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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.

[image: ]

Please include all appropriate documentation as indicated in the Curriculum Modification Checklist.

For each new course, please also complete the New Course Proposal and submit in this document.

Please submit this document as a single .doc or .rtf format.  If some documents are unable to be converted to .doc, then please provide all documents archived into a single .zip file. 

ALL PROPOSAL CHECK LIST
	Completed CURRICULUM MODIFICATION FORM including:
	

	· Brief description of proposal
	Y

	· Rationale for proposal
	Y

	· Date of department meeting approving the modification
	Y

	· Chair’s Signature
	Y

	· Dean’s Signature
	Y

	Evidence of consultation with affected departments
List of the programs that use this course as required or elective, and courses that use this as a prerequisite.
	Y

	Documentation of Advisory Commission views (if applicable).
	NA

	Completed Chancellor’s Report Form.
	Y



EXISTING PROGRAM MODIFICATION PROPOSALS

	Documentation indicating core curriculum requirements have been met for new programs/options or program changes. 
	NA

	Detailed rationale for each modification (this includes minor modifications)
	NA






New York City College of Technology, CUNY
NEW COURSE PROPOSAL FORM (CET 4925)
This form is used for all new course proposals. Attach this to the Curriculum Modification Proposal Form and submit as one package as per instructions.  Use one New Course Proposal Form for each new course.

	Course Title
	Internet of Things

	Proposal Date
	October 18, 2015

	Proposer’s Name 
	Xiaohai Li and Farrukh Zia

	Course Number
	CET 4925

	Course Credits, Hours
	2 Class hours, 2 Lab Hours, 3 Credits

	Course Pre / Co-Requisites
	CET 4711 or department approval

	Catalog Course Description
	Introduction to the architecture of Internet of Things (IoT) and the basics of key technologies for developing an IoT system, including physical computing, communication and connectivity. A variety of IoT implementations and applications are introduced.  Students use some of the technologies with experimental hardware platforms to implement a prototype IoT system. 

	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	This course is designed as an elective course in the Computer Engineering Technology BTech program. It provides students with an introduction to the emerging and rapidly growing technology field, Internet of Things (IoT). It introduces the basics of key technologies used for implementing an IoT system and overviews a stack of enabling technologies for a variety of IoT applications. Students will have the opportunity to use the latest hardware and software tools to design and develop a prototype IoT system.  

	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.
	N/A

	Intent to Submit as An Interdisciplinary Course
	N/A

	Intent to Submit as a Writing Intensive Course
	N/A



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.
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New Course Proposal Check List
Use this checklist to ensure that all required documentation has been included.  You may wish to use this checklist as a table of contents within the new course proposal.
	Completed NEW COURSE PROPOSAL FORM
	√

	· Title, Number, Credits, Hours, Catalog course description
	√

	· Brief Rationale
	√

	Completed Library Resources and Information Literacy Form
	√

	Course Outline
Include within the outline the following.
	Y

	Hours and Credits for Lecture and Labs
If hours exceed mandated Carnegie Hours, then rationale for this
	√

	Prerequisites/Co- requisites
	√

	Detailed Course Description
	√

	Course Specific Learning Outcome and Assessment Tables
· Discipline Specific
· General Education Specific Learning Outcome and Assessment Tables
	√

	Example Weekly Course outline
	√

	Grade Policy and Procedure
	√

	Recommended Instructional Materials (Textbooks, lab supplies, etc)
	√

	Library resources and bibliography
	√

	Course Need Assessment (Please see attachment in the proposal)
Describe the need for this course. Include in your statement the following information.
	√

	Target Students who will take this course.  Which programs or departments, and how many anticipated?
Documentation of student views (if applicable, e.g. non-required elective).
	√

	Projected headcounts (fall/spring and day/evening) for each new or modified course.
	√

	If additional physical resources are required (new space, modifications, equipment), description of these requirements.  If applicable, Memo or email from the VP for Finance and Administration with written comments regarding additional and/or new facilities, renovations or construction.
	√

