to assess what drives financial 
performance and to forecast future financial scenarios. While many accounting and financial 
organizations deliver data, accounting analytics deploys that data to deliver insight, and this 
course will explore the many areas in which accounting data provides insight into other 
business areas including consumer behavior predictions, corporate strategy, risk 
management, optimization, and more. 
 
Website: Coursera 
Length of Course: 4 Weeks 
Hours per Week: 3-5 Hours 
Start Date: Archived 
Professor: Christopher Ittner, Brian Bushee 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMM9UAN 
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Course: Operations Analytics 
 

Synopsis: This course is designed to impact the way you think about transforming data into 
better decisions. Recent extraordinary improvements in data-collecting technologies have 
changed the way firms make informed and effective business decisions. The course on 
operations analytics, taught by three of Wharton’s leading experts, focuses on how the data 
can be used to profitably match supply with demand in various business settings. 
 
Website: Coursera 
Length of Course: 4 Weeks 
Hours per Week: 2-3 Hours 
Start Date: Archived 
Professor: Sergei Savin, Noah Gans, Senthil Veeraraghavan 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMMJUA3 

 
Course: Fundamentals of Quantitative Modeling 
 

Synopsis: How can you put data to work for you? Specifically, how can numbers in a 
spreadsheet tell us about present and past business activities, and how can we use them to 
forecast the future? The answer is in building quantitative models, and this course is designed 
to help you understand the fundamentals of this critical, foundational, business skill. Through 
a series of short lectures, demonstrations, and assignments, you’ll learn the key ideas and 
process of quantitative modeling so that you can begin to create your own models for your 
own business or enterprise. 
 
Website: Coursera 
Length of Course: 4 Weeks 
Hours per Week: 1-3 Hours 
Start Date: Archived 
Professor: Richard Waterman 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMMYUA3 
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Course: Decision-Making and Scenarios 
 

Synopsis:  This course is designed to show you how to use quantitative models to transform 
data into better business decisions. Two of Wharton’s most acclaimed professors will show 
you the step-by-step processes of modeling common business and financial scenarios, so you 
can significantly improve your ability to structure complex problems and derive useful 
insights about alternatives. 
 
Website: Coursera 
Length of Course: 4 Weeks 
Hours per Week: 1-3 Hours 
Start Date: Archived 
Professor: Robert Holthausen, Richard Lambert 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMMTUA3 

 
Course: Computational Thinking for Problem Solving 
 

Synopsis: Computational thinking is the process of approaching a problem in a systematic 
manner and creating and expressing a solution such that it can be carried out by a computer. 
But you don't need to be a computer scientist to think like a computer scientist! In fact, we 
encourage students from any field of study to take this course. Many quantitative and 
data-centric problems can be solved using computational thinking and an understanding of 
computational thinking will give you a foundation for solving problems that have real-world, 
social impact. 
 
Website: Coursera 
Length of Course: 4 Weeks 
Hours per Week: 6-8 Hours 
Start Date: Archived 
Professor: Susan Davidson, Chris Murphy 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmMFeUAN 
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Course: Data Structures and Software Design 
 

Synopsis: This course, part of the CS Essentials for Software Development Professional 
Certificate program, will take your skills to the next level by teaching you how to write good 
software that appropriately represents and organizes data, is easy to maintain, and is of high 
quality. As the purpose of most computer programs is to manipulate data, sometimes large 
quantities of it, the manner in which programs represent and organize data can have an 
enormous effect on the simplicity and efficiency of the code.  
 
In this course, you will learn about important core data structures such as arrays, lists, stacks, 
queues, sets, maps, trees, and graphs, and learn how to evaluate them and reason about their 
behavior and efficiency. Most importantly, you will learn how to determine which data 
structure is the most appropriate for solving the problem at hand, and see how to use the 
implementations that are part of the Java library. However, choosing the right data structure 
is only part of the challenge of developing high quality software: you must also consider the 
design of the classes that use those data structures.  
 
You will learn about software design principles such as modularity, functional independence, 
and abstraction, and apply those concepts toward writing programs that are easy to 
understand, easy to modify, and easy to test. Although it is important to know how to write 
high quality code, professional software developers often spend a majority of their time 
maintaining existing code.  
 
You will also learn about software refactoring techniques for improving the design of 
existing code, and see how to improve code efficiency. This course will use Java but the 
concepts you learn can be applied to almost all modern programming languages. 
 
Website: edx 
Length of Course: 4 Weeks 
Hours per Week: 8-10 Hours 
Start Date: Archived 
DISCLAIMER: You will lose access to course under the free version after about a month 
Professor: Chris Murphy 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmNkAUAV 
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Course: Algorithm Design and Analysis 
 

Synopsis: How do you optimally encode a text file? How do you find shortest paths in a 
map? How do you design a communication network? How do you route data in a network? 
What are the limits of efficient computation? This course, part of the Computer Science 
Essentials for Software Development Professional Certificate program, is an introduction to 
design and analysis of algorithms, and answers along the way these, and many other 
interesting, computational questions.  
 
You will learn about algorithms that operate on common data structures, for instance sorting 
and searching; advanced design and analysis techniques such as dynamic programming and 
greedy algorithms; advanced graph algorithms such as minimum spanning trees and shortest 
paths; NP-completeness theory; and approximation algorithms. After completing this course 
you will be able to design efficient and correct algorithms using sophisticated data structures 
for complex computational tasks.  
 
What you'll learn:  

● How to represent data in ways that allow you to access it efficiently in the ways you 
need to How to analyze the efficiency of algorithms  

● How to bootstrap solutions on small inputs into algorithmic solutions on bigger inputs  
● Solutions to several classic optimization problems  
● How to critically analyze whether a locally optimal approach (greedy) can provide a 

globally optimal solution to a problem. 
 

Website: edx 
Length of Course: 4 Weeks 
Hours per Week: 6-8 Hours 
Start Date: Archived 
DISCLAIMER: You will lose access to course under the free version after about a month 
Professor: Sampath Kannan 
Link: https://platform.onlinelearning.upenn.edu/#/offering/a0Q2E00000JmNkFUAV 
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Princeton University 

 
Steps to Join Course on Coursera (ALL COURSES FROM PRINCETON THROUGH 
COURSERA): 

1) Click on link below 
2) Click “Go to Class” button on right side of page 
3) Click on “Enroll for Free” 
4) Agree with “Full Course, No Certificate” (Free Option) 
5) Click “Start Learning” 
6) All set! 

