Appendix B

Proposal for Programs in

Electrical Engineering, Computer Engineering, Software Engineering, Electrical Engineering and Management, Computer Engineering and Management, Software Engineering and Management
Executive Summary

Program Description
This proposal is for four-year honours degree programs in Electrical Engineering, Computer Engineering, and Software Engineering, and for five-year honours degree programs in Electrical Engineering and Management, Computer Engineering and Management, and Software Engineering and Management. The four-year programs lead to a Bachelor of Engineering (Honours), B.Eng. (Honours) degree and the five-year programs to a Bachelor of Engineering and Management (Honours), B.Eng. & Mgt. (Honours) degree. 

Program maps are attached for the programs in Electrical Engineering, Computer Engineering and Software Engineering.

Program maps for the Electrical Engineering and Management, Computer Engineering and Management, and Software Engineering and Management are the same as those for Electrical Engineering, Computer Engineering, and Software Engineering, except that the standard business and management year (as in the Mechanical Engineering and Management and Manufacturing Engineering and Management programs) is placed after third year and the fourth year of engineering courses is taken in year five.
Curricula for Electrical, Computer, and Software Engineering Programs

The attached course maps show the curricula for all three programs (see Figures 1, 2 & 3). Each of these programs consists of a technical component - including mathematics, basic sciences, engineering sciences and engineering design - and a complementary studies component. All of the programs combine mathematical and scientific concepts with engineering fundamentals and applications, and allow students to practice the profession for the benefit of society. 

The curriculum for students in first year forms a basis in the fundamental subjects prior to subsequent specialization in various engineering disciplines. The first year is common for all of the proposed programs, and is common with the first year of the Manufacturing and Mechanical Engineering programs (except for 2 of the 11 courses). The second year for the three programs is very similar, and leads to specialized study in the last two years. In the fourth year, all programs contain a capstone design course, which provides students with the opportunity to carry out individual and group design activities in their chosen fields of study, and the course Design Thesis, which provides the opportunity to carry out extensive original work on a topic of interest. 

The programs are all intended to provide students with the basic knowledge necessary to take part effectively in these rapidly developing fields. Each of these three programs is the first step in a continuing process of lifelong learning. They have been designed with a view that the graduates will be able to have successful careers in high-tech industry and to continue to learn by experience and subsequent professional courses. Alternatively, the programs allow students to pursue studies at the graduate level. These two routes are not mutually exclusive.

An attached figure (Figure 4) reflects the significant synergies among all three programs, pointing out that with a rather modest number of courses, three distinct high-profile engineering programs can be offered simultaneously. Each program includes 42 courses, 26 courses of these are common to all three programs. With only 63 courses, all three programs can be simultaneously offered.
The key focus areas, which illustrate the unique features as well as differences among the three programs, are discussed below.

Electrical Engineering: Electrical Engineering is a broad field with many engineering applications, and over time has proved to be among the most attractive of all engineering disciplines. Students are able to apply the knowledge through analysis, design, and implementation of electrical, power, control, electronic, biomedical, photonic, and wireless systems. 

Computer Engineering: Computer Engineering focuses on the design of computer systems, computer-based communications and control systems, micro-electronics circuits, and computer systems hardware design and networks. 

Software Engineering: This program focuses on the design of computer software for various applications, such as database systems, computer graphics and robotics. Software Engineering is one of the newest engineering disciplines, with less than ten such programs accredited in Canada.

Strengths for Electrical, Computer, and Software Engineering Programs

The general discipline of Electrical, Computer, and Software Engineering (ECSE) encompasses an extremely broad range of subject matter. The programs have been designed to fully meet the future high-tech market needs in Canada. The programs have been designed to be consistent with similar programs not only in the best Canadian universities, but also in renowned world-wide institutions of higher learning. Yet the programs also have some features that are unique and differentiated.

Courses offered in all three programs will significantly utilize the e-learning technologies, such as ubiquitous use of lap-tops. For instance, extensive use of computer applets will allow UOIT to minimize lab needs (equipment, experiments, space) to bring advanced (abstract) concepts to simple (visual) levels, and video taping of the experiments in their entireties will allow minimizing the number of teaching assistants and will help students appreciate why and how the experiments must be done.