	Where does this course overlap with other courses, both within and outside of the department?
	√

	Does the Department currently have full time faculty qualified to teach this course?  If not, then what plans are there to cover this?
	√

	If needs assessment states that this course is required by an accrediting body, then provide documentation indicating that need.
	N/A

	Course Design (Please see attachment in the proposal)
Describe how this course is designed. Please see Course Design section in the proposal.
	√

	Course Context (e.g. required, elective, capstone)
	√

	Course Structure: how the course will be offered (e.g. lecture, seminar, tutorial, fieldtrip)?
	√

	Anticipated pedagogical strategies and instructional design (e.g. Group Work, Case Study, Team Project, Lecture)
	√

	How does this course support Programmatic Learning Outcomes?
	√

	Is this course designed to be partially or fully online?  If so, describe how this benefits students and/or program.
	√

	Additional Forms for Specific Course Categories
	N/A

	Interdisciplinary Form (if applicable)
	

	Common Core (Liberal Arts) Intent to Submit (if applicable)
	

	Writing Intensive Form if course is intended to be a WIC (under development)
	

	If course originated as an experimental course, then results of evaluation plan as developed with director of assessment.
	

	(Additional materials for Curricular Experiments)
	N/A

	Plan and process for evaluation developed in consultation with the director of assessment. (Contact Director of Assessment for more information).
	

	Established Timeline for Curricular Experiment
	





Chancellor's Report Section AIV: New Courses 
	Department(s)
	Computer Engineering Technology

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

	Subject Area
	Computer Engineering Technology

	Course Prefix
	CET

	Course Number
	4925

	Course Title
	Internet of Things

	Catalog Description
	Introduction to the architecture of Internet of Things (IoT) and the basics of key technologies for developing an IoT system, including physical computing, communication and connectivity. A variety of IoT implementations and applications are introduced.  Students use some of the technologies with experimental hardware platforms to implement a prototype IoT system.

	Prerequisite
	

	Corequisite
	

	Pre- or corequisite
	CET 4711 or department approval

	Credits
	3

	Contact Hours
	2 Class Hours, 2 Lab Hours

	Liberal Arts
	[   ] Yes  [X] No  

	Course Attribute (e.g. Writing Intensive, etc)
	

	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
	Spring 2017


Rationale:  This course is designed as an elective course in the Computer Engineering Technology BTech program. It provides students with an introduction to the emerging and rapidly growing technology field, Internet of Things (IoT). Students will have the opportunity to use the latest hardware and software tools to design and develop a prototype IoT system.   
Library Resources & Information Literacy Form: Major Curriculum Modification

Please complete for all major curriculum modifications. This information will assist the library in planning for new acquisitions; it will not affect curriculum proposals either positively or negatively.
Consult with library faculty subject selectors (http://cityte.ch/dir) 3 weeks in advance when planning course proposals to ensure enough time to allocate budgets if materials need to be purchased.
Course proposer: please complete boxes 1-4.  Library faculty subject selector: please complete box 5.

	1
	Title of proposal
CET4925 – Internet of Things

	Department/Program
Computer Engineering Technology (CET) / BTech in Computer Engineering Technology 

	
	Proposed by (include email & phone)
Prof. Xiaohai Li
xhli@citytech.cuny.edu / 718-260-5885
Prof. Farrukh Zia
fzia@citytech.cuny.edu / 718-260-5885
	Expected date course(s) will be offered 
Spring 2017
# of students 22



	2
	Are City Tech library resources sufficient for course assignments? Please elaborate.
A search of the CityTech/CUNY library catalog with the keyword “Internet of Things” shows sufficient print and electronic resources are available, that can be used as reference materials for this course.



	3
	Are additional resources needed for course assignments?  Please provide details about format of resources (e.g., ebooks , journals, DVDs, etc.), author, title, publisher, edition, and price.
No additional resources are needed for course assignments since sufficient number of books and journals on this subject are available in the library.