 
Course: Algorithms, Part 1 
 

Synopsis: This course covers the essential information that every serious programmer needs 
to know about algorithms and data structures, with emphasis on applications and scientific 
performance analysis of Java implementations. Part I covers elementary data structures, 
sorting, and searching algorithms. Part II focuses on graph- and string-processing algorithms. 
 
Length of Course: 6 Weeks 
Hours Per Week: 6-12 Hours 
Start Date: May 11th 
Professor: Robert Sedgewick, Kevin Wayne 
Link: https://www.classcentral.com/course/algs4partI-339 

 
Course: Algorithms, Part 2 
 

Synopsis: This course covers the essential information that every serious programmer needs 
to know about algorithms and data structures, with emphasis on applications and scientific 
performance analysis of Java implementations. Part I covers elementary data structures, 
sorting, and searching algorithms. Part II focuses on graph- and string-processing algorithms. 
 
Length of Course: 6 Weeks 
Hours Per Week: 6-12 Hours 
Start Date: May 4th 
Professor: Robert Sedgewick, Kevin Wayne 
Link: https://www.classcentral.com/course/algs4partII-340 
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Course: Analysis of Algorithms 
 

Synopsis: This course teaches a calculus that enables precise quantitative predictions of large 
combinatorial structures. In addition, this course covers generating functions and real 
asymptotics and then introduces the symbolic method in the context of applications in the 
analysis of algorithms and basic structures such as permutations, trees, strings, words, and 
mappings. 
 
Length of Course: 9 Weeks 
Hours Per Week: 6-8 Hours 
Start Date: May 18th 
Professor: Robert Sedgewick 
Link: https://www.classcentral.com/course/aofa-921 

 
Course: Computer Science: Algorithms, Theory, and Machines 
 

Synopsis: This course introduces the broader discipline of computer science to people having 
basic familiarity with Java programming. It covers the second half of our book Computer 
Science: An Interdisciplinary Approach (the first half is covered in our Coursera course 
Computer Science: Programming with a Purpose, to be released in the fall of 2018). Our 
intent is to demystify computation and to build awareness about the substantial intellectual 
underpinnings and rich history of the field of computer science.  
 
First, we introduce classic algorithms along with scientific techniques for evaluating 
performance, in the context of modern applications. Next, we introduce classic theoretical 
models that allow us to address fundamental questions about computation, such as 
computability, universality, and intractability. We conclude with machine architecture 
(including machine-language programming and its relationship to coding in Java) and logic 
design (including a full CPU design built from the ground up).  
 
The course emphasizes the relationships between applications programming, the theory of 
computation, real computers, and the field's history and evolution, including the nature of the 
contributions of Boole, Shannon, Turing, von Neumann, and others. 
 
Length of Course: 10 Weeks 
Hours Per Week: 2-5 Hours 
Start Date: April 27th 
Professor: Robert Sedgewick, Kevin Wayne 
Link: https://www.classcentral.com/course/computerscience2-10671 
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Massachusetts Institute of Technology 

 
Steps to Join Course on edx: 

1. Click “Enroll” on edx page 
2. Sign Up and enter email, full name, username, password, country and create account 
3. Scroll to bottom of page, and click “Audit This Course” 

 
DISCLAIMER: Some courses will not have started yet, so it will take you to your courses profile 
instead of the course itself. If it takes you straight to course, then scroll down to the material and you 
are all set. 
 
Steps to Join Course on Open Learning: 

1) Click “Enroll to Get Started” 
2) Create your account by putting in email, full name, username, password, country  
3) It will take you to your courses dashboard 
4) Click on “Access Course” 
5) Now you have access to all the course material! 

 
Course: Data Analysis for Social Sciences 
 

Synopsis: This statistics and data analysis course will introduce you to the essential notions 
of probability and statistics. We will cover techniques in modern data analysis: estimation, 
regression and econometrics, prediction, experimental design, randomized control trials (and 
A/B testing), machine learning, and data visualization. We will illustrate these concepts with 
applications drawn from real world examples and frontier research. Finally, we will provide 
instruction for how to use the statistical package R and opportunities for students to perform 
self-directed empirical analyses. This course is designed for anyone who wants to learn how 
to work with data and communicate data-driven findings effectively. 
 
Website: edx 
Length of Course: 11 Weeks 
Hours Per Week: 12-14 Hours 
Start Date: June 2nd 
Professor: Esther Duflo, Sara Fisher Ellison 
Link: https://www.edx.org/course/data-analysis-for-social-scientists 
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Course: Introduction to CS and Programming using Python 
 

Synopsis: This course is the first of a two-course sequence: Introduction to Computer 
Science and Programming Using Python, and Introduction to Computational Thinking and 
Data Science. Together, they are designed to help people with no prior exposure to computer 
science or programming learn to think computationally and write programs to tackle useful 
problems. Some of the people taking the two courses will use them as a stepping stone to 
more advanced computer science courses, but for many it will be their first and last computer 
science courses. This run features lecture videos, lecture exercises, and problem sets using 
Python 3.5. Even if you previously took the course with Python 2.7, you will be able to easily 
transition to Python 3.5 in future courses, or enroll now to refresh your learning. 
 
Website: edx 
Length of Course: 9 Weeks 
Hours Per Week: 14-16 Hours 
Start Date: June 3rd 
Professor: John Guttag, Eric Grimson, Ana Bell 
Link: https://www.edx.org/course/introduction-to-computer-science-and-programming-7 

 
Course: Probability- Science of Uncertainty and Data 
 

Synopsis: The world is full of uncertainty: accidents, storms, unruly financial markets, noisy 
communications. The world is also full of data. Probabilistic modeling and the related field of 
statistical inference are the keys to analyzing data and making scientifically sound 
predictions.Probabilistic models use the language of mathematics. But instead of relying on 
the traditional "theorem-proof" format, we develop the material in an intuitive -- but still 
rigorous and mathematically-precise -- manner. Furthermore, while the applications are 
multiple and evident, we emphasize the basic concepts and methodologies that are 
universally applicable. 
 
