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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: ]
	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).  
	
The EMT AAS and CET BTech programs in CET Department are accredited by ABET. During the ABET’s visit in 2008, the CET Department was suggested by ABET to implement a more streamlined four year path leading from  EMT AAS to the BTech degree in CET. Although ABET did not repeat this streamline issue in its last visit in 2014, it does still exist and causes many of the students not to do well in their BTech studies. Offering this proposed course is the first and imperative step to remedy this problem and heal the gap from EMT AAS and CET BTech. 

This course will provide a solid foundation in the topics related to embedded systems programming to the
students in the EMT AAS program, and enables 
them to successfully continue on to the CET BTech 
program.


	Proposal History
(Please provide history of this proposal:  is this a resubmission? An updated version?  This may most easily be expressed as a list).
	
9/17/14	New proposal was submitted to CCCC with two other courses as a new track for EMT AAS program
Spring’15 Proposal was reviewed by CCCC subcommittee; Proposers met Provost, Dean and CCCC subcommittee to address potential overlap issue
08/2016   Revised as a stand-alone technical elective course for EMT AAS program 
09/08/16  Approved by the CET Department
09/30/16  Submitted to CCCC for reviewing and approval 






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).
	N/A

	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. 
	N/A

	Detailed rationale for each modification (this includes minor modifications)
	 N/A





New York City College of Technology, CUNY
NEW COURSE PROPOSAL FORM (EMT 2410)
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
	C/C++ Programming for Embedded Systems

	Proposal Date
	September 8, 2014 / Revised: September 8, 2016

	Proposer’s Name 
	Xiaohai Li and Farrukh Zia

	Course Number
	EMT 2410

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

	Course Pre / Co-Requisites
	Pre- or Co-requisite: EMT 2370

	Catalog Course Description
	Introduction to the basics of C/C++ programming language with applications to embedded systems. Fundamentals of structured and object-oriented programming in C/C++ and their applications in hardware environments. Students develop projects that highlight the application of C/C++ language in an embedded system.


	Brief Rationale
Provide a concise summary of why this course is important to the department, school or college.
	
The EMT AAS and CET BTech programs in CET Department are accredited by ABET. During the ABET’s visit in 2008, the CET Department was suggested by ABET to implement a more streamlined four year path leading from EMT AAS to the BTech degree in CET. Although ABET did not repeat this streamline issue in its last visit in 2014, it does still exist and causes many of the students not to do well in their BTech studies. Offering this proposed course is the first and imperative step to remedy this problem and heal the gap from EMT AAS and CET BTech. 

Knowledge on embedded systems programming is intensively needed by CET BTech courses, but is missed in the current EMT AAS curriculum. This course will provide a solid foundation in the topics related to embedded systems programming to the students in the EMT AAS program, and enables them to successfully continue on to the CET BTech program.



	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
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[bookmark: __RefHeading___Toc417308353]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
	Y

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

	· Brief Rationale
	Y

	Completed Library Resources and Information Literacy Form
	Y

	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
	Y

	Prerequisites/Co- requisites
	Y

	Detailed Course Description
	Y

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

	Example Weekly Course outline
	Y

	Grade Policy and Procedure
	Y

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

	Library resources and bibliography
	Y

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

	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).
	Y

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

	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.
	N/A

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

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

	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.
	Y

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

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

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

	How does this course support Programmatic Learning Outcomes?
	Y

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

	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
	


[bookmark: __RefHeading___Toc417308354]

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
	EMT

	Course Number
	2410

	Course Title
	C/C++ Programming for Embedded Systems

	Catalog Description
	Introduction to the basics of C/C++ programming language with applications to embedded systems. Fundamentals of structured and object-oriented programming in C/C++ and their applications in hardware environments. Students develop projects that highlight the application of C/C++ language in an embedded system.

	Prerequisite
	

	Corequisite
	

	Pre- or corequisite
	EMT 2370

	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
	Fall 2017


Rationale:  This course is designed as a technical elective in the Electromechanical Engineering Technology (EMT) AAS program in the Dept. of Computer Engineering Technology. Knowledge on embedded systems programming is intensively needed by Computer Engineering Technology BTech courses, but is missed in the current EMT AAS curriculum. This course provides a solid foundation in the topics related to embedded systems programming to the students in the EMT AAS program, and enables them to successfully continue on to the CET BTech program.
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CHANCELLOR’S REPORT FORM
Section AIII: 	Changes in Degree Programs 

AIII.1. The following revisions are proposed for the Department of Computer Engineering Technology
Program:  Associate in Applied Science in ELECTROMECHANICAL ENGINEERING TECHNOLOGY
Program Code:  
Effective:   Fall 2017

	FROM:
	TO:

	
GENERAL EDUCATION COMMON CORE1         28-30 CREDITS

I – REQUIRED CORE2                   (4 COURSES, 14-15 CREDITS)

English Composition (2 courses, 6 credits)

ENG 1101 	 English Composition I	 3
ENG 1121	 English Composition II	 3

Mathematical and Quantitative Reasoning (1 course, 4 credits)
MAT 1375
or higher3 	Precalculus	4

Life and Physical Sciences (1 course, 4-5 credits)
PHYS 1433 	General Physics I: Algebra Based	4
	or
PHYS 1441 	General Physics I: Calculus Based	5

II – FLEXIBLE CORE (4 COURSES, 14-15 CREDITS)

Students must take courses as specified in Scientific World
area and select one approved course from each of any other
two areas.			6

World Cultures and Global Issues
Any Approved Course

US Experience in its Diversity
Any Approved Course

Creative Expression
Any Approved Course

Scientific World
MAT 1475
or higher  	Calculus				4

PHYS 1434 	General Physics II: Algebra Based 	4
	or
PHYS 1442 	General Physics II: Calculus Based	5


Writing Intensive Requirement4
Students at New York City College of Technology must complete two
courses designated WI for the associate level, one from GenEd and
one from the major; and two additional courses designated WI for the
baccalaureate level, one from GenEd and one from the major.


