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New York City College of Technology, CUNY 
CURRICULUM MODIFICATION PROPOSAL FORM
This form is used for all curriculum modification proposals. See the Proposal Classification Chart for information about what types of modifications are major or minor.  Completed proposals should be emailed to the Curriculum Committee chair.
	Title of Proposal
	New course: Applied methods in machine learning

	Date
	10/06/2020

	Major or Minor
	Major

	Proposer’s Name
	Marcos S. Pinto

	Department
	Computer Systems Technology

	Date of Departmental Meeting in which proposal was approved
	08/30/2019

	Department Chair Name
	Ashwin Satyanarayana

	Department Chair Signature and Date
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	Academic Dean Name
	Gerarda M. Shields

	Academic Dean Signature and Date
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	Brief Description of Proposal
(Describe the modifications contained within this proposal in a succinct summary.  More detailed content will be provided in the proposal body.
	This new course will be offered as an elective in the bachelor's program.


	Brief Rationale for Proposal
(Provide a concise summary of why this proposed change is important to the department.  More detailed content will be provided in the proposal body).  
	Students will understand the current and future capabilities of machine learning, a transformative technology, in order to effectively unlock its potential for further exploration.


	Proposal History
(Please provide history of this proposal:  is this a resubmission? An updated version?  This may most easily be expressed as a list).
	New proposal


New York City College of Technology, CUNY 
NEW COURSE PROPOSAL FORM
	Course Title
	Applied Methods in Machine Learning

	Proposal Date
	09/09/19

	Proposer’s Name 
	Marcos S. Pinto

	Course Number
	CST3529

	Course Credits, Hours
	3 credits,  2 lecture hours and 2 lab hours)

	Course Pre / Co-Requisites
	Pre-requisites: CST 1201 Programming Fundamentals
and MAT 2440 Discrete Structures and Algorithms I

	Catalog Course Description
	Developing machine learning applications for knowledge-based systems, agent systems and business strategies. Basic techniques for building intelligent computer systems and that learn from data to solve simple to complex real world problems. Includes neural networks, decision processes, graphic models and regressions. Technical requirements: basic knowledge of Python programming and algorithms.

	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.

	Students will understand the current and future capabilities of machine learning, a transformative technology, in order to effectively unlock its potential for further exploration.

	CUNY – Course Equivalencies
Provide information about equivalent courses within CUNY, if any.
	PHYS3600 – Machine Learning for Physics – Citytech Physics Dept. Pre-requisites: CST 1201 or equivalent, MAT 1272 or MAT1372 or 2572 or permission

	Intent to Submit as Common Core
If this course is intended to fulfill one of the requirements in the common core, then indicate which area.
	NO. This course is necessarily in constant evolution due to its nature which is related to making machines learn to operate as close as the way human beings do.

	For Interdisciplinary Courses:
· Date submitted to ID Committee for review
· Date ID recommendation received
- Will all sections be offered as ID? Y/N
	N/A