	4
	Library faculty focus on strengthening students' information literacy skills in finding, evaluating, and ethically using information. We can collaborate on developing assignments and offer customized information literacy instruction and research guides for your course. Do you plan to consult with the library faculty subject specialist for your area?  Please elaborate.
Once the course is offered, the department faculty teaching the course may consult with the library faculty subject specialist to determine the future needs of textbook change or update, and acquisition of additional journals and online resources. 



	5
	Library Faculty Subject Specialist _____Junior Tidal___(Email: jtidal@citytech.cuny.edu) _________
Comments and Recommendations


We have some materials related to the Internet of Things. You can see some materials here: http://cityte.ch/things and http://cityte.ch/sensornet .

04/17/2015




Computer Engineering Technology Department
Computer Engineering Technology Program
Sample Course Outline

	Prepared by
	Xiaohai Li and Farrukh Zia
	Revision date
	February 2, 2016

	Course No. & Title
	CET 4925 Internet of Things

	Course Description
	Introduction to the architecture of Internet of Things (IoT) and the basics of key technologies for developing an IoT system, including physical computing, communication and connectivity. A variety of IoT implementations and applications are introduced.  Students use some of the technologies with experimental hardware platforms to implement a prototype IoT system. 

	Hours / Credits
	2 class hrs, 2 lab hrs, 3 credits

	Pre-requisite
	

	Pre- / Co-requisite
	CET 4711 or department approval

	Gen-Ed Objectives
	Demonstrate acquisition of discipline-specific knowledge.

Gather, interpret, evaluate and integrate information from a variety of sources.

Demonstrate effective written and oral communication skills.

Function as an effective team member.

	Course Objectives/ Student Learning Outcomes
	Demonstrate the ability to apply technical terms in the field of Internet of Things.

Demonstrate knowledge of the basic techniques of using a microprocessor or microcontroller platform for IoT applications.

Demonstrate knowledge of the basic techniques of developing communication components for IoT applications. 

Demonstrate the ability to select and apply a knowledge of hardware and software tools to design and develop a prototype IoT system. 

	Textbook
	Designing the Internet of things
	[bookmark: imgBlkFront][bookmark: imgBlkFront1]

	Author
	Adrian McEwen and Hakim Cassimally 
	

	Publisher / Year
	John Wiley & Sons / 2013
	

	ISBN
	· ISBN-10: 111843062X
· ISBN-13: 978-1118430620
	

	
	· 
	

	Lab Ref. Book
	Internet of Things (A Hands-on-Approach)
	[image: http://ecx.images-amazon.com/images/I/41-wve1%2BYFL._SX348_BO1,204,203,200_.jpg]

	Author
	Arshdeep Bahga  and Vijay Madisetti
	

	Publisher / Year
	VPT / 2014
	

	ISBN
	· ISBN-10: 0996025510
ISBN-13: 978-0996025515
	



	Lab Ref. Book
	The Internet of Things: Do-It-Yourself at Home Projects
	[image: http://t3.gstatic.com/images?q=tbn:ANd9GcQrdrriXL4n0mpI1Rhb_80zco9gb0gNZ3ax6amdL6wf39tCyvW8]


	Author
	Donald Norris
	

	Publisher / Year
	McGraw-Hill Education / 2015
	

	ISBN
	ISBN-10: 0071835202 
ISBN-13: 978-0071835206
	






	Wk
	Weekly Topic

	
	Lecture
	Lab

	1
	Introduction to Internet of Things (IoT)

	2
	IoT architecture and core technologies overview

	3
	Embedded computing platforms for IoT (microcontrollers and microprocessors)
	Lab 1. Introduction to the lab and getting started with Intel Edison

	4
	Software platforms for IoT
	Lab 2. Send and receive message through Intel Edison

	5
	Sensor network and connecting inputs

	Lab 3. Implement an IoT sensor node by interfacing sensor with Intel Edison

	6
	Actuators for IoT and connecting outputs	
	Lab 4. Motor speed/direction control by Intel Edison

	7
	Communication technologies-Wired 
	Lab 5. Connect an Ethernet via Intel Edison

	8, 9
	Communication technologies-Wireless

	Lab 6.  Turn Intel Edison as a WLAN access point
Lab 7. Make Intel Edison as wireless gateway for IoT