PROGRAM-SPECIFIC DEGREE REQUIREMENTS    36 CREDITS

EMT 1111 	 Logic and Problem-Solving	 1
EMT 1120 	 Technical Graphics	 1
EMT 1130 	 Electromechanical Manufacturing Laboratory	 1
EMT 1150 	 Electrical Circuits	 5
EMT 1220 	 Mechanisms	 4
EMT 1250 	 Fundamentals of Digital Systems 	 4
EMT 1255 	 Electronics	 4
EMT 2320 	 Advanced Mechanisms	 5
EMT 2370 	 Computer Hardware Systems	 2
EMT 2390L 	 Operating Systems Laboratory	 1
EMT 2455 	 Data Communications	 2
EMT 2461 	 Electromechanical Systems Software Interface	 2
EMT 2480L 	 Electromechanical Systems Laboratory	 1

Technical Elective 	3
CST 2403 	Intro C++ Programming Language I
	or
CET 3910 	Mechanics of Materials


MAT 1375
or higher 	Precalculus				Met as GenEd

PHYS 1433 	General Physics I: Algebra Based	
	or
PHYS 1441 	General Physics I: Calculus Based	Met as GenEd

PHYS 1434 	General Physics II: Algebra Based 	
	or
PHYS 1442 	General Physics II: Calculus Based	Met as GenEd

MAT 1475
or higher 	Calculus 				Met as GenEd


TOTAL PROGRAM-SPECIFIC REQUIRED AND ELECTIVE COURSES		36
TOTAL NYSED LIBERAL ARTS AND SCIENCE CREDITS 28-30


TOTAL CREDITS REQUIRED FOR THE DEGREE	 	64-66


	
GENERAL EDUCATION COMMON CORE1          28-30 CREDITS

I – REQUIRED CORE2                    (4 COURSES, 14-15 CREDITS)

English Composition (2 courses, 6 credits)

ENG 1101 	 English Composition I	 3
ENG 1121	 English Composition II	 3

Mathematical and Quantitative Reasoning (1 course, 4 credits)
MAT 1375
or higher3 	Precalculus	4

Life and Physical Sciences (1 course, 4-5 credits)
PHYS 1433 	General Physics I: Algebra Based	4
	or
PHYS 1441 	General Physics I: Calculus Based	5

II – FLEXIBLE CORE (4 COURSES, 14-15 CREDITS)

Students must take courses as specified in Scientific World
area and select one approved course from each of any other
two areas.			6

World Cultures and Global Issues
Any Approved Course

US Experience in its Diversity
Any Approved Course

Creative Expression
Any Approved Course

Scientific World
MAT 1475
or higher  	Calculus				4

PHYS 1434 	General Physics II: Algebra Based 	4
	or
PHYS 1442 	General Physics II: Calculus Based	5


Writing Intensive Requirement4
Students at New York City College of Technology must complete two
courses designated WI for the associate level, one from GenEd and
one from the major; and two additional courses designated WI for the
baccalaureate level, one from GenEd and one from the major.


PROGRAM-SPECIFIC DEGREE REQUIREMENTS    36 CREDITS

EMT 1111 	 Logic and Problem-Solving	 1
EMT 1120 	 Technical Graphics	 1
EMT 1130 	 Electromechanical Manufacturing Laboratory	 1
EMT 1150 	 Electrical Circuits	 5
EMT 1220 	 Mechanisms	 4
EMT 1250 	 Fundamentals of Digital Systems 	 4
EMT 1255 	 Electronics	 4
EMT 2320 	 Advanced Mechanisms	 5
EMT 2370 	 Computer Hardware Systems	 2
EMT 2390L 	 Operating Systems Laboratory	 1
EMT 2455 	 Data Communications	 2
EMT 2461 	 Electromechanical Systems Software Interface	 2
EMT 2480L 	 Electromechanical Systems Laboratory	 1

Technical Elective 	3
EMT 2410 	C/C++ Programming for Embedded Systems
             or
CST 2403 	Intro C++ Programming Language I
	or
CET 3910 	Mechanics of Materials


MAT 1375
or higher 	Precalculus				Met as GenEd

PHYS 1433 	General Physics I: Algebra Based	
	or
PHYS 1441 	General Physics I: Calculus Based	Met as GenEd

PHYS 1434 	General Physics II: Algebra Based 	
	or
PHYS 1442 	General Physics II: Calculus Based	Met as GenEd

MAT 1475
or higher 	Calculus 				Met as GenEd


TOTAL PROGRAM-SPECIFIC REQUIRED AND ELECTIVE COURSES	36
TOTAL NYSED LIBERAL ARTS AND SCIENCE CREDITS 28-30


TOTAL CREDITS REQUIRED FOR THE DEGREE	 	64-66

	
	



Rationale:  To add new course EMT 2410 to the list of technical electives. 
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CHANCELLOR’S REPORT FORM
Section AIII: 	Changes in Degree Programs 

AIII.1. The following revisions are proposed for the Department of Computer Engineering Technology
Program:  Bachelor of Technology in COMPUTER ENGINEERING TECHNOLOGY
Program Code:  
Effective:   Fall 2017

	FROM:
	TO:

	GENERAL EDUCATION COMMON  CORE	46-48 CREDITS 
I – REQUIRED CORE 1   (4 COURSES, 14-15  CREDITS)

English Composition  (2 courses, 6 credits)
ENG 1101* 	English Composition I	3
ENG 1121* 	English Composition II	3

Mathematical and Quantitative Reasoning (1 course, 4 credits)
MAT 1375
or higher *, 2 	Precalculus 	4

Life and Physical Sciences (1 course, 4-5 credits)

	PHYS 1433*
	General Physics I: Algebra Based
	4

	
	or
	

	PHYS 1441*
	General Physics I: Calculus Based
	5



II – FLEXIBLE CORE  (6 COURSES, 20-21  CREDITS) Select an approved course from each of the following four areas of the Flexible Core

World Cultures and Global Issues
Any Approved Course	3

US Experience in its Diversity
Any Approved Course	3

Individual and Society
Any Approved Course	3

Creative Expression
Any Approved Course	3

Scientific World
PHYS 1434* 	General Physics II: Algebra  Based	4
or
PHYS 1442* 	General Physics II: Calculus Based	5

One additional course from any group
MAT 1475
or higher* 	Calculus	4

III – COLLEGE OPTION  REQUIREMENTS 3   (12 CREDITS)

• One course in Speech/Oral Communication 4
COM 1330	Public Speaking or higher	3

• One interdisciplinary Liberal Arts and Sciences course
Any Approved Course	3

• Additional liberal arts credits to reach a minimum of
42 credits in general education.