Some other reasons why programs in Electrical, Computer and Software Engineering should be introduced at UOIT are as follows:

· High enrolment is anticipated. In most Canadian universities, the ECE (Electrical & Computer Engineering) Department is the – or among the – largest department in the Engineering Faculty. 

· The extent of the disciplines is large. The Institute for Electrical and Electronics Engineers (IEEE), the largest scientific and professional organization in the world, with about 400,000 members in over 150 countries, includes around 90 journal publications and organizes about 300 conferences and symposia across the globe. About 70% of IEEE’s membership is involved with Information and Communication Technologies (ICT), which is an underlying theme of the three programs. 

· The programs address all key high-demand areas identified by the ECE Reallocation submission to NSERC’s reallocation process, which last year increased the ECE funding substantially.

Program Curricula for Electrical Engineering and Management, Computer Engineering and Management, and Software Engineering and Management

The programs in Electrical Engineering and Management, Computer Engineering and Management and Software Engineering and Management include:

· all components of the programs in Electrical Engineering, Computer Engineering and Software Engineering, respectively, and

· the standard business and management year (same as the one used in the Mechanical and Manufacturing Engineering and Management programs).

The business and management year is designed to be taken after third year. The fourth year of engineering courses is then taken in year five. With permission, students may take the business and management year at another point in the programs. Students taking the business and management year become more productive employees due to their broader outlooks, and are well prepared for managerial positions later in their careers or entrepreneurial ventures like starting a company.

The rationale for adding a business and management year to create the Electrical Engineering and Management, Computer Engineering and Management, and Software Engineering and Management programs is the same as the rationale for creating the Mechanical Engineering and Management and Manufacturing Engineering and Management programs. This rationale was passed through Academic Council and approved by PEQAB earlier, so it is not repeated here.

Rationale for the Proposed Programs in Electrical, Computer and Software Engineering

Market Demand

Market data reflects the ever-growing need for these programs. For example, in the information and communications technology (ICT) sector:

· employment continues to outgrow the general employment growth in the economy, with a 6.6% CAGR (Compounded Annual Growth Rate) for 1997-2002 in the ICT sector, compared with a 2.5% CAGR overall,

· the average salary is 45% more than the national average, 

· the ICT sector is responsible for 46% of all private sector R&D expenditures, and
· 57% of R&D scientists and engineers in Canadian business are involved in ICT. 

The Canadian Expert Panel on the Skills Advisory Council on Science and Technology has given the following profile of the ICT sector: “Information and Communications Technologies (ICT) are enabling technologies, which means that they have broad application and potential to raise productivity levels across many industries. This also means that many employers in many industries are competing for talent in implementing and maintaining information & communications systems”. 
Industry Canada has confirmed that the “high-tech slow-down” is not a new phenomenon and the automotive industry went through a similar phase, but it restructured itself. Statistics Canada has reported that the recent IT market slowdown was only a temporary phase and that growth in all ICT-related areas has picked up again. Using from data obtained from 26 Canadian ECE Departments, the Canadian Institute of Telecommunications Research, a Network of Centres of Excellence, found that undergraduate enrolment in ECE programs has grown for the period of 1995-2000 by 35%, more than twice as rapidly as that of other engineering disciplines. 
Also the NSERC ICT Review Panel made projections for the period 1999-2005 and concluded that Bachelors degrees in Canadian ICT programs will grow 69% by 2005. 

Canada, due to its vast geography, has always been at the forefront of telecommunications technology and network deployment, such as the invention of the telephone, the world’s first coast-to-coast microwave system, the world’s first domestic satellite system, and the world’s first packet-switching data network. Such digital and optical communications systems have contributed to the high level of competitiveness of the Canadian economy. That is in part why the Government of Canada, in the 1997 Speech from the Throne, made a commitment to “make the information and knowledge infrastructure accessible to all Canadians, thereby making Canada the most connected nation in the world.”

Efficient Use of Resources

As discussed in the next main section, the programs have been designed to have many synergies that allow efficient use of resources.