	10
	Cyber-physical integration

	Lab 8. Link an IoT sensor/actuator node to a webpage (Intel IoT analytics site)

	11
	RFID, Location-awareness technologies

	Lab 9. RFID based authentication system by Intel Edison

	12
	Introduction to IoT analytics and big data

	Lab 10. Introduction to Intel  IoT Analytics using Intel IoT Kit Arduino library

	13
	Application examples of IoT

	14
	Project hours

	15
	Project final demonstration and presentation




Reading and Reference Materials:
· Dieter Uckelmann, Mark Harrison, and Florian Michahelles, Architecting the Internet of Things, Springer, 2011
· Daniel Minoli, Internet of Things -- Definitions and Frameworks,  Building the Internet of Things with IPv6 and MIPv6, Chapter 2, p.28-47, John Wiley & Sons, 2013
· Daniel Minoli, Internet of Things -- Application Examples, Building the Internet of Things with IPv6 and MIPv6, Chapter 3, p.48-96, John Wiley & Sons, 2013
· Olivier Hersent, David Boswarthick, and Omar Elloumi, The Internet of Things : Key Applications and Protocols, Wiley, 2011
· Additional reading and reference materials will be provided on Blackboard (under Contents section) as needed.


Library Resources:
· Students are encouraged to use the library for supplementary resources in support of the lectures and labs.


COURSE POLICIES:
Grading:
· Mid Term:	20 %
· Final Project:	30 %
· Lab Exercises, Lab Reports:	20 %
· Homework Assignments and Quizzes:	20 %
· Attendance, Class and Group Participation:	10 %

· Total:	100 %

	Score %
	< 60
	60-69.9
	70-76.9
	77-79.9
	80-82.9
	83-86.9
	87-89.9
	90-92.9
	93-100

	Grade
	F
	D
	C
	C+
	B-
	B
	B+
	A-
	A



Blackboard:
· Blackboard will be used extensively to provide course material, collect assignments and reports and provide detailed grading information. Students must make sure their Blackboard login is working in the beginning of the course.

Software for Lab / Project:
· Free or open-source software applications will be used in the labs and course project. The links to download the software will be posted on Blackboard.

Lab Reports:
· Lab reports must be submitted INDIVIDUALLY.
· All lab reports must be submitted through Blackboard – Assignments section.
· Each lab report is due one week after the lab work is performed.
· Any late-due lab report will have a 30% late penalty per week; a submission will not be accepted if it is more than three weeks late.
· Additional requirements on lab report’s content and format will be posted on  Blackboard. Please read them carefully.

Attendance:
· Attendance in each class is required.
· At the beginning of each class, the instructor will make a roll call of all the student names to check the attendance.
· Any latenesses must be reported to the instructor by the students before the class is dismissed.
· A name without on-time attendance nor reported lateness will be considered to be absent.
· 2 lateness will be considered equal to 1 absence.
· Being absent for more than 3 times or being late more than 6 times in a semester may result in a WU or F grade during or after the semester.
· Any absence due to emergencies (e.g., emergency medical condition or no-fault legal crisis) needs to be notified to the instructor by email or in-person. 
· Excused absences can ONLY be considered with signed explanatory notes from the proper party with proper authority.

Classroom Conduct Policy:
· Cell phone ringing and any other distracting and disruptive behavior such as talking loudly without permission are absolutely prohibited and may cause the student to be expelled from class. 
· Any activity that threatens the college academic integrity will result in a disciplinary action. 
· Please refer to the Student Handbook and the Catalog of New York City College of Technology for a full listing of Student Code of Conduct, Classroom Behavior Guidelines and Academic Integrity Rules.

Academic Integrity Policy:
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.