In meeting their general education requirements overall, students must take at least one advanced liberal arts course or two sequential courses in a foreign language.

MAT 2580	Introduction to Linear Algebra	3
Any Approved Course	3

Writing Intensive Requirement
Students at New York City College of Technology must complete two courses designated WI for the associate level, one from GenEd and
one from the major; and two additional courses designated WI for the baccalaureate level, one from GenEd and one from the major.


PROGRAM-SPECIFIC DEGREE REQUIREMENTS	82 CREDITS

Associate-Level Degree Requirements  (36 credits)
Associate degree in EMT, EET/TCET or MECH or an acceptable equivalent

Baccalaureate-Level Degree Requirements  (46 credits)
	CET 3510
	Microcomputer Systems Technology
	4

	CET 3525
	Electrical Networks
(Required only for students with AAS in EMT or MECH)
	4

	CET 3550
	Analog and Digital Electronics
(Required only for students with AAS in MECH)
	4

	CET 3615
	Instrumentation and Data Acquisition
	4

	CET 3625
	Applied Analysis Laboratory
	1

	CET 3640
	Software for Computer Control
	3

	CET 4705
	Component and Subsystem Design I
	2

	CET 4711
	Computer Controlled System Design I
	2

	CET 4762
	Electromechanical Devices
(Required only of students with AAS in EET/TCET)
	4

	CET 4773
	Inter-networking Technology
	4

	CET 4805
	Component and Subsystem Design II
	2

	CET 4811
	Computer Controlled System Design
	2

	CET 4864
	Feedback Controlled Systems
	4



Technical Elective I	4 cr
(Required only for students with an AAS in EMT, EET/TCET) CET 4900 series, CST 3500 or higher, or TCET 3100 or higher, with department permission


Technical Elective II or Internship	3 cr
CST 2403 (or an approved equivalent)
(required only for students with an AAS in MECH)
Choose from CET 3910, CET 3572, CET 3672, CET 4772, CET 4872, CET
4900 series, CST 3500 or higher, or TCET 3100 or higher, with department permission.

    MAT 1375
    or higher	Precalculus 	Met as GenEd
    MAT 1475
    or higher	Calculus	Met as GenEd
   MAT 1575	Calculus  II	4
   MAT 2580	Introduction to Linear Algebra	Met as GenEd
   MAT 2680	Differential Equations	3
   PHYS 1433	General Physics I: Algebra Based
or
   PHYS 1441	General Physics I: Calculus Based	Met as GenEd
   PHYS 1434	General Physics II: Algebra  Based
or
   PHYS 1442	General Physics II: Calculus Based	Met as GenEd

TOTAL PROGRAM-SPECIFIC  REQUIRED AND ELECTIVE COURSES	82

TOTAL NYSED LIBERAL ARTS AND SCIENCE CREDITS	               46-48
TOTAL CREDITS REQUIRED FOR THE DEGREE	                  128-130


* Courses required for associate degree.
1  Specific courses listed are degree requirements that also meet CUNY Pathways general education requirements in that category.
2  Students without the requisite math background to enter MAT 1375 will be required to take MAT 1175 and/or MAT 1275 in preparation.  This will increase the number of required credits for the degree by 4-8 credits.
3  Complete lists of liberal arts and sciences courses and advanced liberal arts courses, as well as semester-specific  lists of interdisciplinary  courses and writing  intensive courses, are available online at the City Tech Pathways website.
4  Students who have already met this requirement at the associate level may select another liberal arts and science course instead.


	GENERAL EDUCATION COMMON  CORE	46-48 CREDITS 
I – REQUIRED CORE 1   (4 COURSES, 14-15  CREDITS)

English Composition  (2 courses, 6 credits)
ENG 1101* 	English Composition I	3
ENG 1121* 	English Composition II	3

Mathematical and Quantitative Reasoning (1 course, 4 credits)
MAT 1375
or higher *, 2 	Precalculus 	4

Life and Physical Sciences (1 course, 4-5 credits)

	PHYS 1433*
	General Physics I: Algebra Based
	4

	
	or
	

	PHYS 1441*
	General Physics I: Calculus Based
	5



II – FLEXIBLE CORE  (6 COURSES, 20-21  CREDITS) Select an approved course from each of the following four areas of the Flexible Core

World Cultures and Global Issues
Any Approved Course	3

US Experience in its Diversity
Any Approved Course	3

Individual and Society
Any Approved Course	3

Creative Expression
Any Approved Course	3

Scientific World
PHYS 1434* 	General Physics II: Algebra  Based	4
or
PHYS 1442* 	General Physics II: Calculus Based	5

One additional course from any group
MAT 1475
or higher* 	Calculus	4

III – COLLEGE OPTION  REQUIREMENTS 3   (12 CREDITS)

• One course in Speech/Oral Communication 4
COM 1330	Public Speaking or higher	3

• One interdisciplinary Liberal Arts and Sciences course
Any Approved Course	3

• Additional liberal arts credits to reach a minimum of
42 credits in general education.

In meeting their general education requirements overall, students must take at least one advanced liberal arts course or two sequential courses in a foreign language.