Specialization

Although it is customary in some universities to offer a large number of engineering elective courses in the fourth year to provide students with a specialization area, few courses as engineering electives will be offered in the first few years. The reason lies in the fact that, initially, we need to limit the lab size and equipment requirements as well needs for faculty and other resources. However, when new facilities become available, thus allowing more students, labs, and faculty, the number of electives will be increased to meet student needs, in terms of acquiring specializations (e.g., in power, control, communications, networks, biomedical, photonics, and electronics).
Student Demand

Programs similar to those proposed here are in high demand by students at other universities where they are offered.

Expertise for Mechatronics Engineering Option of Mechanical Engineering

The addition of Electrical Engineering, Computer Engineering, and Software Engineering, with their electrical and computer foci, will allow the Faculty of Engineering and Applied Science to obtain needed faculty expertise to offering the Mechatronics Engineering option of Mechanical Engineering.

Resource Requirements 

A student in any of the three programs is required to take 42 courses. These programs have been structured synergistically. Hence, of the 63 courses required for all three programs, 26 courses are common to all three programs and 16 courses are already offered for other programs in the Faculty of Engineering and Applied Science or outside. It is expected that at steady state Electrical Engineering, Computer Engineering, and Software Engineering will attract into first year approximately 140, 100, and 100 students, respectively.

A corresponding number of faculty and staff would be required for these programs. The actual number of faculty needed depends on the number of students enrolled, since the student-to-faculty ratio is a critical factor in accreditation assessments. The goal in the steady state is that the ratio of number of students to the number of faculty to be about 18. In addition to full-time faculty, it is expected that qualified individuals with solid high-tech industrial backgrounds may be hired to teach on a part-time basis, thereby helping prepare students for successful careers in the industry. Business plans for all programs are under development. Initial estimates of the lab space have already been made. Due to the high-tech nature of these programs, research and contract funding as well as equipment donations for the labs are all expected. 

In the first phase, the existing labs for the Mechanical and Manufacturing labs, all located in A4 building, will be fully utilized. Specifically, the three labs designed and equipped for the electrical-engineering-based courses for the Mechanical and Manufacturing Engineering students will be used to accommodate the space lab needs for all four years and to meet most of the equipment requirements for the second year and part of the third year. Details on equipment will be provided as part of the business plan. For the second phase, a significantly larger number of students can be accepted, provided new facilities in a new building will be provided. Software Engineering will make optimal use of the laptop computers, most course related labs can be held in tutorial rooms.
In short, the plan to launch Electrical Engineering and Electrical Engineering and Management program to accept about 70 students, Computer Engineering and Computer Engineering and Management program to accept about 50 students, and Software Engineering and Software Engineering and Management program to accept about 50 students in September 2005 can be accommodated with the existing planned labs for Building UA4 for a few years (Phase-I). Depending on student demand, we may choose in Phase I to defer the offering of Computer Engineering and Computer Engineering and Management, and instead increase the numbers of students in Electrical Engineering and Electrical Engineering and Management. The expansion of all these programs, i.e., 140, 100, and 100 students for Electrical, Computer and Software Engineering require extensive new facilities. A study was undertaken for the Provost and determined that these programs would require a new building (Phase-II).
Advisory Committee and Other External Input

The proposed programs are industry-driven in that they were developed based on documented industry needs in Ontario and Canada. In addition, the proposed programs take into consideration the guidelines established by professional regulatory bodies and have been benchmarked against existing accredited programs in other universities. 

In the process of designing all three programs, external input were sought and obtained from advisory committee members. In addition, highly qualified faculty members at other universities in Canada assisted in the development of the programs. Furthermore, to meet the requirements as set by the regulatory bodies and to meet the demand driven by the private sector, extensive consultations will be continue to be sought from relevant program advisory committees including representatives of industry and faculty from other universities, and from other representatives from industry and academia. 

Additional Rationale for Program in Software Engineering

The program in Software Engineering is discussed separately because Software Engineering is a relatively recent addition to the program disciplines in engineering. Hence, further rationale is presented for offering Software Engineering.