Assessment Methods

	General Education Learning Outcomes
	Assessment Methods

	Demonstrate acquisition of discipline specific knowledge. 
	Students will at minimum, demonstrate knowledge of basic technical terms relating to IoT such as those found in a job interview in the computer technology field. Students who excel will be able to use logic and reasoning to find answers to new questions.  This will be demonstrated by quizzes, homework, midterm and final project presentation.


	Demonstrate effective reading and written communication skills.
	Students will read and write effectively. Effective reading will be demonstrated by accurate interpretation of reading assignments and weekly lab procedures. Effective writing will be demonstrated in the online discussions and formal writing assignments and lab reports.


	Demonstrate effective oral communication skills. 
Gather, interpret, evaluate and integrate information from a variety of sources.
	Students will verbally discuss an IoT application (project proposal) and explain basic concepts to a general audience. Each group of students will give a brief oral presentation to the class of their project proposal towards the end of the semester. Students will demonstrate operation of the project to the class at the end of the semester.


	Demonstrate the ability to work in teams and groups while being aware of the ethical and conflict related situations in group dynamics. Demonstrate integration of sub-systems into a complete working system.
	Students will work together in groups to design and build an IoT system. The working system will be built in stages and the functionality of each stage will be demonstrated in lab. Teamwork rubrics will be used for the assessment. 








	Course Specific Learning Outcomes
	Assessment Methods

	Students will demonstrate knowledge of technical terms in the field of Internet of Things.
	Analysis of student performance on multiple choice questions, True/False questions and short answer questions on quizzes, midterm and final project presentation.


	Demonstrate knowledge of the basic techniques of using a microprocessor or microcontroller platform for IoT applications.

	Analysis of student performance on multiple choice questions, True/False questions and short answer questions on quizzes, midterm and final project presentation.



	Demonstrate knowledge of the the basic techniques of developing communication components for IoT applications. 


	Analysis of student performance in hand-on lab experiments and preparation of lab reports.

	Demonstrate knowledge of applying hardware and software tools to design and develop a prototype IoT system. 
	Students will work together in groups to build a prototype IoT project.  Analysis of student performance on project exercises, preparation of project report and demonstration of course project.







Course Need Assessment

The course will be offered to the CET BTech (CEB) junior or senior students in the Computer Engineering Technology Department. It is expected that a section of 22 students will take this course when it is offered in both Spring and Fall semesters every year. 

[bookmark: h.30j0zll]Students in Computer Engineering Technology Department are required to take two tech elective courses before obtaining their CEB degrees. In recent academic years three or four existing tech elective courses have been offered every semester, most of which are 4 credits and only one course is 3 credits. This proposed course will provide more options for the students and offer another choice of a 3-credit tech elective course. The need to have a course reflecting the current technology trend including IoT has been expressed by the students recently taking CET4900 Internship in Computer Engineering Technology.

This course has no overlap with any other courses offered in the CET Department. According to the current College Catalog, this course does not overlap with any course offered in other departments.  Consultation with CST and ETET departments has been made, and no objections have been reported from both departments.

No additional physical resources are required since students will take this course in lieu of existing courses in the CEB program. Adequate equipment and resources in the CET Department are available for the hands-on components (lab experiments and course project) of the course. At least four existing CET faculty are qualified and available to teach this course. 



Course Design

As stated in the detailed rationale in the beginning of this proposal, this course will be a technical elective in CEB program curriculum. The course is structured as a combination of lecture sessions and hands-on lab sessions. The hands-on sessions include lab exercises, experiments and group projects. This course is not designed to be online.

This course provides students with fundamental knowledge and techniques in IoT, an emerging and rapidly booming area. It directly supports one of the program educational objectives of the CET BTech program, which states that graduates of the CET program are expected to be employed, as engineering technologists or the equivalent, in positions beyond the entry-level for which this program has prepared them. 



APPENDIX
Evidence of Consultation with CST and ETET Departments

· RFC sent by CET Department Chair to CST and ETET Department Chairs
[image: ]



· Reply from CST Department Chair
[image: ]
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