MAT 2580	Introduction to Linear Algebra	3
Any Approved Course	3

Writing Intensive Requirement
Students at New York City College of Technology must complete two courses designated WI for the associate level, one from GenEd and
one from the major; and two additional courses designated WI for the baccalaureate level, one from GenEd and one from the major.


PROGRAM-SPECIFIC DEGREE REQUIREMENTS	82 CREDITS

Associate-Level Degree Requirements  (36 credits)
Associate degree in EMT, EET/TCET or MECH or an acceptable equivalent

Baccalaureate-Level Degree Requirements  (46 credits)
	CET 3510
	Microcomputer Systems Technology
	4

	CET 3525
	Electrical Networks
(Required only for students with AAS in EMT or MECH)
	4

	CET 3550
	Analog and Digital Electronics
(Required only for students with AAS in MECH)
	4

	CET 3615
	Instrumentation and Data Acquisition
	4

	CET 3625
	Applied Analysis Laboratory
	1

	CET 3640
	Software for Computer Control
	3

	CET 4705
	Component and Subsystem Design I
	2

	CET 4711
	Computer Controlled System Design I
	2

	CET 4762
	Electromechanical Devices
(Required only of students with AAS in EET/TCET)
	4

	CET 4773
	Inter-networking Technology
	4

	CET 4805
	Component and Subsystem Design II
	2

	CET 4811
	Computer Controlled System Design
	2

	CET 4864
	Feedback Controlled Systems
	4



Technical Elective I	4 cr
(Required only for students with an AAS in EMT, EET/TCET) CET 4900 series, CST 3500 or higher, or TCET 3100 or higher, with department permission


Technical Elective II or Internship	3 cr
EMT2410 or CST 2403 (or an approved equivalent)
(required only for students with an AAS in MECH)
Choose from CET 3910, CET 3572, CET 3672, CET 4772, CET 4872, CET
4900 series, CST 3500 or higher, or TCET 3100 or higher, with department permission.

    MAT 1375
    or higher	Precalculus 	Met as GenEd
    MAT 1475
    or higher	Calculus	Met as GenEd
   MAT 1575	Calculus  II	4
   MAT 2580	Introduction to Linear Algebra	Met as GenEd
   MAT 2680	Differential Equations	3
   PHYS 1433	General Physics I: Algebra Based
or
   PHYS 1441	General Physics I: Calculus Based	Met as GenEd
   PHYS 1434	General Physics II: Algebra  Based
or
   PHYS 1442	General Physics II: Calculus Based	Met as GenEd

TOTAL PROGRAM-SPECIFIC  REQUIRED AND ELECTIVE COURSES	82

TOTAL NYSED LIBERAL ARTS AND SCIENCE CREDITS	               46-48
TOTAL CREDITS REQUIRED FOR THE DEGREE	                  128-130


* Courses required for associate degree.
1  Specific courses listed are degree requirements that also meet CUNY Pathways general education requirements in that category.
2  Students without the requisite math background to enter MAT 1375 will be required to take MAT 1175 and/or MAT 1275 in preparation.  This will increase the number of required credits for the degree by 4-8 credits.
3  Complete lists of liberal arts and sciences courses and advanced liberal arts courses, as well as semester-specific  lists of interdisciplinary  courses and writing  intensive courses, are available online at the City Tech Pathways website.
4  Students who have already met this requirement at the associate level may select another liberal arts and science course instead.


	For Students Entering with an AAS 

Students entering with an AAS in Electrical Engineering Technology or Telecommunications Engineering Technology or an equivalent degree must also complete MAT 1375, Precalculus, and CET 4762, Electromechanical Devices, but are not required to take CET 3525, Electrical Networks and CET 3550, Analog and Digital Electronics. 

Students entering with an AAS in Mechanical Engineering Technology or an equivalent degree must also complete CST 2403, Introductory C++ Programming Language I, and CET 3550, Analog and Digital Electronics, but are not required to take the two technical electives. 

The College will grant a bachelor of technology (BTech) degree with a major in Computer Engineering Technology upon satisfactory completion of an AAS degree in any of the following fields: electromechanical engineering technology, electrical and telecommunications engineering technology, mechanical engineering technology OR AN ACCEPTABLE EQUIVALENT, and the required 64 credits listed above.
	For Students Entering with an AAS 

Students entering with an AAS in Electrical Engineering Technology or Telecommunications Engineering Technology or an equivalent degree must also complete MAT 1375, Precalculus, and CET 4762, Electromechanical Devices, but are not required to take CET 3525, Electrical Networks and CET 3550, Analog and Digital Electronics. 

Students entering with an AAS in Mechanical Engineering Technology or an equivalent degree must also complete CST 2403 Introductory C++ Programming Language or EMT 2410 C/C++ Programming for Embedded Systems, and CET 3550 Analog and Digital Electronics, but are not required to take the two technical electives. 

The College will grant a bachelor of technology (BTech) degree with a major in Computer Engineering Technology upon satisfactory completion of an AAS degree in any of the following fields: electromechanical engineering technology, electrical and telecommunications engineering technology, mechanical engineering technology OR AN ACCEPTABLE EQUIVALENT, and the required 64 credits listed above.



Rationale:  To add new course EMT 2410 to the list of Technical Electives II. 
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CHANCELLOR’S REPORT FORM
Section AV: Changes to Existing Courses

Changes to be offered in the Computer Engineering Technology department

	CUNYFirst Course ID
	
	
	

	FROM:
	
	TO:
	

	Department(s)
	
	Department(s)
	

	Course
	CET 3510
	Course
	CET3510

	Prerequisite
	previous course in digital electronics 
	Prerequisite 
	previous course in digital electronics

	Corequisite
	
	Corequisite
	

	Pre- or corequisite
	CST 2403, MAT 1575 or higher
	Pre- or corequisite
	EMT 2410 or CST  2403, MAT 1575 or higher

	Hours
	
	Hours
	

	Credits
	
	Credits
	

	Description
	 
	Description
	

	Requirement Designation
	
	Requirement Designation
	

	Liberal Arts
	[   ] Yes  [   ] No  
	Liberal Arts
	[   ] Yes  [   ] No  

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

	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts



	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts




	Effective Term
	
	
	


Rationale:  Add EMT 2410 as another optional pre-/co-requisite. 