Website: edx 
Length of Course: 16 Weeks 
Hours Per Week: 10-14 Hours 
Start Date: September 8th 
Professor: John Tsitsiklis, Dimitri Bertsakas, Patrick Jaillet, Karene Chu, Qing He, Jimmy 
Li, Jagdish Ramakrishnan, Katie Szeto, Kuang Xu 
Link: https://www.edx.org/course/probability-the-science-of-uncertainty-and-data 

 
 
 
 

 
SACP - Online Data Science Coursework Catalog (Summer 2020)         14 

https://www.edx.org/bio/john-guttag
https://www.edx.org/bio/eric-grimson
https://www.edx.org/bio/ana-bell
https://www.edx.org/course/introduction-to-computer-science-and-programming-7?utm_medium=affiliate_partner&utm_source=mitopenlearning-mit-open-learning
https://www.edx.org/bio/john-tsitsiklis
https://www.edx.org/bio/dimitri-bertsekas
https://www.edx.org/bio/patrick-jaillet
https://www.edx.org/bio/karene-chu
https://www.edx.org/bio/qing-he
https://www.edx.org/bio/jimmy-li
https://www.edx.org/bio/jimmy-li
https://www.edx.org/bio/jagdish-ramakrishnan
https://www.edx.org/bio/katie-szeto
https://www.edx.org/bio/kuang-xu
https://www.edx.org/course/probability-the-science-of-uncertainty-and-data


 

Course: Machine Learning with Python: from Linear Models to Deep Learning 
 

Synopsis: Machine learning methods are commonly used across engineering and sciences, 
from computer systems to physics. Moreover, commercial sites such as search engines, 
recommender systems (e.g., Netflix, Amazon), advertisers, and financial institutions employ 
machine learning algorithms for content recommendation, predicting customer behavior, 
compliance, or risk. As a discipline, machine learning tries to design and understand 
computer programs that learn from experience for the purpose of prediction or control.In this 
course, students will learn about principles and algorithms for turning training data into 
effective automated predictions. We will cover: 

● Representation, over-fitting, regularization, generalization, VC dimension; 
● Clustering, classification, recommender problems, probabilistic modeling, reinforcement 

learning; 
● On-line algorithms, support vector machines, and neural networks/deep learning. 

Website: edx 
Length of Course: 14 Weeks 
Hours Per Week: 10-14 Hours 
Start Date: September 8th 
Professor: Regina Barzilay, Tommi Jaakkola, Karene Chu 
Link: https://www.edx.org/course/machine-learning-with-python-from-linear-models-to 
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Course: The Analytics Edge 
 

Synopsis: In the last decade, the amount of data available to organizations has reached 
unprecedented levels. Data is transforming business, social interactions, and the future of our 
society. In this course, you will learn how to use data and analytics to give an edge to your 
career and your life. We will examine real world examples of how analytics have been used 
to significantly improve a business or industry. These examples include Moneyball, 
eHarmony, the Framingham Heart Study, Twitter, IBM Watson, and Netflix. Through these 
examples and many more, we will teach you the following analytics methods: linear 
regression, logistic regression, trees, text analytics, clustering, visualization, and 
optimization.  
 
We will be using the statistical software R to build models and work with data. The contents 
of this course are essentially the same as those of the corresponding MIT class (The Analytics 
Edge). It is a challenging class, but it will enable you to apply analytics to real-world 
applications. 
 
Website: edx 
Length of Course: 13 Weeks 
Hours Per Week: 10-15 Hours 
Start Date: March 6th 
End Date: July 27th 
Professor: Dimitris Bertsimas, Allison O’Hair, John Silberholz, Iain Dunning, Angie King, 
Velibor Misic, Nataly Youssef 
Link: https://www.edx.org/course/the-analytics-edge 
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Course: Fundamentals of Statistics 
 

Synopsis: Statistics is the science of turning data into insights and ultimately decisions. 
Behind recent advances in machine learning, data science and artificial intelligence are 
fundamental statistical principles. The purpose of this class is to develop and understand 
these core ideas on firm mathematical grounds starting from the construction of estimators 
and tests, as well as an analysis of their asymptotic performance.  
 
After developing basic tools to handle parametric models, we will explore how to answer 
more advanced questions, such as the following: 

● How suitable is a given model for a particular dataset? 
● How to select variables in linear regression? 
● How to model nonlinear phenomena? 
● How to visualize high-dimensional data? 

Website: edx 
Length of Course: 16 Weeks 
Hours Per Week: 10-14 Hours 
Start Date: May 11th 
Professor: Philippe Rigollet, Jan-Christian Hutter, Karene Chu 
Link: https://www.edx.org/course/fundamentals-of-statistics 

 
Course: Software Construction in Java 
 

Synopsis: This computer science course is the first of a two-course sequence about writing 
good software using modern software engineering techniques. 
In this course, you will learn what software engineers mean by "good" code -- safe from 
bugs, easy to understand, and ready for change. You will also learn ways to make your code 
better, including testing, specifications, code review, exceptions, immutability, abstract data 
types, and interfaces. 

Website: edx 
Length of Course: 12 Weeks 
Hours Per Week: N/A 
Start Date: Archived 
Professor: Rob Miller 
Link: https://www.edx.org/course/software-construction-in-java 
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Course: Optimized Methods for Business Analytics 
 

Synopsis: Optimization is the search for the best and most effective solution. In this 
mathematics course, we will examine optimization through a Business Analytics lens. You 
will be introduced to the theory, algorithms, and applications of optimization. Linear and 
integer programming will be taught both algebraically and geometrically, and then applied to 
problems involving data. Students will develop an understanding of algebraic formulations, 
and use Julia/JuMP for computation. Theoretical components of the course are made 
approachable, and require no formal background in linear algebra or calculus. 
 
Length of Course: 6 Weeks 
Hours Per Week: N/A 
Start Date: Archived 
Professor: James Orlin, Khizar Qureshi 
Link: https://www.edx.org/course/optimization-methods-for-business-analytics 

 
Course: Introduction to Computational Thinking and Data Science 
 

Synopsis: 6.00.2x will teach you how to use computation to accomplish a variety of goals 
and provides you with a brief introduction to a variety of topics in computational problem 
solving . This course is aimed at students with some prior programming experience in Python 
and a rudimentary knowledge of computational complexity. You will spend a considerable 
amount of time writing programs to implement the concepts covered in the course. For 
example, you will write a program that will simulate a robot vacuum cleaning a room or will 
model the population dynamics of viruses replicating and drug treatments in a patient's body. 
 
