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?
OFFICE HOURS 

By appointment 
OBJECTIVES 
This is a beginning course for statistics students. The focus of the course is on the fundamental principles and best practices for data manipulation and visualization. It covers two parts: First part will focus on basic concepts such as data types and data manipulation and query. The second part will focus on data visualization starting with the exploratory data analysis using various statistical plots. The data manipulation and visualization methods will be materialized in code using Tableau, Flourish, and Python packages. Students will create their own data visualizations, and learn to use Open Source data visualization tools.
LEARNING OUTCOMES:

· Learn data types

· Perform basic data operations using Tableau and Python. Apply data transformations such as aggregation and filtering for visualization. Indexing, slicing, and subsetting in pandas DataFrames.
· Practical experience building and evaluating visualization systems. Design and create data visualizations.

· Conduct exploratory data analysis using visualization.

· Using the Grammar of Graphics to convert data into figures using the seaborn and matplotlib libraries
· Identify potential pitfalls when handling data with Tableau and Python

· Create basic and visually appealing diagrams using Tableau and Python

· Arrange visual presentations of data for effective communication.

· Design and evaluate color palettes for a visualization based on principles of perception.

· Identify opportunities for the application of data visualization in various domains.

PREREQUISITE

None
TOPICS
1. Brief introduction and development of data visualization, Gestalt Principles. Properties of good visualization techniques.
2. Data description, and data types, proper visualization tools for specific data types (bar plot, box-plot, violin plot, histogram, scatter plot etc.). Color separation, value representation by color in data visualization and color palettes.
3. Introduction to Tableau Public
4. Basic data manipulation; select, sort, filter, summarize and combine datasets with Tableau
5. Visualization with Tableau and preparing dashboards

6. Interactive plotting by Flourish

7. Basic data manipulation; select, sort, filter and summarize datasets with Python codes (Numpy, Pandas etc.)
8. Grouping and pivoting data sets with Python codes

9. Data quality: Validity, Accuracy, Completeness, Consistency, Uniformity

10. Data cleaning and tidying: Recoding, character manipulation, converting dates, string normalization, string matching, string distances, detection and localization of errors, deductive correction, tidying messy data

11. Dealing with common problems like missing or inconsistent values in     datasets with Python packages

12. Visualizing data with basic plots and visualizing, and interpretation of 1D distributions by using Python libraries (Mathplotlib, Seaborn etc.).

13. Visualization and interpretation of multivariate data by using Python libraries. 

14. Practical exercises that are based on real-life examples.

TEXT
· No specific textbook
RECOMMENDED TEXTBOOKS
On Data Visualization:

· Storytelling with Data: A Data Visualization Guide for Business Professionals by Cole Nussbaumer Knaflic, Wiley; 1st edition (November 2, 2015)
· The Visual Display of Quantitative Information by Edward R. Tufte, Graphics Press; 2nd edition (February 14, 2001)
· Data Visualization - A Practical Introduction by Kieran Healy, Princeton University Press; 1st edition (December 18, 2018)
· How Charts Lie: Getting Smarter About Visual Information by Alberto Cairo, Princeton University Press; 1st edition (December 18, 2018)
· Effective Data Visualization: The Right Chart for the Right Data by Stephanie Evergreen, SAGE Publications, Inc; 2nd edition (May 14, 2019)
· Fundamentals of Data Visualization: A Primer on Making Informative and Compelling Figures by Claus O. Wilke, O'Reilly Media; 1st edition (April 30, 2019)
· Visualize This: The Flowing Data Guide to Design, Visualization, and Statistics by Nathan Yau, Wiley; 1st edition (July 20, 2011)
· Effective Data Storytelling: How to Drive Change with Data, Narrative, and Visuals by Brent Dykes, Wiley; 1st edition (December 17, 2019)
· Information Dashboard Design: Displaying Data for At-a-glance Monitoring by Stephen Few, Analytics Press; Second Edition (August 15, 2013)
· Beautiful Visualization. Looking at Data through the Eyes of Experts by Julie Steele and Noah Iliinsky, O'Reilly Media; 1st edition (July 13, 2010)
· Knowledge Is Beautiful by David McCandless, Harper Design; Illustrated edition (October 21, 2014)
· Data Visualisation: A Handbook for Data Driven Design by Andy Kirk, SAGE Publications Ltd; 2nd edition (September 11, 2019)
On Data Preparation:

· Practical Statistics for Data Scientists: 50+ Essential Concepts Using R and Python by Peter Bruce, Andrew Bruce, and Peter Gedeck, O'Reilly Media; 2nd edition (June 2, 2020
· Principles of Data Wrangling: Practical Techniques for Data Preparation 1st Edition by Tye Rattenbury, Joseph M. Hellerstein, Jeffrey Heer, Sean Kandel, Connor Carreras O'Reilly Media; 1st edition (July 15, 2017)
· Data Science from Scratch: First Principles with Python, 2nd Edition by Joel Grus, O'Reilly Media; 2nd edition (May 16, 2019)
· Python for Data Science: The Ultimate Beginners' Guide to Learning Python Data Science Step by Step by Ethan Williams, Independently published (August 18, 2019)
· Bad Data by Q. Ethan McCallum, O'Reilly Media; 1st edition (December 4, 2012)
· Best Practices in Data Cleaning by Jason Osborne, SAGE Publications, Inc; First edition (January 9, 2012)
· Data Wrangling with Python by Jacqueline Kazil, O'Reilly Media; 1st edition (March 15, 2016)
· Feature Engineering and Selection (Chapman & Hall/CRC Data Science Series) 1st Edition by Max Kuhn, Kjell Johnson, Routledge; 1st edition (June 30, 2021)
ATTENDANCE 

Mandatory, though I will not take roll. You are responsible for everything we do in class, even on days you do not attend.

GRADING


Midterm exam (20%)
Homework and Datacamp assignments (20%) 
Quizzes (10%)
Project1 (25%): Preparing visualizations and a dashboard using Tableau + EDA report_Students work separately on the same dataset we provided.
Project2 (25%): Cleaning and tidying data with Numpy and Pandas, preparing visualizations using Matplotlib, Seaborn etc._Group project on different datasets for each group + EDA report + reflection report.
Project: The details of the coverage and the report will be given during the semester.

There is a Github page of the course (https://github.com/MetuStat112, https://metustat112.github.io/) so that you can have a Github project repository that you can reach in the future. On this page, also your projects and coursework will be shared publicly. 

This class is supported by DataCamp, the learning platform for data science (Invitation link will be shared with you by ODTUCLASS. We will focus on the data cleaning, tidying, and visualization courses using Tableau and Python. I will assign homework and projects covering a whole course or a chapter. You will learn the application faster through immediate and personalized feedback on every exercise.

MAKE-UP WORK 

Make-up exams will only be given in very unusual circumstances (or, in the event of an emergency, *very* strong documentation of that emergency). Please contact me if you need to take the make-up exam.
LATE HOMEWORKS
There will be several assignments. Your teaching assistant will inform you about them. The deadline for the homework assignments will be the beginning of the recitation hour.
Collaboration is allowed as idea-sharing. However, you should write up your work on your own and in your own words. Exact duplication of others' work is considered plagiarism and graded as zero.
Your homework will not be graded, if you send it after the deadline.
ACADEMIC INTEGRITY

All assignments, quizzes, and exams must be done on your own. Note that academic dishonesty includes not only cheating, fabrication, and plagiarism but also includes helping other students commit acts of academic dishonesty by allowing them to obtain copies of your work. You are allowed to use the Web for reference purposes, but you may not copy code from any website or any other source. In short, all submitted work must be your own. Should a student be caught cheating during an examination or be involved in plagiarism, a zero (0) will be assigned for the exam, quiz, or writing assignment. 

Please look at the following page for further information: 

http://www.ueam.metu.edu.tr/TURKCE/ueam/ueam_ilkeler/ueam_ilkeler_honor_code_tab.htm
Information for Students with Disabilities

To obtain disability-related academic adjustments and/or auxiliary aids, students with disabilities must contact the course instructor and the ODTÜ Disability Support Office as soon as possible. If you need any accommodation for this course because of your disabling condition, please contact me. For detailed information, please visit the website of Disability Support Office: http://engelsiz.metu.edu.tr/
IMPORTANT DATES:

Week of the ADD-DROP for the classes: October 9-13, 2023

National Holiday: October 29th, 2023 (Sunday)

WITHDRAWAL: December 4-10, 2023 (Only for undergraduate students)

New Years’ Day: January 1st, 2023 (Monday)

End of lectures: January 5th, 2024

Final exams: January 8-20, 2024
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