	CUNYFirst Course ID
	
	
	

	FROM:
	
	TO:
	

	Department(s)
	
	Department(s)
	

	Course
	CET 3640
	Course
	CET 3640

	Prerequisite
	CST 2403, CET 3510
	Prerequisite 
	EMT2410 or CST 2403, CET 3510

	Corequisite
	
	Corequisite
	

	Pre- or corequisite
	
	Pre- or corequisite
	

	Hours
	
	Hours
	

	Credits
	
	Credits
	

	Description
	 
	Description
	

	Requirement Designation
	
	Requirement Designation
	

	Liberal Arts
	[   ] Yes  [   ] No  
	Liberal Arts
	[   ] Yes  [   ] No  

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

	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts



	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts




	Effective Term
	
	
	


Rationale:  Add EMT 2410 as another optional prerequisite. 


	CUNYFirst Course ID
	
	
	

	FROM:
	
	TO:
	

	Department(s)
	
	Department(s)
	

	Course
	CET 4900
	Course
	CET 4900

	Prerequisite
	CET 3510, CET 4705, CET4711, CST 2403
	Prerequisite 
	CET 3510, CET 4705, CET 4711, EMT2410 or CST 2403

	Corequisite
	
	Corequisite
	

	Pre- or corequisite
	
	Pre- or corequisite
	

	Hours
	
	Hours
	

	Credits
	
	Credits
	

	Description
	 
	Description
	

	Requirement Designation
	
	Requirement Designation
	

	Liberal Arts
	[   ] Yes  [   ] No  
	Liberal Arts
	[   ] Yes  [   ] No  

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

	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts



	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts




	Effective Term
	
	
	


Rationale:  Add EMT 2410 as another optional prerequisite. 

	CUNYFirst Course ID
	
	
	

	FROM:
	
	TO:
	

	Department(s)
	
	Department(s)
	

	Course
	CET 4960
	Course
	CET 4960

	Prerequisite
	MAT 1575 with a grade
 of C or higher, CST 2403
	Prerequisite 
	MAT 1575 with a grade of C or higher, EMT 2410 or CST 2403

	Corequisite
	
	Corequisite
	

	Pre- or corequisite
	
	Pre- or corequisite
	

	Hours
	
	Hours
	

	Credits
	
	Credits
	

	Description
	 
	Description
	

	Requirement Designation
	
	Requirement Designation
	

	Liberal Arts
	[   ] Yes  [   ] No  
	Liberal Arts
	[   ] Yes  [   ] No  

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

	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts



	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts




	Effective Term
	
	
	


Rationale:  Add EMT 2410 as another optional prerequisite. 

	CUNYFirst Course ID
	
	
	

	FROM:
	
	TO:
	

	Department(s)
	
	Department(s)
	

	Course
	CET 4962
	Course
	CET 4962

	Prerequisite
	MAT 1575 with a grade
 of C or higher, CST 2403
	Prerequisite 
	MAT 1575 with a grade of C or higher, EMT 2410 or CST 2403

	Corequisite
	
	Corequisite
	

	Pre- or corequisite
	
	Pre- or corequisite
	

	Hours
	
	Hours
	

	Credits
	
	Credits
	

	Description
	 
	Description
	

	Requirement Designation
	
	Requirement Designation
	

	Liberal Arts
	[   ] Yes  [   ] No  
	Liberal Arts
	[   ] Yes  [   ] No  

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

	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts



	Course Applicability
		[  ] Major

	[  ] Gen Ed Required

	[  ] English Composition

	[  ] Mathematics

	[  ] Science

	[  ] Gen Ed - Flexible

	[  ] World Cultures

	[  ] US Experience in its Diversity

	[  ] Creative Expression

	[  ] Individual and Society

	[  ] Scientific World

	[  ] Gen Ed - College Option

	[  ] Speech

	[  ] Interdisciplinary 

	[  ] Advanced Liberal Arts




	Effective Term
	
	
	


Rationale:  Add EMT 2410 as another optional prerequisite. 
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[bookmark: __RefHeading___Toc417308355]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
EMT 2410 C/C++ Programming for Embedded Systems
	Department/Program
Computer Engineering Technology (CET) / AAS in Electromechanical Engineering Technology (EMT)

	
	Proposed by (include email & phone)
Dr. Xiaohai Li 
xli@citytech.cuny.edu / 718-260-5885
Dr. Farrukh Zia
fzia@citytech.cuny.edu / 718-260-5885
	Expected date course(s) will be offered                       Fall 2017
# of students        44



	2
	Are City Tech library resources sufficient for course assignments? Please elaborate.
A search of the Citytech library catalog with the keywords “C/C++ programming” and “embedded system programming” shows sufficient print and electronic resources are available, that can be used as reference material 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, date, 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_____ jtidal@citytech.cuny.edu _________

Comments and Recommendations
The library has adequate materials to support this course. This includes monographs related to C, C++, C#, and related object-oriented programming. Pending course approval, I recommend the library add the course’s required texts, Programming in C 3rd ed., C++ Primer Plus, and Embedded Systems Architecture, Second Edition: A Comprehensive Guide for Engineers and Programmers to the collection.

Date 7/9/2014



Computer Engineering Technology Department
Computer Engineering Technology Program
Sample Course Outline
	[bookmark: table08]Prepared by
	Xiaohai Li and Farrukh Zia
	Revision date
	September 8, 2016

	Course No. & Title
	EMT 2410  C/C++ Programming for Embedded Systems

	Course Description
	Introduction to the basics of C/C++ programming language with applications to embedded systems. Fundamentals of structured and object-oriented programming in C/C++ and their applications in hardware environments. Students develop projects that highlight the application of C/C++ language in an embedded system.