	
	N/A

	
	N/A

	Intent to Submit as a Writing Intensive Course
	No


Please include all appropriate documentation as indicated in the NEW COURSE PROPOSAL Combine all information into a single document that is included in the Curriculum Modification Form.
Proposed Course Name: Applied Methods in Machine Learning
Course Overview & Rationale
The proposed course is designed to teach the students the basics of developing intelligent applications using machine learning which trains the computer to recognize and identify patterns and similarities of data. The goal is to make automated systems to learn from experience thus mimicking human beings.  This new course is proposed based on the following considerations:
1. There is no such course in either the Associate-level or the Bachelor-level in the Computer Systems Technology (CST) department.
2. CST students who are Interested on machine learning must register with the Physics department to take PHYS3600 Machine Learning for Physics and Astronomy which only focus on these two domains, Physics and Astronomy. The proposed course cover domains from many other areas such as business, health, sports, and games.
3. Machine learning is such as an important topic as it contributes to our power of decision making with less risk and with more certainty of success. And we can not afford not to make its learning not available to our students.
4. Finally, CST students will gain a valuable knowledge on the development of Artificial Intelligence applications which will ultimately demonstrate to them how machine learning technology benefits their personal lives. These applications can handle extremely large datasets and identify patterns, predict outcomes, and personalize products and other people’s interests.
Course Need
Students who would take this class: students in the BTech program 
Department: Computer Systems Technology
Program: Bachelors in Technology
The number of section (s) anticipated: one section for the first year
Projected headcount: 24 students
Physical Resources required: Basic smart room set-up: a screen, and an overhead projector/a TV set that is run by and connected to a computer
Course overlap: None
Faculty qualified for teaching this course: Yes, there are faculty members who have doctoral degrees in Computer Science with the concentration in computer application development for various domains.
Course design
Course context: This course will be offered as an elective in the BTech program.  Students are required to develop an independent project at the end of the semester. 
Course structure: This course will be offered in a lecture style/format. 
Anticipated Pedagogical Strategies and Instructional Design: This class will be run in a lecture-activity style/format. Any CST department classroom seats 24 students and it provides a computer workstation for each one of them. The class will start with a lecture, and then move on to create in-class activities, such as using Python-based programming languages to develop machine learning applications.
Providing Support to Programmatic Learning Outcomes: This course requires satisfactory completion of individual assignments, two major exams and a final term project. These activities will give students tools and knowledge to tackle current and future adventures in Artificial Intelligence.

New York City College of Technology/CUNY
Computer Systems Technology Department
CST3529 – Applied Methods in Machine Learning
(3 credits, 2 class hours, 2 lab hours)
	INSTRUCTOR:
	OFFICE:

	E-MAIL:
	PHONE:

	OFFICE HOURS:
	


1. Course Description:
This course will teach students how to develop machine learning applications for knowledge-based systems, agent systems, and business strategies. The students will learn basic techniques for building intelligent computer systems and will understand how this branch of Artificial Intelligence learns from data to solve simple to complex real world problems. They will implement machine learning using neural networks, decision processes, graphic models, and regressions. Students are required to have some basic knowledge of Python programming and algorithms.
2. Course Objectives: 
Upon successful completion of the course, the student should be able to:
    1. Understand what AI is and why we need to study it 
    2. Understand the basics of machine learning and the most important methods used in machine learning
    3. Create simple to complex applications to illustrate how real-world problems can be solved with AI. 
    4. Overcome the complexities/challenges in developing complex applications using Python programming language.
3. Prerequisite:
CST 1201 Programming Fundamentals and MAT 2440 Discrete Structures and Algorithms I
4. Required Text:
Required: Artificial Intelligence with Python, Prateek Joshi, Packt Publishing Co., 2017, ISBN: 978-1786464392
Reference: Artificial Intelligence, A Modern Approach, S. Russell & P. Norvig, 3rd. Edition, Prentice Hall Series, 2010,  ISBN: 978-0-13-604259-4
5. Evaluation and Grading (*) :

Midterm


35%                     



Final


35%

Project**


20%       

Class Participation, Tests, 

Homeworks

10% 
* No late submissions of assignments will be accepted if there is no reasonable excuse.
** Project – Individual, online submission. A typical project will include forecasting the outcome of a current problem in the big data field, such as dynamic learning programs (Education), wearable devices and sensor (Healthcare), cybersecurity (Government), etc.
6. Grade System*:
	Grade
	A
	A-
	B+
	B
	B-
	C+
	C
	D
	F

	Range
	93-100
	90-92.9
	87-89.9
	83-86.9
	80-82.9
	77-79.9
	70-76.9
	60-69.0
	<= 59.9