Website: edx 
Length of Course: 11 Weeks 
Hours Per Week: 14-16 Hours 
Start Date: March 25th 
End Date: July 13th 
Professor: John Guttag, Eric Grimson, Ana Bell 
Link: https://www.edx.org/course/introduction-to-computational-thinking-and-data-4 
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Course: Mathematics for Computer Science 
 

Synopsis: This subject offers an interactive introduction to discrete mathematics oriented 
toward computer science and engineering. The subject coverage divides roughly into thirds: 

1. Fundamental concepts of mathematics: Definitions, proof sets, functions, relations 
2. Discrete structures: graph, state machines, modular arithmetic, counting 
3. Discrete probability theory 

 
On completion of 6.042J, students will be able to explain and apply the basic methods of 
discrete (noncontinuous) mathematics in computer science. They will be able to use these 
methods in subsequent courses in the design and analysis of algorithms, computability 
theory, software engineering, and computer systems. 
 
Website: Open Learning (MIT) 
Length of Course: 13 Weeks 
Hours Per Week: N/A 
Start Date: Archived 
Professor: Albert Meyer, Adam Chlipala 
Link: https://openlearninglibrary.mit.edu/courses/course-v1:OCW+6.042J+2T2019/about 

 
Course: Introduction to Machine Learning 
 

Synopsis: This course introduces principles, algorithms, and applications of machine 
learning from the point of view of modeling and prediction. It includes formulation of 
learning problems and concepts of representation, over-fitting, and generalization. These 
concepts are exercised in supervised learning and reinforcement learning, with applications to 
images and to temporal sequences. 
 
Website: Open Learning (MIT) 
Length of Course: 16 Weeks 
Hours Per Week: N/A 
Start Date: Archived 
Professor: N/A 
Link: https://openlearninglibrary.mit.edu/courses/course-v1:MITx+6.036+1T2019/about 
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Harvard University 

 
Steps to Join Course on edx: 

1. Click “Enroll” on edx page 
2. Sign Up and enter email, full name, username, password, country and create account 
3. Scroll to bottom of page, and click “Audit This Course” 

 
DISCLAIMER: Some courses will not have started yet, so it will take you to your courses profile 
instead of the course itself. If it takes you straight to course, then scroll down to the material and you 
are all set. 
 
Course: Introduction to Computer Science 
 

Synopsis: This is CS50x, Harvard University's introduction to the intellectual enterprises of 
computer science and the art of programming for majors and non-majors alike, with or 
without prior programming experience. An entry-level course taught by David J. Malan, 
CS50x teaches students how to think algorithmically and solve problems efficiently. Topics 
include abstraction, algorithms, data structures, encapsulation, resource management, 
security, software engineering, and web development. Languages include C, PHP, and 
JavaScript plus SQL, CSS, and HTML. Problem sets inspired by real-world domains of 
biology, cryptography, finance, forensics, and gaming. 
 
Website: edx 
Length of Course: 11 Weeks 
Hours Per Week: 10-20 hours per week 
Start Date: Archived 
Professor: David J. Malan; Rob Bowden; Zamyla Chan; Doug Lloyd, Brian Yu 
Link: https://www.edx.org/course/cs50s-introduction-to-computer-science 
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Course: Using Python for Research 
 

Synopsis: This course bridges the gap between introductory and advanced courses in Python. 
While there are many excellent introductory Python courses available, most typically do not 
go deep enough for you to apply your Python skills to research projects. In this course, after 
first reviewing the basics of Python 3, we learn about tools commonly used in research 
settings.Using a combination of a guided introduction and more independent in-depth 
exploration, you will get to practice your new Python skills with various case studies chosen 
for their scientific breadth and their coverage of different Python features. This run of the 
course includes revised assessments and a new module on machine learning. 
 
Website: edx 
Length of Course: 5 weeks 
Hours Per Week: 4-8 hours per week 
Start Date: Archived 
Professor: Jukka-Pekka Onnela 
Link: https://www.edx.org/course/using-python-for-research 
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Course: Principles, Statistical and Computational Tools for Reproducible Science 
 

Synopsis: Today the principles and techniques of reproducible research are more important 
than ever, across diverse disciplines from astrophysics to political science. No one wants to 
do research that can’t be reproduced. Thus, this course is really for anyone who is doing any 
data intensive research. While many of us come from a biomedical background, this course is 
for a broad audience of data scientists. 
 
To meet the needs of the scientific community, this course will examine the fundamentals of 
methods and tools for reproducible research. Led by experienced faculty from the Harvard 
T.H. Chan School of Public Health, you will participate in six modules that will include 
several case studies that illustrate the significant impact of reproducible research methods on 
scientific discovery. 
 
This course will appeal to students and professionals in biostatistics, computational biology, 
bioinformatics, and data science. The course content will blend video lectures, case studies, 
peer-to-peer engagements and use of computational tools and platforms (such as R/RStudio, 
and Git/Github), culminating in a final presentation of a final reproducible research project. 
 
We’ll cover Fundamentals of Reproducible Science; Case Studies; Data Provenance; 
Statistical Methods for Reproducible Science; Computational Tools for Reproducible 
Science; and Reproducible Reporting Science. These concepts are intended to translate to 
fields throughout the data sciences: physical and life sciences, applied mathematics and 
statistics, and computing. 
 
Consider this course a survey of best practices: we’d like to make you aware of pitfalls in 
reproducible data science, some failure - and success - stories in the past, and tools and 
design patterns that might help make it all easier. But ultimately it’ll be up to you to take the 
skills you learn from this course to create your own environment in which you can easily 
carry out reproducible research, and to encourage and integrate with similar environments for 
your collaborators and colleagues. We look forward to seeing you in this course and the 
research you do in the future! 

 
Website: edx 
Length of Course: 8 Weeks 
Hours Per Week: 3–8 hours per week 
Start Date: Archived 
Professor: Curtis Huttenhower; John Quackenbush; Lorenzo Trippa; Christine 
Choirat 
Link: https://www.edx.org/course/principles-statistical-and-computational-tools-for 
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Course: Data Science: R Basics 
 

Synopsis: The first in our Professional Certificate Program in Data Science, this course will 
introduce you to the basics of R programming. You can better retain R when you learn it to 
solve a specific problem, so you’ll use a real-world dataset about crime in the United States. 
You will learn the R skills needed to answer essential questions about differences in crime 
across the different states. 
 
