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NEW YORK CITY COLLEGE OF TECHNOLOGY

THE CITY UNIVERSITY OF NEW YORK

DATE:
Nov 12, 2018
TO:

Prof. Phillip Anzalone, College Curriculum Committee Chair
FROM:
Sunghoon Jang (subcommittee chair), Stephanie Anne Boyle and Brad Isaacson 
SUBJECT:
Final Report for Proposal 17-22, BS in Data Science 
PROPOSAL OVERVIEW:   

The Department of the CST proposes a Bachelor of Science degree program in Data Science. Data Science is “the study of data” combining statistics, informatics and computing in an effort to understand all aspects of data including environment, organization and the social and ethical implications. Students enrolled in the Bachelor of Science (BS) in Data Science program will gain a quantitative understanding of logical, statistical and business analysis as well as computing principles. They will be versed in various computing methods and tools used to analyze and understand massive amounts of data. Graduates of the program can benefit from the abundance of employment opportunities available both in public and private sectors within the tristate area and beyond. In addition, graduates of the program can pursue graduate studies at several graduate schools including the CUNY Graduate Center. 

RATIONALE:

The purpose and goal of the BS in Data Science program is to prepare graduates with the technical skills necessary to enter careers in the Data Science field, which is one of the fastest-growing fields today. The program is designed to provide a well-rounded interdisciplinary education for the new generation of Data Scientists who will be prepared to meet the challenges of the domain. Graduates of the program should be able to secure employment as data scientists in various domains including financial, business, marketing and medical as well as others. In addition, graduates should be able to make positive contributions to the field.

PROPOSED 8 NEW COURSES FOR THE PROGRAM  
CST 2312
Information and Data Management I

Contact Hours: 3 credits (2 lecture and 2 lab hours)
Pre-requisite: CST 1101 (Problem Solving Using Computers)
Catalog Description

An introduction to informatics and intellectual tools covers topics related to the digital infrastructure, acquisition, organization, management and curation of data. The course is structured around Python tools for regular expression analysis, accessing data sources (crawling, Web APIs), and analysis of structured data. The final project includes an application of the technical topics discussed in class.
Brief rationale:
Information and Data Management I is the first course in the two-course series. This two-course series provides a comprehensive introduction to programming with Python that goes beyond the basic concepts and focuses around data processing and analysis. In the modern world, data is the lifeblood of any organization and the driving force for development of new successful models for decision making. Competency in programming is an essential skill for successfully extracting information and knowledge form data. Also, this course is integral to the proposed Bachelors in Data Science curriculum program of the Computer Systems Technology department.
CST2402
Introduction to Data Science 

Contact Hours: 3 credits (2 lecture and 2 lab hours)

Pre-requisite: CST1204 (Database Fundamentals) and CST1201 (Programming Fundamentals)

Pre or Co-Requisite: MAT1475 (Calculus I)

Catalog Description

Basic concepts and principles of the Data Science domain including: definition, framework, techniques, issues and business uses. Topics include data collection, processing and management, exploratory data analysis, data visualization and presentation and ethical issues. Projects involve the use of data science techniques and tools to solve business problems and improve business decision making.  

Brief rationale:

The CST2402 Introduction to Data Science course introduces students to the fundamental concepts and principles of the Data Science domain and provides students with hands-on experience in the use of Data Science tools for business problem solving and decision making. Concepts discussed in this course are the underpinnings of topics covered in detail in upper level courses in the B.S. in Data Science.
CST 3502
Data Mining

Contact Hours: 3 credits (2 lecture and 2 lab hours)

Pre-requisite: CST 2312 (Information and Data Management I) and CST 2402 (Introduction to Data Science)
Catalog Description

Theory and practice of data mining methods for extracting knowledge from data using state-of-the-art software (WEKA) for solving scientific and business problems will be covered. Topics discussed in the class include: data preprocessing, classification and prediction, association mining and cluster analysis. Projects either involve research in data mining or address a practical problem using the methods and tools introduced in the class.
Brief rationale:

Data Mining or knowledge discovery, is the computer-assisted process of digging through and analyzing enormous sets of data and then extracting the meaning of the data. Data mining models are at the heart of successful information and product search, automated merchandising, smart personalization, dynamic pricing, social network analysis, genetics, proteomics, and many other technology-based solutions to important problems in businesses. Also, this course is integral to the proposed Bachelors in Data Science curriculum program of the Computer Systems Technology department.
CST 3512
Information and Data Management II
Contact Hours: 3 credits (2 lecture and 2 lab hours)

Pre-requisite: CST 2312 (Information and Data Management I)
Catalog Description

Topics related to the digital infrastructure, management and curation of data both structured (record-based) and unstructured (such as text). The course concentrates on the Python tools for accessing data sources (crawling, Web APIs), data cleaning, text data analysis, data visualization and applications to different domain of interest.
Brief rationale:

Information and Data Management II is the second course in the two-course series. This two-course series provides a comprehensive introduction to programming with Python that goes beyond the basic concepts and focuses around data processing and analysis. In the modern world, data is the lifeblood of any organization and the driving force for development of new successful models for decision making. Competency in programming is an essential skill for successfully extracting information and knowledge form data. Also, this course is integral to the proposed Bachelors in Data Science curriculum program of the Computer Systems Technology department.
CST 3602
Data Visualization

Contact Hours: 3 credits (2 lecture and 2 lab hours)

Pre-requisite: CST 3512 (Information and Data Management II) and MAT 2572 (Probability and Mathematical Statistics I)

Catalog Description

Basic visualization design techniques and evaluation principles, techniques for visualizing multivariate, temporal, text-based, geospatial, hierarchical, and network/graph-based data. The final project for the course is to acquire, parse, analyze a large dataset, and create meaningful, good visualization for this dataset.

Brief rationale:

Data Visualization allows to combat the information overload in the modern world. A well-designed visual data rendering can improve the data comprehension, information interpretation, and decision-making process. Also, this course is integral to the proposed Bachelors in Data Science curriculum program of the Computer Systems Technology department.
CST 4702
Machine Learning Fundamentals
Contact Hours: 3 credits (2 lecture and 2 lab hours)

Pre- or Co-requisite: CST3650 (Data Structures), CST3502 (Data Mining) and MAT2572 (Statistics and Probability)
Catalog Description

Introduces fundamental machine learning algorithms and techniques, and their implementations applied to solving real world problems. Topics include supervised learning (parametric/non-parametric algorithms, support vector machines, kernels, neural networks), unsupervised learning (clustering, dimensionality reduction, recommender systems, deep learning) and best practices in machine learning (bias/variance theory; innovation process in machine learning). The theory of machine learning and the practical know-how lead to numerous case studies with applications in text understanding (web search, anti-spam), medical informatics, audio, database mining, and other areas
Brief rationale:

Machine Learning is concerned with computer programs that automatically improve their performance through experience (e.g., programs that learn to recognize human faces, drive autonomous robots, etc). This course covers the theory and practical algorithms for machine learning from a variety of perspectives, which is a core fundamental tool for data scientists, researchers and engineers of today’s world.  
CST 4802
Information Retrieval 

Contact Hours: 3 credits (2 lecture and 2 lab hours)

Pre-requisite: CST4702 (Machine Learning Fundamentals)

Catalog Description

Basic and advanced concepts and principles of information retrieval including: definition, framework, issues and uses. Issues related to interface, relevance, language processing and indexing are discussed. Information retrieval techniques covering both effectiveness and run-time performance are covered as well as heuristics and algorithms used in information retrieval systems. Information retrieval mechanisms used in both websites and web search engines are also discussed.

Brief rationale:

The CST4802 Information Retrieval course provides students with hands-on experience in the design, implementation and use of techniques and tools related to information retrieval which is an integral component of the Data Science domain. The concepts, techniques and tools covered in this course are integral in the process of data acquisition and presentation.
CST 4812
Natural Language Processing

Contact Hours: 3 credits (2 lecture and 2 lab hours)

Pre-requisite: CST 3512 (Information and Data Management II) and MAT 2572 (Probability and Mathematical Statistics I)

Catalog Description

Introduces a broad range of techniques that aim to read, understand, and extract information from natural language text resources using both knowledge-based and statistical approaches for syntax, semantics, and discourse.  In addition to introducing theoretical aspects and methods of natural language processing (NLP), the course covers multiple applications such as Machine Translation, Summarization, Interactive Dialog Systems, etc.
Brief rationale:

Vast amounts of new information and data that are generated every day are presented in a text form (e.g., new articles, product reviews, scientific articles, etc.). This text data needs to be accessed, analyzed, annotated, processed. Natural Language Processing studies methods, techniques, and tools that are designed for automatics analysis and processing of text data.  Also, this course is integral to the proposed Bachelors in Data Science curriculum program of the Computer Systems Technology department.
STRENGTHS:
The graduates of the program: (1) can benefit from the excellent employment opportunities in the public and private sectors in the tristate area and beyond; (2) can pursue graduate studies. This new program will significantly increase the opportunities available to City Tech and CUNY students transferring to City Tech for employment or graduate education and who are interested in the application of data science techniques and methods to a variety of domains, such as, finance, biology, medicine, business, etc.
CONCERNS:
There was an issue about addressing the ethics in data science and the proposers agreed to reflect the ethics through new proposed courses in Data Science program.
WEAKNESSESS: None
SUBCOMMITTEE ACTIVITIES:
The subcommittee met on October 11, 2018. The subcommittee met with the proposers, Provost Bonne August, Associate Provost Pam Brown, Dean Kevin Hom and Kim Cardascia on November 1, 2018. A substantial number of modifications were recommended and incorporated in the final document. An open hearing was held on November 12, 2018.


