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COURSE DESCRIPTION

I. Catalog Description

CS 2410   Fundamentals of Data Science (3)

Foundations of data science. Critical concepts and skills in mathematics, statistics and computer programming for data analytics. Fundamental data and file structures to support data analytics. Analysis of real-world datasets. Data privacy and data security.

Prerequisite: C or better in CS 1260 or CS 141 or CS 1400, MAT 1050 and STA 1200, or consent of instructor. 


II. Expected Outcomes
 
· Define and explain the key concepts and models relevant to data science.
· Learn the basic concepts of linear algebra (vector and matrix representations and operations) and its applications in data science.
· Learn the basic concepts of descriptive statistics (mean, median, standard deviation and so on) and its applications in data science.
· Construct the fundamental data structures such as multi-dimensional arrays, lists, trees, and simple databases as well as basic file structures such as text, csv, and JSON files.
· Perform simple data analytics with real-world datasets using state-of-the-art tools and platforms.
· Conduct case studies in data privacy and data security
III. Textbook and References

Required text:
Joel Grus. Data Science from Scratch: First Principles with Python. O’Reilly publishing. ISBN- 13: 978-1491901427.

Reference:
An Introduction to Data Science. By J. Stanton, 2013. Available free online at https://drive.google.com/file/d/0B6iefdnF22XQeVZDSkxjZ0Z5VUE/edit


IV. Minimum Student Materials

Textbook, class handouts, and selected technical papers and tutorials.


V. Minimum College Facilities

A classroom with a projection system. Computer laboratory with computing facility, network connections, and required software (e.g., Python, R and associated libraries).

	
VI. Course Outline

· Introduction to Data Science (2 hrs)
· Big Data Characteristics and Case Studies (4 hrs)
· Basics of Linear Algebra – vectors, matrices, and operations (4 hrs)
· Toolboxes and file formats for Data Science (2 hrs)
· Data types (2 hrs)
· Tables, multi-dimensional arrays, slices
· Data Collections and Manipulations (4 hrs)
· Exploratory Data Analysis (4 hrs)
· Mean, variance, data distributions, outlier treatment, etc.
· Statistical Inference (4 hrs)
· Population, samples, probability distributions
· Statistical modeling and fitting a model
· Delivering Results (4 hrs)
· Visualization, data products and visual data analytics
· Data Privacy and Data Security (2 hrs)
· Introduction to SQL and NoSQL Database Systems (4 hrs)
· Team Projects (4 hrs)
· Group Presentations (3 hrs)
· Tests (2 hrs)
  Total 45 hours.


VII. Instructional Methods

In-class lectures, research paper discussions of state-of-art in data science, projects to help students practice programming techniques on data science techniques, and a team project to summarize and facilitate students learning on the topics.


VIII. Evaluation of Outcomes

A. Student Assessment
Students will be evaluated based on participation in discussions and contributions to class activities, exams, and projects including a team project. The team project will require presentation, demo, as well as a written report.

B. Meaningful Writing Assignment
Students are required to write commentaries to major program components of each programming project as well as a report for the team project.

C. Matrix of Course Student Learning Outcomes vs Methods of Assessment

	Course Learning Outcomes
	Participation and contribution
activities
	Projects
	Tests

	Define and explain the
key concepts and models relevant to data science.
	x
	x
	x

	Describe and analyze
the process of data science.
	x
	x
	x

	Develop an appreciation of the many techniques for data modeling.
	x
	x
	x

	Use the fundamental data structures as well as basic file structures.
	x
	x
	x

	[bookmark: _GoBack]Familiar with commercial and open source tools.
	
	x
	