We’ll cover R's functions and data types, then tackle how to operate on vectors and when to 
use advanced functions like sorting. You’ll learn how to apply general programming features 
like “if-else,” and “for loop” commands, and how to wrangle, analyze and visualize data. 
 
Rather than covering every R skill you might need, you’ll build a strong foundation to 
prepare you for the more in-depth courses later in the series, where we cover concepts like 
probability, inference, regression, and machine learning. We help you develop a skill set that 
includes R programming, data wrangling with dplyr, data visualization with ggplot2, file 
organization with UNIX/Linux, version control with git and GitHub, and reproducible 
document preparation with RStudio. 
 
The demand for skilled data science practitioners is rapidly growing, and this series prepares 
you to tackle real-world data analysis challenges. 

 
Website: edx 
Length of Course: 8 weeks long 
Hours Per Week: 1–2 hours per week 
Start Date: Archived 
Professor: Rafael Irizarry 
Link: https://www.edx.org/course/data-science-r-basics 
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Course: Data Science: Productivity Tools 
 

Synopsis: A typical data analysis project may involve several parts, each including several 
data files and different scripts with code. Keeping all this organized can be challenging. 
 
Part of our Professional Certificate Program in Data Science, this course explains how to use 
Unix/Linux as a tool for managing files and directories on your computer and how to keep 
the file system organized. You will be introduced to the version control systems git, a 
powerful tool for keeping track of changes in your scripts and reports. We also introduce you 
to GitHub and demonstrate how you can use this service to keep your work in a repository 
that facilitates collaborations. 
 
Finally, you will learn to write reports in R markdown which permits you to incorporate text 
and code into a document. We'll put it all together using the powerful integrated desktop 
environment RStudio. 

 
Website: edx 
Length of Course: 8 Weeks 
Hours Per Week: 1–2 hours per week 
Start Date: Archived 
Professor: Rafael Irizarry 
Link: https://www.edx.org/course/data-science-productivity-tools 
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Course: Data Science: Machine Learning 
 

Synopsis: Perhaps the most popular data science methodologies come from machine 
learning. What distinguishes machine learning from other computer guided decision 
processes is that it builds prediction algorithms using data. Some of the most popular 
products that use machine learning include the handwriting readers implemented by the 
postal service, speech recognition, movie recommendation systems, and spam detectors. 
 
In this course,part ofourProfessional Certificate Program in Data Science, you will learn 
popular machine learning algorithms, principal component analysis, and regularization by 
building a movie recommendation system. 
 
You will learn about training data, and how to use a set of data to discover potentially 
predictive relationships. As you build the movie recommendation system, you will learn how 
to train algorithms using training data so you can predict the outcome for future datasets. You 
will also learn about overtraining and techniques to avoid it such as cross-validation. All of 
these skills are fundamental to machine learning. 

 
Website: edx 
Length of Course: 8 Weeks 
Hours Per Week: 2–4 hours per week 
Start Date: Archived 
Professor: Rafael Irizarry 
Link: https://www.edx.org/course/data-science-machine-learning 
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Course: Data Science: Probability 
 

Synopsis: In this course, part of our Professional Certificate Program in Data Science, you 
will learn valuable concepts in probability theory. The motivation for this course is the 
circumstances surrounding the financial crisis of 2007–2008. Part of what caused this 
financial crisis was that the risk of some securities sold by financial institutions was 
underestimated. To begin to understand this very complicated event, we need to understand 
the basics of probability.  
 
We will introduce important concepts such as random variables, independence, Monte Carlo 
simulations, expected values, standard errors, and the Central Limit Theorem. These 
statistical concepts are fundamental to conducting statistical tests on data and understanding 
whether the data you are analyzing is likely occurring due to an experimental method or to 
chance. 
 
Probability theory is the mathematical foundation of statistical inference which is 
indispensable for analyzing data affected by chance, and thus essential for data scientists. 

 
Website: edx 
Length of Course: 8 weeks long 
Hours Per Week: 1-2 hours per week 
Start Date: January 28, 2020 
Professor: Rafael Irizarry 
Link: https://www.edx.org/course/data-science-probability 
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Course: Data Science: Visualization 
 

Synopsis: As part of our Professional Certificate Program in Data Science, this course covers 
the basics of data visualization and exploratory data analysis. We will use three motivating 
examples and ggplot2, a data visualization package for the statistical programming language 
R. We will start with simple datasets and then graduate to case studies about world health, 
economics, and infectious disease trends in the United States. 
 
We'll also be looking at how mistakes, biases, systematic errors, and other unexpected 
problems often lead to data that should be handled with care. The fact that it can be difficult 
or impossible to notice a mistake within a dataset makes data visualization particularly 
important. 
 
The growing availability of informative datasets and software tools has led to increased 
reliance on data visualizations across many areas. Data visualization provides a powerful way 
to communicate data-driven findings, motivate analyses, and detect flaws. This course will 
give you the skills you need to leverage data to reveal valuable insights and advance your 
career. 

 
Website: edx 
Length of Course: 8 Weeks 
Hours Per Week: 1–2 hours per week 
Start Date: January 28, 2020 
Professor: Rafael Irizarry 
Link: https://www.edx.org/course/data-science-visualization 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SACP - Online Data Science Coursework Catalog (Summer 2020)         27 

https://www.edx.org/bio/rafael-irizarry
https://www.edx.org/course/data-science-visualization


 

Course: Data Science: Inference and Modeling 
 

Synopsis: Statistical inference and modeling are indispensable for analyzing data affected by 
chance, and thus essential for data scientists. In this course, you will learn these key concepts 
through a motivating case study on election forecasting.  
 
This course will show you how inference and modeling can be applied to develop the 
statistical approaches that make polls an effective tool and we'll show you how to do this 
using R. You will learn concepts necessary to define estimates and margins of errors and 
learn how you can use these to make predictions relatively well and also provide an estimate 
of the precision of your forecast.  
 
Once you learn this you will be able to understand two concepts that are ubiquitous in data 
science: confidence intervals, and p-values. Then, to understand statements about the 
probability of a candidate winning, you will learn about Bayesian modeling. Finally, at the 
end of the course, we will put it all together to recreate a simplified version of an election 
forecast model and apply it to the 2016 election. 