* All CST students must attain a grade of C or better in all CST courses
7. Academic Integrity:
Students and all others who work with information, ideas, texts, images, music, inventions, and other intellectual property owe their audience and sources accuracy and honesty in using, crediting, and citing sources. 
As a community of intellectual and professional workers, the College recognizes its responsibility for providing instruction in information literacy and academic integrity, offering models of good practice, and responding vigilantly and appropriately to infractions of academic integrity. Accordingly, academic dishonesty is prohibited in The City University of New York and at New York City College of Technology and is punishable by penalties, including failing grades, suspension, and expulsion.
Please review City Tech’s Academic Integrity Policy Manual found at https://openlab.citytech.cuny.edu/academicintegrity/files/2016/10/Academic-Integrity-Policy-Manual-2017.pdf, and in the City Tech catalog at http://www.citytech.cuny.edu/catalog/docs/catalog.pdf which outlines the college’s Academic Integrity Policy.
8. Attendance Policy:
You are permitted to be absent from a class a maximum of three class sessions. This is in accordance with the college policy that sets the maximum number of permissible absences at 10% of the number of class meetings scheduled for the semester.
9. Diversity Statement
The Computer Systems Technology Department complies with the college wide nondiscrimination policy and seeks to foster a safe and inclusive learning environment that celebrates diversity in its many forms and enhances our students’ ability to be informed, global citizens. 
Through our example, we demonstrate an appreciation of the rich diversity of world cultures and the unique forms of expression that make us human.
10. Disability/Medical Accommodations Statement
City Tech is committed to supporting the educational goals of enrolled students with disabilities in the areas of enrollment, academic advisement, tutoring, assistive technologies and testing accommodations. If you have or think you may have a disability, you may be eligible for reasonable accommodations or academic adjustments as provided under applicable federal, state and city laws. You may also request services for temporary conditions or medical issues under certain circumstances.
If you have questions about your eligibility or would like to seek accommodation services or academic adjustments, please contact the Center for Student Accessibility at 300 Jay Street room L-237, (718) 260-5143 or http://www.citytech.cuny.edu/accessibility/
Students who miss a scheduled presentation or exam due to illness or medically-related emergencies will be referred to the Center for Students Accessibility. The CSA will review any documentation requested and give the student a letter to share with the relevant instructor if accommodations need to be made.
11. Course Outline
	Week
	TOPIC

	1, 2
	Introduction to AI: introductory concepts, applications and modeling in AI, TensorFlow, and necessary Python packages. Ch 1-3, pg 1-25. Homework


	3, 4
	Classification and Regression Using Supervised Learning: with TensorFlow and using supervised learning techniques for classification and regression. Analyze income data and predict housing prices. Ch 3, pg 26-38


	4, 5
	Predictive Analytics with Ensemble Learning: Using predictive modeling techniques using Ensemble Learning particularly focused on Random Forests. Apply techniques to predict traffic on roads near sport stadiums. Ch 4, pg 39-50


	6, 7
	Detecting Patterns with Unsupervised Learning: Using unsupervised learning algorithms including K-means and Mean Shift Clustering to stock market data and customer segmentation. Ch 5-6, pg 50-63


	8
	Building Recommender Systems: Using algorithms to build recommendation engines Apply these algorithms to collaborative filtering and movie recommendations. Ch 7, pg 64-80


	9
	Logic Programming: Using expression matching, parsing family trees, and solving puzzles. Ch 8, pg 81-93
Midterm


	10, 11
	Heuristic Search Techniques: Using heuristic search techniques to search the solution space, simulated annealing, region coloring, and maze solving. Ch 9-10, pg 94-112


	12
	Object Detection and Tracking: Using optical flow, face tracking, and eye tracking to build intelligent applications. Ch 11, pg 113-124


	13
	Neural Networks: using algorithms to build a neural network for optical character recognition. Ch 12, pg 125-138


	14
	Deep Learning: Using algorithms and neural networks to build deep learning systems. We will also build an image classifier using neural networks. Ch 13, pg 139-150


	15
	Deep Learning (cont): generate music, malware detection, song similarity engine, predict customer propensity to purchase, suggest a movie to watch, and which ad to show to which user. Ch14, pg 151-170
FINAL


12. Course Assessment:
	For the successful completion of this course a student should be able to:
	Evaluation methods and criteria

	Describe the challenges, opportunities and constraints when working with Python, Scikit-Learn, and TensorFlow to develop machine learning applications.

	Students will develop/modify programs that illustrate principles of machine learning applications

	Identify societal challenges that can potentially be tackled by machine learning methods and determine which these methods can be applied
	Students’ ability to create applications that solve real-world problems.

	Model the societal challenges as mathematical problems that machine learning techniques can be applied and propose how to adjust these techniques to fit the problems.

	Students will use algorithms and machine learning techniques to turn mathematical models into problem solving applications. 

