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COURSE DISCRIPTION 
A tremendous amount of data is now being generated and collected through digital technology such as mobile phones, websites, and other electronic devices. How can social scientists take advantage of these digital trace data to answer pressing social questions? This winter course introduces students to basic concepts and methods in computational social science. It aims to show students new ways of thinking about data, conducting social analysis, and examining social phenomena through the lens of computational social science. Students will learn techniques such as web scraping, conducting automated text analyses, and incorporating machine learning into their research projects. By the end of the course, students will be able to conduct research using R programming language to analyze big data. 

LEARNING OUTCOMES 
· Familiarity with R Programming Language 
· Learn what digital trace data is, and how to use API to extract digital trace data 
· Analyze big data sets using random forest, support vector machine
· Use text data from social media to analyze social phenomena 
· Familiarity with or structural topic modeling and sentiment analysis  
· Formulating sociological questions and addressing them on the basis of evidence.
· Research and writing about a topic of particular interest to the student. Research could be an individual project or a group project 

REQUIRED TEXTBOOKS: 
Wickham, H., & Grolemund, G. (2016). R for data science: import, tidy, transform, visualize, and model data.  O'Reilly Media, Inc.

Silge, J., & Robinson, D. (2017). Text mining with R: A tidy approach.  O'Reilly Media, Inc.

Optional
Salganik, M. (2019). Bit by bit: Social research in the digital age. Princeton University Press.

Extra Resources
https://onboarding.datacamp.com/
https://stackoverflow.com/
COURSE REQUIREMENTS 
Grades: 
	Item
	Date
	Weight (%)

	Problem Sets (10)
	Mondays 
	30.0

	Take-home Midterm
	March 16
	20.0

	Research Project
	May18
	40.0

	Final Reflection 
	May 22
	10.0



The grading system in this class is as follows: 
	A
	93-100

	A-
	90-92

	B+
	87-89

	B
	83-86

	B-
	80-82

	C+
	76-79

	C
	74-75

	C-
	70-73

	D
	60-69

	F
	<59



Attendance/class participation 
Regular attendance is one of the most important parameters to successful completion of the course requirements. Even though I will not take attendance, I expect that you read required readings before class, and participate in classroom discussions. 
Problem Sets:
There are 10 problem sets that cover the class materials. Each problem set has 5-10 questions from the class exercises. Each problem set is worth 3 points. Completion of these problem sets ensures that you have a grasp of the weekly readings, in-class discussions, and lab exercises.  The weekly problem sets are due at the beginning of each class on Mondays. 
Take-home Midterm Exam 
Midterm exam is a take-home exam, which you can do from the period of March 09 to March 16. You have to do this exam on your own, you can consult resources from the textbook, and online resources to solve real life problems (ethical considerations in data science, and predictions).  
Final Research Project 
The final research project would be a student-lead research project where you can form a team to formulate a research question to analyze a social problem. You can either form a team or conduct this research on your own. The final product would be a 20-page original research paper that answers the questions why the problem is important, where you get your data, and what technique you use to analyze the problem. 
We will use our lab sections in the class to discuss what project you want to carry out, and how to formulate a well-research question, and what technique to use for your particular research project. 
Grading of research papers.  To receive an “A,” a paper must be excellent in the following three areas.  
a. Research and demonstrated knowledge.  The paper should cite a good range of quality scholarly sources and demonstrate depth of knowledge based on working with these sources.
b. Organization and argument.  The paper should address the assigned topic, present a well-supported argument, and draw appropriate conclusions.
c. Writing and documentation.  The paper should be clearly and correctly written, and footnotes and bibliography should be complete and correct.
d. Have reproducible R code 
To receive a grade in the “B” range, a paper must be good in at least three of the four areas. 
Final Reflection 
If you choose to do a group research project, you should write a final reflection essay to discuss your team work process such as what role you assumed in the project, and how did you come to that role, and what have you learned from the process of researching, coding, and writing a final paper with others. 
If you choose to do the research on your own, you should write a final reflection essay about  the different challenges that you face while doing the research, what kind of technical problems did you encounter, how did you troubleshoot various technical issues, what have you learned from presenting data. 

STATEMENT ON ACADEMIC HONESTY

As a member of this class, you are part of both the Hunter College community and a larger community of social scientists.  You have joined two communities that are devoted to sharing and creating knowledge.  This process depends, however, on the intellectual honor and correct scholarly techniques of everyone involved.  Always acknowledge the sources of ideas and information.  Borrowing even a sentence or two from someone else’s work without proper citation is plagiarism.  As you conduct your research, be scrupulous in noting and attributing your sources.  The reader of your paper should be able to retrace the steps that you took in carrying out your research.  We will discuss this further in class, but by all means, see me if you have questions.  

PLEASE READ CAREFULLY! 
Laptop: You should always carry your own laptop to the class for lab work. Since we use an open-source software, it is best for you to use it on your own laptop. 

Make-up exam will be given only in cases of severe illness or crisis. If you miss the midterm exam, contact me as soon as possible before the test to discuss your reasons for postponement. 
Extra Resources
Please get to know the research librarians at Hunter College, and they are extremely nice, and helpful. 
If you need help about how to social computing, please visit The Social Sciences Computing Lab (Level B1 of Hunter East).
If you have any question regarding to your requirement for your master’s program, please contact Nanda Kalimootoo (Room West Building, 1622).
If you have any question pertaining to the course materials, assignments, please contact me at nthan@gradcenter.cuny.edu. 
 


COURSE SCHEDULE

PART I - INTRODUCTION & ETHICAL ISSUES IN DATA SCIENCE
Week 1 (Jan - 27): Introduction 
· Lab: Setting up Slack, R & Rstudio, Github repo of class, class webpage   
Week 2 (Feb -03): Ethics in Data Science 
· Problem set 1 (getting started) 
· Lab: Introduction to Data Camp, Basics of R 

II. R PROGRAMMING LANGUAGE & MACHINE LEARNING 101 

Week 3 (Feb – 10): Introduction to R Programming Language 
· Problem Set 2
· Lab 1: Objects and functions in R, Vectors and Data Types, Data Structure 
Week 4 (Feb – 17): No class – Presidents Day 
Week 5 (Feb – 24): Data Cleaning in R 
· Problem Set 3
· Lab: Packages, Importing Data 
Week 6 (March – 02): Logistics Regression and Ordinary Least Square Regression 
· Problem set 4
· Lab: Group work using logistics regression and OLS regression 
Week 7 (March – 09): Decision Tree and Random Forests, Introduction to Machine Learning 
· Problem set 5
· Lab: Decision tree and Random Forest 
· Take home mid-term exam 
Week 8 (March-16): Guest Speaker 1
· Exam Review, and mid-term evaluation 
· Final Project discussion 

III. TEXT MINING (DIGITAL TRACE DATA, TWITTER API, TEXT PROCESSING, TOPIC MODELING)

Week 9 (March 23): Digital Trace Data 
· Problem set 6 (Decision Tree and Random Forests) 
· Lab: Twitter API exercises 
Week 10 (March 30): Sentiment Analysis and Data Cleaning  
· Problem set 7
· Lab: Text Data Cleaning & Sentiment Analysis 
Week 11 (April 6): Structural Topic Modeling  
· Problem set 8 
· Lab: Structural Topic Modeling 
IV. FINAL PROJECT

Week 12 (April 13): Spring Break  
Week 13 (April 20): Guest Speaker 2 
· Problem set 9 
· Lab: Final Project Lab 
Week 14 (April 27): Final Project Lab work 
Week 15 (May 4): Presentations 
Week 16 (May 11): Presentations & Wrap-up 