 
Website: edx 
Length of Course: 8 Weeks 
Hours Per Week: 1–2 hours per week 
Start Date: January 28, 2020 
Professor: Rafael Irizarry 
Link: https://www.edx.org/course/data-science-inference-and-modeling 
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Course: Fat Chance: Probability from the Ground Up 
 

Synopsis: Created specifically for those who are new to the study of probability, or for those 
who are seeking an approachable review of core concepts prior to enrolling in a college-level 
statistics course, Fat Chance prioritizes the development of a mathematical mode of thought 
over rote memorization of terms and formulae. Through highly visual lessons and guided 
practice, this course explores the quantitative reasoning behind probability and the 
cumulative nature of mathematics by tracing probability and statistics back to a foundation in 
the principles of counting. 
 
In Modules 1 and 2, you will be introduced to basic counting skills that you will build upon 
throughout the course. In Module 3, you will apply those skills to simple problems in 
probability. In Modules 4 through 6, you will explore how those ideas and techniques can be 
adapted to answer a greater range of probability problems. Lastly, in Module 7, you will be 
introduced to statistics through the notion of expected value, variance, and the normal 
distribution. You will see how to use these ideas to approximate probabilities in situations 
where it is difficult to calculate their exact values. 

 
Website: edx 
Length of Course: 7 Weeks 
Hours Per Week: 3–5 hours per week 
Start Date: Archived 
Professor: Benedict Gross; Emily Riehl; Joseph Harris 
Link: https://www.edx.org/course/fat-chance-probability-from-the-ground-up-2 

 
Course: Introduction to Probability 
 

Synopsis: Probability and statistics help to bring logic to a world replete with randomness 
and uncertainty. This course will give you the tools needed to understand data, science, 
philosophy, engineering, economics, and finance. You will learn not only how to solve 
challenging technical problems, but also how you can apply those solutions in everyday life. 
With examples ranging from medical testing to sports prediction, you will gain a strong 
foundation for the study of statistical inference, stochastic processes, randomized algorithms, 
and other subjects where probability is needed. 
 
Website: edx 
Length of Course: 7 weeks long 
Hours Per Week: 5-10 hours per week 
Start Date: Open February 13 – June 28, 2020 
Professor: Joseph Blitzstein 
Link: https://www.edx.org/course/introduction-to-probability 
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Course: High-Dimensional Data Analysis 
 

Synopsis: If you’re interested in data analysis and interpretation, then this is the data science 
course for you. We start by learning the mathematical definition of distance and use this to 
motivate the use of the singular value decomposition (SVD) for dimension reduction and 
multi-dimensional scaling and its connection to principal component analysis. We will learn 
about the batch effect: the most challenging data analytical problem in genomics today and 
describe how the techniques can be used to detect and adjust for batch effects. Specifically, 
we will describe the principal component analysis and factor analysis and demonstrate how 
these concepts are applied to data visualization and data analysis of high-throughput 
experimental data. 
 
Finally, we give a brief introduction to machine learning and apply it to high-throughput data. 
We describe the general idea behind clustering analysis and descript K-means and 
hierarchical clustering and demonstrate how these are used in genomics and describe 
prediction algorithms such as k-nearest neighbors along with the concepts of training sets, 
test sets, error rates, and cross-validation. 

 
Website: edx 
Length of Course: 4 Weeks 
Hours Per Week: 2–4 hours per week 
Start Date: Archived 
Professor: Rafael Irizarry; Michael Love 
Link: https://www.edx.org/course/high-dimensional-data-analysis 
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Course: Introduction to Linear Models and Matrix Algebra 
 

Synopsis: Matrix Algebra underlies many of the current tools for experimental design and 
the analysis of high-dimensional data. In this introductory online course in data analysis, we 
will use matrix algebra to represent the linear models that commonly used to model 
differences between experimental units. We perform statistical inference on these differences. 
Throughout the course we will use the R programming language to perform matrix 
operations. 
 
Given the diversity in educational background of our students we have divided the series into 
seven parts. You can take the entire series or individual courses that interest you. If you are a 
statistician you should consider skipping the first two or three courses, similarly, if you are 
biologists you should consider skipping some of the introductory biology lectures. Note that 
the statistics and programming aspects of the class ramp up in difficulty relatively quickly 
across the first three courses. You will need to know some basic stats for this course. By the 
third course will be teaching advanced statistical concepts such as hierarchical models and by 
the fourth advanced software engineering skills, such as parallel computing and reproducible 
research concepts. 

 
Website: edx 
Length of Course: 4 Weeks 
Hours Per Week: 2–4 hours per week 
Start Date: Archived 
Professor: Rafael Irizarry; Michael Love 
Link: https://www.edx.org/course/introduction-to-linear-models-and-matrix-algebra 
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Course: Statistics and R 
 

Synopsis: This course teaches the R programming language in the context of statistical data 
and statistical analysis in the life sciences. 
 
We will learn the basics of statistical inference in order to understand and compute p-values 
and confidence intervals, all while analyzing data with R code. We provide R programming 
examples in a way that will help make the connection between concepts and implementation. 
Problem sets requiring R programming will be used to test understanding and ability to 
implement basic data analyses. We will use visualization techniques to explore new data sets 
and determine the most appropriate approach. We will describe robust statistical techniques 
as alternatives when data do not fit assumptions required by the standard approaches. By 
using R scripts to analyze data, you will learn the basics of conducting reproducible research. 
 
Given the diversity in educational background of our students we have divided the course 
materials into seven parts. You can take the entire series or individual courses that interest 
you. If you are a statistician you should consider skipping the first two or three courses, 
similarly, if you are biologists you should consider skipping some of the introductory biology 
lectures. Note that the statistics and programming aspects of the class ramp up in difficulty 
relatively quickly across the first three courses. We start with simple calculations and 
descriptive statistics. By the third course will be teaching advanced statistical concepts such 
as hierarchical models and by the fourth advanced software engineering skills, such as 
parallel computing and reproducible research concepts. 