	Build efficient classifiers and process modules in order to search, make predictions, and image and natural language processing.
	Students will document/answer questions on issues of animation within game playing

	Appreciate the challenges of developing machine learning applications
	Students will address the following potential issues in their developed machine learning applications: jobs, bias, responsibility, and privacy.


13. General Education Outcomes and Assessment:
	Learning Outcomes
	Assessment Method

	SKILLS/Inquiry/Analysis Students will employ scientific reasoning and logical thinking.

	Students will describe problem, identify inputs, processes and desired outcomes in assignments, class work and tests.
Students will solve problems in assignments, class work and tests. Students will identify coding paradigms in assignments, class work and tests


	SKILLS/Communication
Students will communicate in diverse settings and groups, using written (both reading and writing), oral (both speaking and listening), and visual means

	Students will present their analysis of machine learning applications in written/oral form.

	Values, Ethics, Relationships/Professional/Personal Development  
Students will work with teams, including those of diverse composition. Build consensus. Respect and use creativity.

	Students will demonstrate creativity in modifying machine learning apps to meet the user needs.
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 Chancellor’s University Reports
While much work goes into the preparation of curriculum proposals, it is ultimately the chancellor’s reports that are the official documentation posted to designate the adoption of curricular changes. They can be viewed for all CUNY campuses by logging into the CUNY portal. Chancellor’s reports are used to update the catalog, degree requirements in DegreeWorks, and course information in CUNYfirst. There is a uniform format required and because of their importance they should be prepared carefully and be free of errors. Chancellor’s reports have the following sections.  Some sections are applicable to major modifications, some to minor modifications, and some to both. Please consult this list to determine whether your proposal is a major or minor modification.
Section AIV: New Courses
Please fill in all applicable fields.
New courses to be offered in the CST department
	Department(s)
	Computer Systems Technology

	Academic Level
	[ X ] Regular [ ] Compensatory [ ] Developmental [ ] Remedial 

	Subject Area
	

	Course Prefix
	CST

	Course Number
	3529

	Course Title
	Applied Methods in Machine Learning

	Catalog Description
	Developing machine learning applications for knowledge-based systems, agent systems and business strategies. Basic techniques for building intelligent computer systems and that learn from data to solve simple to complex real world problems. Includes neural networks, decision processes, graphic models and regressions. Technical requirements: basic knowledge of Python programming and algorithms.

	Prerequisite
	CST 1201, MAT 2440

	Corequisite
	None

	Pre- or corequisite
	None

	Credits
	3

	Contact Hours
	3 cl hrs

	Liberal Arts
	[   ] Yes [ X] No 

	Course Attribute (e.g. Writing Intensive, etc)
	Hands-on coding in programming languages

	Course Applicability
	[X ] Major
[  ] Gen Ed Required
[  ] Gen Ed - Flexible
[  ] Gen Ed - College Option
[  ] English Composition
[  ] World Cultures
[  ] Speech
[  ] Mathematics
[  ] US Experience in its Diversity
[  ] Interdisciplinary
[  ] Science
[  ] Creative Expression
  [  ] Advanced Liberal Arts
[  ] Individual and Society
[  ] Scientific World
 

	Effective Term
	Fall 2021


Rationale:  The rationale is one or two sentences explaining where the course fits into the curriculum and why it is being introduced.  Must include at least one title and IRP code of a program to which the new course is applicable, as per SED regulation.
This proposed course, CST3529, is an elective course for students in the BTech program. It fits the expectations of students who want to grasp the basic concepts of Machine Learning (ML) and apply them to real life examples. CST3529 with its examples supports all the department’s four bachelor-level tracks: Database, Networking & Security, IT Operations, and Software Development.
LIBRARY RESOURCES & INFORMATION LITERACY: MAJOR CURRICULUM MODIFICATION
Please complete for all major curriculum modifications. This information will assist the library in planning for new courses/programs. Consult with your library faculty subject specialist (http://cityte.ch/dir) 3 weeks before the proposal deadline. Course proposer: please complete boxes 1-4.  Library faculty subject specialist: please complete box 5.
	1
	Title of proposal
New course:
CST3529 Applied Methods in Machine Learning