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

	Pre-requisites
	

	Pre / Co-requisites
	EMT 2370 Computer Hardware Systems


	Gen-Ed Objectives
	Students will demonstrate acquisition of discipline-specific knowledge and capabilities.

Students will demonstrate effective reading, written and oral communication skills.

Students will demonstrate the ability to work in teams while understanding professional and ethical responsibilities and being respect for diversity.


	Course Objectives
	Students will demonstrate basic knowledge of structured programming in C/C++.

Students will demonstrate understanding of the fundamentals of object-oriented programming in C++. 

Students will demonstrate knowledge of using basic hardware and software tools for C/C++ program development in a hardware environment. 

Students will demonstrate basic knowledge of developing C/C++ programs for basic external hardware devices. 

Students will demonstrate basic knowledge and skills on embedded system development by integrating C/C++ programs with hardware devices.








	Text / Ref. book
	Programming Embedded Systems
	[bookmark: graphic05][image: ]

	Author
	Michael Barr and Anthony Massa
	

	Publisher/Year
	O'Reilly Media, 2nd Edition (2006)
	

	ISBN
	ISBN-13: 978-0596009830 
ISBN-10: 0596009836
	



	Text / Ref. book
	C++ Primer Plus
	[bookmark: graphic06][image: ]

	Author
	Stephen Prata
	

	Publisher/Year
	Addison-Wesley Professional, 6th Edition (2011)
	

	ISBN
	ISBN-10: 0321776402 
ISBN-13: 978-0321776402
	


[bookmark: table0A]  
	Text / Ref. book
	Embedded Systems Architecture, Second Edition: A Comprehensive Guide for Engineers and Programmers
	[bookmark: graphic07][image: ]

	Author
	Tammy Noergaard
	

	Publisher/Year
	Newnes, 2nd Ed (2012)
	

	ISBN
	ISBN-10: 0123821967 
ISBN-13: 978-0123821966
	


[bookmark: table0B]  
	Text / Ref. book
	Programming Raspberry Pi Measurement Systems in C 
	[bookmark: graphic08]

	Author
	Yury Magda
	

	Publisher/Year
	Amazon (2013)
	

	ISBN
	ASIN: B00ENI0O0Q 
	





	Week
	Lecture Topics

	1
	Introduction to C/C++; Introduction to embedded system architecture

	2
	Data types, operators, expressions and statements of C/C++ 
Lab1. Introduction to embedded system development platform (hardware and software)

	3, 4
	Control Structures 
Lab2. Iteration structure and I/O port access
Lab3.  Selection structure and sensor interfacing

	5
	Array, pointer and its application 
Lab4.  Pointer and dynamic memory allocation for data acquisition

	6
	Functions for modular programming 
Lab5.  Function: parameter passing by keypad scan

	7
	Preprocessor, bit operations 
Lab6.  Preprocessor: using #pragma to create interrupt service routine

	8
	Basics of Class and Object, abstraction and encapsulation

	9
	Inheritance,  polymorphism and their applications in embedded systems 
Lab7. Library and class of peripheral devices and access to peripheral devices

	10
	Introduction to embedded hardware systems and embedded operating systems

	11
	Memory management and access, storage media access 
Lab8.  Working with flash or EEPROM memory

	12
	Serial and parallel communications 
Lab9.  Connecting external devices by I2C or SPI bus

	13
	Wireless communications 
Lab10.  Wireless communications: Bluetooth

	14
	Project Hours

	15
	Final exam and/or final project demonstration





COURSE POLICIES:

Grading:
Mid Term, Final Exam and Final Project		40 %
Lab Exercises and Lab Reports:		30 %
Homework Assignments and Quizzes:		20 %
Attendance, Class and Group Participation:		10 %

Total:	100 %
[bookmark: table0D]
	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 web site 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.

Reading and Reference Material:
Reading and reference material will be provided in Blackboard – Contents section as needed.

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 the Blackboard.

Lab Reports:
Lab reports must be submitted INDIVIDUALLY.
Lab reports must be in PDF file format.
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 20% late penalty one week after due date.
Additional requirements on lab report’s content and format will be posted on Blackboard. Please read them carefully.

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

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 lateness 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 as absence.
· 2 lateness will be considered equal to 1 absence.
· Being absent for more than 3 times or being late for 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 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. 


[bookmark: __RefHeading___Toc417308359]Assessment Methods

	[bookmark: table0E]General Education Learning Outcomes
	Assessment Methods

	Students will demonstrate acquisition of discipline-specific knowledge and capabilities. 
	Students will demonstrate knowledge of basic terms and skills in C/C++ programming for embedded systems. This will be assessed by homework, quizzes, midterm and final exams. 

	Students will demonstrate effective reading, written and oral communication skills. 
	Effective writing will be assessed via formal reading and writing assignments, lab reports and project reports. Students will give a brief verbal presentation to the class of their project towards the end of the semester. Effective oral communication will be assessed by the presentation. 

	Students will demonstrate the ability to work in teams while understanding professional and ethical responsibilities and being respect for diversity. 
	Students will form teams and work together to program and develop a functioning prototype embedded system. 





[bookmark: table0F]
	Course Specific Learning Outcomes
	Assessment Methods

	Students will demonstrate basic knowledge of structured programming in C/C++.
	Analysis of student performance on multiple choice questions, True/False questions and short answer questions in quizzes, midterm and final exams. 

	Students will demonstrate understanding of the fundamentals of object-oriented programming in C++. 
	Analysis of student performance on multiple choice questions, True/False questions and short answer questions in quizzes, midterm and final exams. 

	Students will demonstrate knowledge of using basic hardware and software tools for C/C++ program development in a hardware environment. 
	Analysis of student performance in hand-on lab experiments and preparation of lab reports.

