
Course Syllabus  
 

 
Instructor: 
Ayanna Howard, ah260@gatech.edu 
 
Texts: 

• Weapons of Math Destruction: How Big Data Increases Inequality and Threatens Democracy by Cathy 
O’Neil (2016) 

• Additional Assigned Readings 
 
Grading:  
Homework Projects: 20% 
Written Critiques: 15% 
Mid-Term Exam: 15% 
Final Project:  25% 
Final Exam: 15% 
Class Discussions: 10% (Contributions to the class, wiki, and Piazza discussions) 
 
General Information:  
Abuse of big data means your worst fears can come true. Being monitored by your employer? Check. 
Government intrusions into your daily life? Check. Being turned down by college admissions because you 
are predicted to not donate in 10-20 years? Check. Sounds a bit like the visions in the Minority Report? 
Alas, machine learning algorithms are already being deployed by industry, government, and yes, even 
schools to make decisions that impact us in direct ways. Such programs are typically promoted as fair and 
free of human biases; but humans, humans that make mistakes, are programming, calibrating, and 
evaluating their performance. Thus resides the problem. How do we therefore design algorithms that 
effectively deal with the large amounts of data that are used to train them, while ensuring their outcomes 
aren't, well, misused.  In this course, not only will we examine various AI/ML techniques that can be used to 
counterbalance the potential abuse and misuse of learning from big data, but we will focus on the effects of 
these technologies on individuals, organizations, and society, paying close attention to what our 
responsibilities are as computing professionals.  
 
Objectives: 
There are several outcomes for the course, based on four primary modules: 
 
Module 1 - Data, Individuals, and Society 
Objective: After completing this module, students will be able to understand the power and impact that 
analytics and AI/ML have on individuals and society, especially concerning issues such as fairness and bias, 
ethics, legality, data collection and public use. 
 
Module 2 – The BS of Big Data  
Objective: After completing this module, students will be able to understand the underlying components of 
big data, apply basic statistical techniques to data scenarios, and understand the issues faced when learning 
from big data, ranging from data biases, overfitting, causation vs correlation, etc. 
 
Module 3 – Fairness in AI/ML 
Objective: After completing this module, students will be able to understand and apply basic AI/ML 
techniques to data scenarios, with a focus on instituting “fair” practices when designing decision-making 



systems based on big data. We will work systematically towards designing technical approaches to current 
business solutions mindful of its social and legal context. 
 
Module 4 - Applications and Future Opportunities 
Objective: After completing this module, students will be able to identify the parameters of a system design 
using big data, taking into consideration the coming ethical and legal issues associated with it. Students will 
apply their knowledge of analytics and AI/ML to transform a current biased data-set into a more objective 
solution. 
  
In this class, you will be challenged to broaden your understanding of state-of-the-art AI/ML algorithms and 
solutions; considering the potential impacts they may have on society. You will have ample opportunity to 
critically analyze various situations and viewpoints provided in papers, books, on the web, and from your 
own observations.  You will be able to practice your learned knowledge by writing coherent and well-
structured critiques of situations and papers, leading and participating in class discussions and debates, and 
designing your own algorithmic solutions. This issue of data misuse and abuse is not easily solvable; 
concrete right or wrong answers are not easily determined until after solutions are typically deployed into 
society. In view of this, you are entitled to your opinions on any topics presented throughout the course, 
whatever they happen to be. You will not be penalized for your viewpoints; however, you must be able to 
support your viewpoints and resulting solutions effectively. This means showing that you have actually 
given your approach to a problem some thought, can discuss its various trade-offs and implications, and 
can be supportive of other viewpoints, even though your personal views may be different. 
 
Academic Integrity: 
All students are expected to abide by the Georgia Tech Honor Code. Honest and ethical behavior is 
expected at all times. All incidents of suspected dishonesty will be reported to and handled by the office of 
student affairs.  For information on Georgia Tech's Academic Honor Code, please visit 
http://www.catalog.gatech.edu/policies/honor-code/ or http://www.catalog.gatech.edu/rules/18/ 
 
Accommodations for Students with Disabilities: 
If you are a student with learning needs that require special accommodation, contact the Office of Disability 
Services at (404)894-2563 or http://disabilityservices.gatech.edu/, as soon as possible, to make an 
appointment to discuss your special needs and to obtain an accommodations letter.  Please also e-mail me 
as soon as possible in order to set up a time to discuss your learning needs. 
 
Student-Faculty Expectations Agreement: 
At Georgia Tech we believe that it is important to strive for an atmosphere of mutual respect, 
acknowledgement, and responsibility between faculty members and the student body. See 
http://www.catalog.gatech.edu/rules/22/ for an articulation of some basic expectation that you can have 
of me and that I have of you. In the end, simple respect for knowledge, hard work, and cordial interactions 
will help build the environment we seek. Therefore, I encourage you to remain committed to the ideals of 
Georgia Tech while in this class. 
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