	Department/Program
Computer Systems Technology

	
	Proposed by (include email & phone)
Marcos S. Pinto
mpinto@citytech.cuny.edu
(718) 260-5100
	Expected date course(s) will be offered 
September 2020
# of students 
24


	2
	The library cannot purchase reserve textbooks for every course at the college, nor copies for all students. Consult our website (http://cityte.ch/curriculum) for articles and ebooks for your courses, or our open educational resources (OER) guide (http://cityte.ch/oer). Have you considered using a freely-available OER or an open textbook in this course?
Yes, there is the alternative of using a freely downloadable earlier book (2015) by Sebastian Raschka from the same publishing company, Packt, of the suggested textbook.
 

	3
	Beyond the required course materials, are City Tech library resources sufficient for course assignments? If additional resources are needed, please provide format details (e.g. ebook, journal, DVD, etc.), full citation (author, title, publisher, edition, date), price, and product link.
Yes. The library subscribes to sufficient number of journals and databases in which students will find information and instructions on how to complete the courses' assignments. 


	4
	Library faculty focus on strengthening students' information literacy skills in finding, critically evaluating, and ethically using information. We collaborate on developing assignments and customized instruction and research guides. When this course is offered, how do you plan to consult with the library faculty subject specialist for your area?  Please elaborate.
Most definitely so. This course is  a very important area of IT, machine learning, which is constantly changing.  As new research papers on this subject are being published we will contact the library for the availability of these papers and in case necessary request for the possibility of having them accessible for our students. 


	5
	Library Faculty Subject Specialist  Prof. Junior Tidal
Comments and Recommendations
After surveying the library’s collection, I believe that the library could further supplement the collection with monographs related to TensorFlow, deep learning, artificial intelligence, algorithms and neural networks to better support this course. I also believe that additional books, other than the ones listed in the syllabus, focusing on Python would also be necessary. Additionally, I recommend other books that examine big data and machine learning from both critical and adulatory perspectives. 
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Date 09.12.19


LETTERS OF SUPPORT
1. Prof. German Kolmakov, Chair, Physics Department
1/28/2021 


Mail - MPinto@citytech.cuny.edu
Re: Letter of Support - New Course Proposal
German Kolmakov
Thu 1/7/2021 10:08 PM
To: Marcos Pinto <MPinto@citytech.cuny.edu>;
Cc: Ashwin Satyanarayana <ASatyanarayana@citytech.cuny.edu>;
Dear Ashwin, Dear Marcos,
Thank you. I’m happy to support this nice course.
I’m sure it will be helpful for your students and, also, will benefit will all City Tech student community.
Maybe we could chat at some moment about closer collaboration with the two similar courses – our and your machine learning.
I’ll run this internally at my department.
Best wishes, German
2. Prof. Roman Kezerashvili, Professor, Physics Department
1/28/2021 


Mail - MPinto@citytech.cuny.edu
Re: New Course Proposal - Letter of Support
Roman Kezerashvili
Thu 1/7/2021 11:25 AM
To: Marcos Pinto <MPinto@citytech.cuny.edu>;
Hi Marcos,
Happy and healthy New 2021 to you.
Thank you for your message. I think it would be much better if the letter of support will provide Dr. Acquaviva (VAcquaviva@citytech.cuny.edu). She developed this course for Physics Department and her support letter is logically more reasonable.
Best wishes, Roman
Roman Kezerashvili, Ph.D., D.Sc.
Professor of Physics
City Tech and Graduate Center
The City University of New York
Director of the Center for Theoretical Physics at City Tech 300 Jay Street
Brooklyn NY, 11201
Phone: 718 260 5277 Email:rkezerashvili@citytech.cuny.edu
3. Prof. Viviana Acquaviva, Associate Professor, Physics Department
1/28/2021 