	Students will demonstrate basic knowledge of developing C/C++ programs for basic external hardware devices. 
	Analysis of student performance in hand-on lab experiments and preparation of lab reports 

	Students will demonstrate basic knowledge and skills on embedded system development by integrating C/C++ programs with hardware devices.
	Students will work together in group to build an embedded/real-time system by developing a C/C++ program with certain hardware. Analysis of student performance in project exercises, preparation of project report and demonstration of course project. 




Course Need Assessment  
The Computer Engineering Technology Department has two programs; AAS in Electromechanical Engineering Technology and BTech in Computer Engineering Technology, both of which are accredited by ABET. Majority of the students continue on to the CET BTech program after obtaining their EMT AAS degrees.  However many such students do not have adequate preparation in the subjects of Embedded Systems Programming. Knowledge on embedded systems programming is intensively needed by several CET BTech courses, but it is missed in the current EMT curriculum. This course is designed as a technical elective course for the EMT AAS program and help students do well in the corresponding CET courses that involve embedded system programming at the Bachelor’s level. 

During the ABET's visit to the department in 2008, it was suggested by ABET that the department should implement a more streamlined four year path leading from EMT AAS to the BTech degree in Computer Engineering Technology. Although ABET did not repeat this streamline issue in its last visit in 2014, it does still exist and ABET’s recommendation still applies. The gap between EMT AAS and CET BTech causes many of the students not to do well in their BTech studies particularly when it comes to computer programming for a hardware system. Offering this proposed course is the first and imperative step to remedy this problem and heal the gap from EMT AAS and CET BTech. 

Knowledge on embedded systems programming is intensively needed by CET BTech courses, but is missed in the current EMT AAS curriculum. This course will provide a solid foundation in the topics related to embedded systems programming to the students in the EMT AAS program, and enables them to successfully continue on to the CET BTech program.

In addition, a student survey was conducted in the department among EMT AAS students to determine their level of interest in taking this course. The results were overwhelmingly in favor of introducing this course. 99.20% of the surveyed EMT students who plan to continue into the CET BTech program after finishing their EMT studies would like to take this course (see details in APPENDIX – I).

This course directly supports one of the program educational objectives of the EMT AAS program, which states that graduates of the EMT program who desire to continue their education will be able to pursue a Bachelor's degree in a related undergraduate program. 

Note that similar courses as described in this proposal has been offered in other CET programs in other universities/colleges. See APPPENDIX-IV for sample curricula.



[bookmark: __RefHeading___Toc417308357]
Course Design 
The course will be offered to the Electromechanical Engineering Technology sophomore students in the CET Department. It is expected that up to two sections of 22 students (total 44) will take this course when offered in both Spring and Fall semesters every year. Typically one section of this course will be offered in the daytime and another section in the evening or weekend during each semester. 

The course is structured as a combination of lecture sessions and hands-on lab sessions. The hands-on sessions include lab exercises, experiments and individual and/or group projects. 

No additional physical resources are required since this course will be offered in lieu of an existing course in the EMT program. This course will serve as a preparatory course towards some of the courses in the CET BTech program, which involve embedded system programming and development or cover related topics but at an advanced level. Existing CET faculty (at least five) is qualified and available to teach this course each semester. Adequate equipment and lab resources are also available for the hands-on components of the course.
APPENDIX – I

· Results of student survey

From: Xiaohai Li
To: Aparicio Carranza; Benito Mendoza; Edward Morton; Farrukh Zia; John Razukas; Jose Reyes Alamo; Ohbong Kwon; Robert Armstrong; Seymour Blank; Yu Wang
CC: Jessica Hernandez; Sunghoon Jang
Date: Thursday - May 15, 2014 7:14 PM
Subject: Re: New EMT Track Student Survey

Dear all,
By this email I would like to let you know that with great help from all EMT class instructors and Miss Hernandez, we have conducted the student survey for the New EMT track. The statistics are as follows:

Total completed survey we received: 452

The number of "Yes" answered to Q3 (continue with CEB after EMT): 376
The number of "Yes" answered to Q4.A (interested in taking EMT2350 Microcontroller Technology): 342
The number of "Yes" answered to Q4.B (interested in taking EMT2410 C/C++ Programming for Embedded Sys): 373
The number of "Yes" answered to Q4.C (interested in taking EMT2440 Computer Networks): 359

In other words,

83.19% of the students being surveyed plan to continue with CEB program after finishing EMT courses
90.96% of the students who plan to continue with CEB are interested in taking EMT2350 Microcontroller Technology
99.20% of the students who plan to continue with CEB are interested in taking EMT2410 C/C++ Programming for Embedded Systems
95.48% of the students who plan to continue with CEB are interested in taking EMT2440 Computer Networks

Thank you for your time!

Best regards,

Xiaohai Li, Ph. D.
Assistant Professor
Department of Computer Engineering Technology
New York City College of Technology
City University of New York


APPENDIX – II

·  Evidence of Consultation with concerned departments
[image: ]



APPENDIX – III
Comparison between EMT2410 and CST2403*
EMT2410: C/C++ Programming for Embedded Systems
CST2403: C++ Programming -- I
By Dr. Xiaohai Li and Dr. Farrukh Zia
Dept. of Computer Engineering Technology

	Comparison of Course Description for/from College Catalog

	EMT2410
	CST2403
	Difference

	
Introduction to the basics of C/C++ programming language with applications to embedded systems. Fundamentals of structured and object-oriented programming in C/C++ and their applications in hardware environments. Students develop projects that highlight the application of C/C++ language in an embedded system.
	
This course is an intensive introduction to computer programming intended for CIS majors. Initial topics include the implementation in the C++ language of data types, operations, expressions, decision statements, and loops. Other topics include functions and sub-program structure, pointers, arrays, and classes. 