 
Website: edx 
Length of Course: 4 Weeks 
Hours Per Week: 2–4 hours per week 
Start Date: Archived 
Professor: Rafael Irizarry; Michael Love 
Link: https://www.edx.org/course/statistics-and-r 
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Course: CS50's Introduction to Artificial Intelligence with Python 
 

Synopsis: AI is transforming how we live, work, and play. By enabling new technologies 
like self-driving cars and recommendation systems or improving old ones like medical 
diagnostics and search engines, the demand for expertise in AI and machine learning is 
growing rapidly. This course will enable you to take the first step toward solving important 
real-world problems and future-proofing your career. 
 
CS50’s Introduction to Artificial Intelligence with Python explores the concepts and 
algorithms at the foundation of modern artificial intelligence, diving into the ideas that give 
rise to technologies like game-playing engines, handwriting recognition, and machine 
translation. Through hands-on projects, students gain exposure to the theory behind graph 
search algorithms, classification, optimization, reinforcement learning, and other topics in 
artificial intelligence and machine learning as they incorporate them into their own Python 
programs. By course’s end, students emerge with experience in libraries for machine learning 
as well as knowledge of artificial intelligence principles that enable them to design intelligent 
systems of their own. 
 
Enroll now to gain expertise in one of the fastest-growing domains of computer science from 
the creators of one of the most popular computer science courses ever, CS50. You’ll learn the 
theoretical frameworks that enable these new technologies while gaining practical experience 
in how to apply these powerful techniques in your work. 

 
Website: edx 
Length of Course: 7 Weeks 
Hours Per Week: 10–30 hours per week 
Start Date: Archived 
Professor: David J. Malan; Brian Yu 
Link: https://www.edx.org/course/cs50s-introduction-to-artificial-intelligence-with-python 
 
 
 

 
 
 
 
 
 

 
SACP - Online Data Science Coursework Catalog (Summer 2020)         33 

https://www.edx.org/bio/david-j-malan
https://www.edx.org/bio/brian-yu
https://www.edx.org/course/cs50s-introduction-to-artificial-intelligence-with-python


 

 
Columbia University 

 
Steps to Join Course on edx: 

1. Click “Enroll” on edx page 
2. Sign Up and enter email, full name, username, password, country and create account 
3. Scroll to bottom of page, and click “Audit This Course” 

 
 
Course: Artificial Intelligence (AI) 
 

Synopsis: What do self-driving cars, face recognition, web search, industrial robots, missile 
guidance, and tumor detection have in common? 
 
They are all complex real world problems being solved with applications of intelligence (AI). 
 
This course will provide a broad understanding of the basic techniques for building intelligent 
computer systems and an understanding of how AI is applied to problems. 
 
You will learn about the history of AI, intelligent agents, state-space problem representations, 
uninformed and heuristic search, game playing, logical agents, and constraint satisfaction 
problems. 
 
Hands on experience will be gained by building a basic search agent. Adversarial search will 
be explored through the creation of a game and an introduction to machine learning includes 
work on linear regression. 

 
Website: edx 
Length of Course: 12 Weeks 
Hours Per Week: 8–10 hours per week 
Start Date: February 9, 2020 
Professor: Ansaf Salleb-Aouissi 
Link: https://www.edx.org/course/artificial-intelligence-ai 
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Course: Demand and Supply Analytics 
 

Synopsis: How do airlines decide when to increase ticket prices? Should a hotel charge less 
per night for a long stay than a short one? Why do some software companies bundle very 
different products together? How should a fashion retailer decide when do start discounting 
clothes? Why do so many discounted rates end in ".99"? How should a company balance the 
risk of holding too much inventory on hand and the risk of turning away customers? Does it 
ever make sense for retailers to lie to suppliers about how much they will need to order? 
Should retailers with multiple locations hold most of their inventory in a central warehouse or 
at the individual locations? 
 
These are only a small sample of the operational and pricing challenges all businesses 
regularly face. These challenges are often addressed individually and in isolation but, in 
reality, all of these decisions interact with each other. This class looks at the demand and 
supply management challenges faced by companies in various industries and provides an 
introduction to the tools that can be used to address these challenges. 

 
Website: edx 
Length of Course: 12 Weeks 
Hours Per Week: 8–10 hours per week 
Start Date: February 9, 2020 
Professor: Daniel Guetta 
Link: https://www.edx.org/course/demand-and-supply-analytics  
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Course: Data, Models and Decisions in Business Analytics 
 

Synopsis: In today’s world, managerial decisions are increasingly based on data-driven 
models and analysis using statistical and optimization methods that have dramatically 
changed the way businesses operate in most domains including service operations, marketing, 
transportation, and finance. 
 
The main objectives of this course are the following: 
 

● Introduce fundamental techniques towards a principled approach for data-driven 
decision-making. 

● Quantitative modeling of dynamic nature of decision problems using historical data, 
and 

● Learn various approaches for decision-making in the face of uncertainty 
● Topics covered include probability, statistics, regression, stochastic modeling, and 

linear, nonlinear and discrete optimization. 
 
Most of the topics will be presented in the context of practical business applications to 
illustrate its usefulness in practice. 

 
Website: edx 
Length of Course: 12 Weeks 
Hours Per Week: 8–10 hours per week 
Start Date: February 9, 2020 
Professor: Vineet Goyal 
Link: https://www.edx.org/course/data-models-and-decisions-in-business-analytics 
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Course: Analytics in Python 
 

Synopsis: Data is the lifeblood of an organization. Competency in programming is an 
essential skill for successfully extracting information and knowledge from data. 
 
The goal of this course is to introduce learners to the basics of programming in Python and to 
give a working knowledge of how to use programs to deal with data. 
 
In this course, we will first cover the basics of programming and then focus on using Python 
on the entire data management process from data acquisition to analysis of data big data and 
small data. 
 
This is an intensive hands-on course that will equip and reward learners with proficiency in 
data management skills. 

 
Website: edx 
Length of Course: 12 Weeks 
Hours Per Week: 8–10 hours per week 
Start Date: February 9, 2020 
Professor: Hardeep Johar 
Link: https://www.edx.org/course/analytics-in-python 
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Course: Machine Learning 
 

Synopsis: Machine Learning is the basis for the most exciting careers in data analysis today. 
You’ll learn the models and methods and apply them to real world situations ranging from 
identifying trending news topics, to building recommendation engines, ranking sports teams 
and plotting the path of movie zombies. 
 