Mail - MPinto@citytech.cuny.edu
Re: New Course Proposal - Letter of Support
Viviana Acquaviva
Mon 1/11/2021 12:22 PM
To: Marcos Pinto <MPinto@citytech.cuny.edu>;
Cc: Giovanni Ossola <GOssola@citytech.cuny.edu>; German Kolmakov <GKolmakov@citytech.cuny.edu>; Ashwin Satyanarayana
<ASatyanarayana@citytech.cuny.edu>;
Dear Marcos (and all),
Thanks for reaching out, and apologies for the delay in getting back to you. I thought it would be a good idea to have a discussion also with our Program Director and our Chair, in order to get all relevant feedback and ideas back to you at once. I am also including Dr Satyanarayana, who is extremely familiar with our class, both to keep him in the loop and in case he has any additional feedback.
In summary, we are glad that you are developing this class, and we fully agree that it's an important topic that should be taught in multiple departments, both out of necessity, and because giving students a wider set of choices is always a good thing. So we are happy to support your proposal.
Our proposal for you is that we maintain an open road between these two classes, and facilitate exchanges between students interested in exploring either approach. For example, students from your program who are interested in physical sciences could be encouraged to take PHYS3600, and students from our program could be directed to your class if they prefer it or need it. We could do this through an equivalence, or simply ensuring that Chairs and Program Directors from both sides will be open to giving permissions as adequate.
I hope this idea will find your support, and I wish you best of luck with your course development. All the best,
Viviana
-----------------------------------------------------------
Viviana Acquaviva, Ph.D. Associate Professor, Physics Office: N828
CUNY NYC College of Technology 300 Jay Street
Brooklyn NY 11201
drvivianaacquaviva.com
4. Masato Nakamura, Chair, Department of Mechanical Engineering Technology and Industrial Design Technology
1/26/2021 


Mail - MPinto@citytech.cuny.edu
Re: New Course Proposal - Letter of Support
Masato Nakamura
Tue 1/26/2021 4:20 PM
To: Marcos Pinto <MPinto@citytech.cuny.edu>;
Hi Marcos,
I'm sorry that I couldn't get back to you earlier.
Thank you for asking for a letter of support. Yes, I support the proposal. The contents are great and the name of the course is described more academically: I like it.
-------
Dear Curriculum subcommittee members
I support the proposal of CST3529 Applied Methods in Machine Learning. Machine learning is one of the most important for not only the computer industry but also for the automotive industry and other manufacturing industries. CST students will have a benefit from the new course for understanding how machine learning is applied to real-world problems.
Masato R. Nakamura, Eng.Sc.D.
Associate Professor and Chair
Department of Mechanical Engineering Technology and Industrial Design Technology ------
Let me know if this mail is good enough for you or not.
Regards, Masa
--
Masato R. Nakamura, Eng.Sc.D.
Associate Professor and Chair
Department of Mechanical Engineering Technology and Industrial Design Technology New York City College of Technology (City Tech)
The City University of New York (CUNY)
186 Jay Street, Voorhees Hall Room 532, Brooklyn, NY 11201
Tel: 973-671-8625, Email: mnakamura@citytech.cuny.edu
Web: citytech.cuny.edu/mechanical
MECH Community: https://openlab.citytech.cuny.edu/mech/
5. Sunghoo Jang, Chair, Dept of Computer Engineering Technology
 1/28/2021


 Mail - MPinto@citytech.cuny.edu
Fw: Letter of Support - New Course Proposal - CST3529 - Applied Methods in Machine Learning
Sunghoon Jang
Thu 1/28/2021 11:00 AM
To: Marcos Pinto <MPinto@citytech.cuny.edu>;
Cc: Benito Mendoza <BMendoza@citytech.cuny.edu>; Ashwin Satyanarayana <ASatyanarayana@citytech.cuny.edu>;
Dear Professor Pinto,
Thank you for contacting our CET department regarding your new course proposal. Attached please find a course syllabus of our CET 4973. As you can see from our course syllabus, we point out that your proposing course has about 70% overlapping issues with our CET 4973 course. However, this is a course which will be offered to CST students only with different teaching approaches than ours, so we agreed to apply the generosity and flexibility to approve your new course proposal.
Best Regards,
Sunghoon Jang, PhD
Professor & Chair
Dept of Computer Engineering Tech NY City College of Technology, CUNY 186 Jay St., Brooklyn NY 11201-2983 Tel: 718-260-5886
Email: sJang@citytech.cuny.edu
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