	
The proposed EMT2410 will focus on C/C++ programming in and for embedded systems. Although the fundamentals of C/C++ programming language will be close in EMT2410 and CST2403, there are tremendous difference in technique and skills for embedded system C/C++ programming. A simple example is that in CST2403 students learn to use “cout” to generate standard output stream to standard output device such as the display of computer. But many embedded systems even do not have a standard display monitor! Apparently different techniques are needed for such an embedded environment.





To be continued on the next page










* The original version of this comparison table was presented by proposers to CCCC subcommittee during a meeting in Spring 2015. It was updated in September, 2016.
	Comparison of Weekly Topics	

	Week
	EMT2410
	CST2403
	Difference

	1
	Introduction to C/C++; Introduction to embedded system architecture
	
	C++ Development Environment: 
Input/Output, Arithmetic 




	 



	In EMT2410, on the 1st class, embedded system architecture will be introduced to students to help them understand such a different type of computing environment compared to regular personal computers. 

	2
	Data types, operators, expressions and statements of C/C++
Lab1. Introduction to embedded system development platform (hardware and software)
	
	
In EMT2410, on the 2nd week, students will be introduced to an embedded development platform by conducting a lab experiment. The embedded platform is totally different from the regular personal computers, which will not have a regular keyboard or display.

	3, 4
	Control Structures
Lab2.  Iteration structure and I/O port access
Lab3.  Selection structure and sensor interfacing
	
	Wk3: Control Structures: if/else 



	Wk 4~6: More structures 
while and for loop: 
More structures: switch, 
do/while loop and review: 
Introduction to Functions: 



	
The lectures during these weeks in EMT2410 will cover the fundamentals of C/C++ programming language, which are close to what is done in CST2403. But students in the proposed EMT2410 will practice these fundamentals in different application scenarios in embedded systems, such interfacing sensor, receive inputs from a button switch instead of regular keyboard, data acquisition and keypad scanning. By these, students will obtain direct knowledge on how apply the fundamentals of C/C++ programming into small components of a real-world embedded environment for a large system. 

	5
	Array, pointer and its application
Lab4.  Pointer and dynamic memory allocation for data acquisition
	
	

	6
	Functions for modular programming
Lab5.  Function: parameter passing by keypad scanning
	
	

	7
	Preprocessor, bit operations
Lab6.  Preprocessor: using #pragma to create interrupt service routine
	
	Midterm Term: Review and Exam 



	

	8
	Basics of Class and Object, abstraction and encapsulation
	
	Functions



	
In EMT2410, more class hours on “Class” and “Object” will be spent than CST2403. One may think that a couple of weeks on these topics are not enough. EMT2410 is only aimed to introduce these topics to the students and teach them how to use classes/objects, although they may not have enough time to learn how to create their own classes/objects. 

Actually as a matter of fact, this approach exactly reflects the current technology trend in embedded system development: using pre-existing library (class and available member functions) that is provided by hardware manufacturer or developer community to develop applications for your own systems. 

Moreover, techniques and skills on creating a class and member functions will be covered in CET bachelor level courses. 


	9
	Inheritance,  polymorphism and their applications in embedded systems
Lab7.  Library and class of peripheral devices and access to peripheral devices
	
	Arrays



	

	10
	Introduction to embedded hardware systems and embedded operating systems
	
	More Arrays: Pointers, 
call by reference vs. call 
by value 



	

In EMT2410, topics and labs on developing C/C++ programs for other components of an embedded system are introduced and practiced during these weeks, including memory/storage media access, serial/parallel and wireless communications, none of which is done in CST2403. 



	11
	Memory management and access, storage media access
Lab8.  Working with flash or EEPROM memory
	
	

	12
	Serial and parallel communications
Lab9.  Connecting external devices by I2C or SPI bus
	
	Pointers: relation with array 



	

	13
	Wireless communications
Lab10.  Wireless communications: Bluetooth, ZigBee or WiFi
	
	Strings 



	

	14
	Project Hours
	
	Introduction to classes 



	In EMT2410 students will conduct a project instead of exams only, which we believe can boost their learning motivation and engagement, and enhance their learning experience.

	15
	Final exam and/or final project demonstration
	
	Review and Final Exam 



	




APPENDIX – IV
Similar Course Offered in Other Technology Programs
· Computer Eng Tech BTech Program at SUNY IT
[image: ][image: ]


· Computer Eng Tech BS Program at Oregon Tech
[image: ]


· Computer Eng Tech AAS Program at QCC
[image: ]
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EMT 2410 course proposal - Request for Comments

From: Sunghoon Jang
To: Hong Li; Mohammad Razani
Farrukh Zia; Xiaohai Li
Date: Tuesday - September 20, 2016 2:40 PM
Subject: EMT 2410 course proposal - Request for Comments
Attachments: TEXThtm; EMT2410 GG++ for EmbedSys_v5_2016Sept_2.pdf

Dear Professors Li and Razani,

‘The GET department is proposing a 3-credit technical elective course in the EMT AAS program. Attached you find a copy of
the course proposal which course number and titk are EMT 2410 G/G++ Programming for Embedded Systems. The course
is designed to provide one more 3 credit technical elective choice for EMT students in GET department. The course focuses
onlntroduction to the basics of G/G++ programming language with applications to embedded systems. It provides knowledge
of fundamentals of structured and object-oriented programming in G/G++ and discusses how to apply object-oriented
‘approach to applications in hardware environments. Students develop projects that highiight the appiication of G/G++
Ianguage in an embedded system. We'd appreciate if you provide any comments or inputs regarding our proposal

by Monday, September 26th due to the limited time in the College Council Curriculum Committee proposal process.

Best Regards,

‘Sunghoon Jang, PhD

Associate Professor & Chairman
Department of Computer Engineering Tech
NY Gty College of Technology of GUNY
186 Jay Street, 635 Voorhees Hall
Brookiyn, NY 11201-2983

Tel: 718-260-5836

Fax: 718-260-5425

Email: sJang@citytech.cury.edu
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