Major perspectives covered include: 
 

● probabilistic versus non-probabilistic modeling 
● supervised versus unsupervised learning 
● Topics include: classification and regression, clustering methods, sequential models, 

matrix factorization, topic modeling and model selection. 
 
Methods include: linear and logistic regression, support vector machines, tree classifiers, 
boosting, maximum likelihood and MAP inference, EM algorithm, hidden Markov models, 
Kalman filters, k-means, Gaussian mixture models, among others. 
 
In the first half of the course we will cover supervised learning techniques for regression and 
classification. In this framework, we possess an output or response that we wish to predict 
based on a set of inputs. We will discuss several fundamental methods for performing this 
task and algorithms for their optimization. Our approach will be more practically motivated, 
meaning we will fully develop a mathematical understanding of the respective algorithms, 
but we will only briefly touch on abstract learning theory. 
 
In the second half of the course we shift to unsupervised learning techniques. In these 
problems the end goal less clear-cut than predicting an output based on a corresponding 
input. We will cover three fundamental problems of unsupervised learning: data clustering, 
matrix factorization, and sequential models for order-dependent data. Some applications of 
these models include object recommendation and topic modeling. 

 
Website: edx 
Length of Course: 12 Weeks 
Hours Per Week: 8–10 hours per week 
Start Date: February 9, 2020 
Professor: John W. Paisley 
Link: https://www.edx.org/course/machine-learning 
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Course: Statistical Thinking for Data Science and Analytics 
 

Synopsis: This statistics and data analysis course will pave the statistical foundation for our 
discussion on data science. 
 
You will learn how data scientists exercise statistical thinking in designing data collection, 
derive insights from visualizing data, obtain supporting evidence for data-based decisions and 
construct models for predicting future trends from data. 

 
Website: edx 
Length of Course: 5 Weeks 
Hours Per Week: 7–10 hours per week 
Start Date: Archived 
Professor: Andrew Gelman; David Madigan; Lauren Hannah; Eva Ascarza 
Link: https://www.edx.org/course/statistical-thinking-for-data-science-and-analytic 
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Course: Machine Learning for Data Science and Analytics 
 

Synopsis: Machine Learning is a growing field that is used when searching the web, placing 
ads, credit scoring, stock trading and for many other applications. 
 
This data science course is an introduction to machine learning and algorithms. You will 
develop a basic understanding of the principles of machine learning and derive practical 
solutions using predictive analytics. We will also examine why algorithms play an essential 
role in Big Data analysis. 

 
Website: edx 
Length of Course: 5 Weeks 
Hours Per Week: 7–10 hours per week 
Start Date: Archived 
Professor: Ansaf Salleb-Aouissi; Cliff Stein; David Blei; Itsik Peer 
Link: https://www.edx.org/course/machine-learning-for-data-science-and-analytics 

 
Course: Enabling Technologies for Data Science and Analytics: The Internet of Things 
 

Synopsis: The Internet of Things is rapidly growing. It is predicted that more than 25 billion 
devices will be connected by 2020. 
 
In this data science course, you will learn about the major components of the Internet of 
Things and how data is acquired from sensors. You will also examine ways of analyzing 
event data, sentiment analysis, facial recognition software and how data generated from 
devices can be used to make decisions. 

 
Website: edx 
Length of Course: 5 Weeks 
Hours Per Week: 7–10 hours per week 
Start Date: Archived 
Professor: Fred Jiang; Julia Hirschberg; Michael Collins; Shih-Fu Chang 
Link: https://www.edx.org/course/enabling-technologies-for-data-science-and-analyti 
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Dartmouth College 

 
Steps to Join Course on edx: 

1. Click “Enroll” on edx page 
2. Sign Up and enter email, full name, username, password, country and create account 
3. Scroll to bottom of page, and click “Audit This Course” 

 
Course: C Programming: Getting Started 
 

Synopsis: In this course, you will learn the principles of C programming and start coding 
hands-on in a browser tool that will provide instant feedback on your code. The C 
programming language is one of the most stable and popular programming languages in the 
world. It helps to power your smartphone, your car's navigation system, robots, drones, 
trains, and almost all electronic devices. C is used in any circumstances where speed and 
flexibility are important, such as in embedded systems or high-performance computing. 
 
In this course, you will get started with C and learn how to write your first programs, how to 
make simple computations and print the results to the screen, how to store values in variables 
and how to repeat instructions using loops. 
 
Beginners, even those without any programming experience, will be able to immediately start 
coding in C with the help of powerful yet simple coding tools right within the web browser. 
No need to install anything! We are excited to introduce you to the world of coding and 
launch you along your path to becoming a skilled C programmer! 
 
This is the first course in the C Programming with Linux Professional Certificate program. 
This series of seven short courses will establish your programming skills and unlock doors to 
careers in computer engineering. 

 
Website: edx 
Length of Course: 7 Weeks 
Hours Per Week: 2–4 hours per week 
Start Date: Archived 
Professor: Petra Bonfert-Taylor; Rémi Sharrock 
Link: https://www.edx.org/course/c-programming-getting-started 
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Course: C Programming: Language Foundations 
 

Synopsis: In this course, part of the C Programming with Linux Professional Certificate 
program,you will learn to use logical statements and arrays in C. Logical statements are used 
for decision-making with follow-up instructions, based on conditions you define. Arrays are 
used to store, keep track of, and organize larger amounts of data. You will furthermore 
implement some fundamental algorithms to search and sort data. 
 
Within moments of this course, you will be coding hands-on in a new browser tool developed 
specifically for this course, receiving instant feedback on your code. No need to install 
anything! 
 
Why learn C? Not only is it one of the most stable and popular programming languages in the 
world, it's also used to power almost all electronic devices. The C programming language 
represents one of the building blocks of modern computer information technology. 
 
By the end of this course, you will have gained experience with programming concepts that 
are foundational to any programming language and be one step closer to a career in computer 
engineering. 

 
Website: edx 
Length of Course: 7 Weeks 
Hours Per Week: 2–4 hours per week 
Start Date: Archived 
Professor: Petra Bonfert-Taylor; Rémi Sharrock 
Link: https://www.edx.org/course/c-programming-language-foundations 

 

 
SACP - Online Data Science Coursework Catalog (Summer 2020)         42 

https://www.edx.org/bio/petra-bonfert-taylor
https://www.edx.org/bio/remi-sharrock
https://www.edx.org/course/c-programming-language-foundations