The Electrical and Computer Engineering NSERC Reallocations Steering Committee (Nicolas D. Georganas, Chair) together with the Computing and Information Science NSERC Reallocations Steering Committee (Bob Woodham, Chair) state in their “Reallocations Exercise: 2000-2002” document: “Although the term "Software Engineering" has been in use for four decades, it is only now that a basic core body of knowledge is being recognized and formal software engineering curricula established. However, this core body of knowledge is not yet at the level found in traditional engineering disciplines. Software developers still enter the field with a variety of backgrounds and produce their products using a mixture of education, intuition, and ad hoc methods. As a result, the general quality of software products and the projects generating them are far below what is expected in other areas. At the same time, we are becoming dependent on software as it is used to develop most new products and increasingly is found embedded in products.”

This proposal for an Honours Bachelor of Engineering degree in Software Engineering is designed to meet the continuously increasing demand for graduates with relevant knowledge and skills in this important field. The core body of knowledge as identified in the IEEE “Guide to the Software Engineering Body of Knowledge” lists the main software engineering requirement fields:

· software design; 

· software construction; 

· software testing; 

· software maintenance; 

· software configuration management; 

· software engineering management; 

· software engineering process; 

· software engineering tools and metrics; and 

· software quality. 

These core fields have been incorporated into the curriculum of the Software Engineering program, bound together with the scientific and mathematical foundations of typical of engineering programs and complemented with the liberal arts and societal courses that are necessary to form a good engineering professional who can contribute to society.

Program Strengths

The proposed Software Engineering program possesses some distinct strengths. It is a full engineering program designed to meet the Professional Engineering accreditation criteria. In addition to this accreditation process, the program incorporates the requirements put forward by the Canadian Information Processing Society and accreditation by this body may be sought as well. The program incorporates the Software Engineering Common Body of Knowledge as proposed by IEEE, and provides graduates with the skills and knowledge needed for productive careers in the workplace. A key strength results directly from the comprehensive use of UOIT’s laptop approach. This approach is expected to provide students throughout their program with the hardware and software toolset that they will use in their professional careers.

Graduates

As in all engineering disciplines, graduates of Software Engineering will have strong fundamentals in mathematics and sciences, as well as advanced knowledge in engineering sciences and design. They will have the creative abilities necessary for innovative design, as well as the research, analytical, communication and teamwork skills needed for entry-level positions, and for career progression to leadership roles and further education. Graduates will be equipped with a comprehensive knowledge of the integrated software development processes and applications. Consequently, graduates will be in demand by employers in large and small enterprises in two main categories:

· Those which focus on all aspects of software development.
· Those which focus on all software applications in various fields. The knowledge gained by students in Software Engineering is not limited in application to the software and information technology core sectors, but also includes the myriad of employers that use software as the building blocks for their products, in Canada and elsewhere. 

As the program has been designed to meet the requirements of the Canadian Engineering Accreditation Board, each graduate will be eligible to apply for licensing as a Professional Engineer in any province or territory of Canada.

Efficient Use of Resources

The Software Engineering program shares a substantial amount of courses with the proposed programs in Electrical and Computer Engineering as well as with existing UOIT engineering programs. Software Engineering has limited resource requirements in terms of equipment. Most of the computing needs can be covered through the UOIT laptop program. The specific software needs for Software Engineering will have an impact on the configuration of these laptops, although it is hoped that the laptop configuration and type will be common with that used for other engineering programs. It can be expected that these laptop needs will not exceed the needs of the laptops for the related engineering disciplines. A significantly differentiated laptop model is not foreseen at this point; the UOIT base engineering model is expected to suffice for the requirements of the program. 
The laboratory needs for the core courses of Software Engineering that reside in electrical engineering fields (e.g., Electric Circuits, Circuit Theory, Electronics, Real Time Computer Control) can be covered by the facilities that are put in place to serve the Mechatronics Engineering option of the Mechanical Engineering program. For the courses in Networking, Advanced Networking and Security, some of the resources provided by the “Hacker Research Lab” can be used without compromising its availability for the MITS and/or a future BIT program. 
There is a degree of overlap between components of the Software Engineering program and the Computing Science program to be offered by the Faculty of Science and the information technology programs to be offered by the Faculty of Business and IT. If implemented concurrently and in close cooperation between the Faculties a variety of modules from certain courses can be shared without giving up the distinct foci of each of the programs. For example, courses Software Engineering and Computing Science that share some commonality are listed in the following table:

	Software Engineering Course


	Computing Science Course

	Introduction to Programming
	Fundamentals of Programming

	Discrete Mathematics
	Discrete Structures in Computer Science

	Software Design I-IV
	System Analysis and Design in Applications
Analysis; 

Design of Algorithms Software Engineering

	Computer Architectures
	Computer Architectures I &II

	Operating Systems
	Operating Systems and Networking

	Computer Networks
	

	Advanced Computer Networks
	

	Computer Graphics
	Scientific Visualization and Computer Graphics

	Programming Languages
	Compilers

	Data Management Systems 
	Database Systems and Concepts


In each of these areas a common theoretical core can be identified, which can be developed and possibly taught in collaboration with the Faculty of Science. Other courses share some commonalities with courses in the Faculty of Business and IT. We plan on taking advantage of these commonalities. 
For the engineering programs, it is essential for engineering accreditation that control of the programs resides in the Faculty of Engineering and Applied Science. Nevertheless, we plan on closely cooperating with these other Faculties so as to be as efficient as possible through resources sharing, while still allowing each program area to exhibit its unique nature. 
Software Engineering Program Comparison

Software engineering is one of the youngest of the professional engineering disciplines. At the time of writing this application there are 8 accredited Software Engineering programs in Canada. The IEEE has defined a core body of knowledge for Software Engineering programs and the listed institutions follow these guidelines. UOIT’s program will differ in some ways from the offerings of the other institutions in content, but will be consistent in most ways. All of the programs listed have a solid foundation as engineering disciplines. We will focus our Software Engineering program on its engineering aspects and link it link it closely to our Electrical and Computer Engineering programs. UOIT’s offering will be unique in the usage of the laptop program which allows for a more intensive learning experience for the student by removing the limitation of class/tutorial interaction with the learning material.

	Institution
	Year of Accreditation

	University of Calgary:
	2002-

	Carleton University: 
	2003-

	Concordia University
	2002-

	Lakehead University: 
	2002-

	McMaster University: 
	2001-

	University of Ottawa
	2001-

	University of Western Ontario:
	2001-

	École de technologie supérieure
	2003- 


COURSES
A total of 63 courses are required to offer all three programs, out of which 16 courses are already offered in current engineering programs, the remaining 47 courses are as follows:
1. Information Technology
2. Electrical Engineering Fundamentals
3. Discrete Mathematics

4. Introductory Electronics

5. Digital Systems

6. Computer Architecture

7. Computer Networks

8. Advanced Calculus

9. Algorithms & Data Structures

10. Electromagnetic Theory

11. Signals & Systems

12. Communication Systems

13. Operating Systems

14. Data Management Systems

15. Programming Languages

16. Distributed Systems

17. Computer Security

18. Real-Time Computer Control
19. Circuit Analysis and Design

20. Probability & Random Signals
21. Electronic Circuit Design
22. Electromechanical Energy Conversion
23. Microprocessor Systems

24. Power Systems

25. Digital Signal Processing

26. Advanced Electronics

27. Digital Communications

28. Control Systems

29. Solid State and Digital Electronics

30. Computer Hardware

31. Compilers & Interpreters

32. VLSI Systems

33. Software project Management

34. Design Analysis of Algorithms

35. Software Quality

36. User Interface

37. Advanced Networks

38. Software Design I

39. Software Design II

40. Software Design III

41. Software Design IV
42. Multimedia Systems

43. Computer Graphic Design

44. Computer Communications

45. Advanced Operating Systems

46. Engineering Systems Design
47. Design Thesis
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Admissions, Promotion, Graduation Standard

Admission Requirements

	
	Program Admission Requirements

	ACADEMIC
	The Ontario Secondary School Diploma (OSSD) with minimum 70% overall average and minimum 70% in Math and Sciences, including: 

Six 12U or M credits including:

· English (ENG4U) with 60% minimum, 

· Advanced Functions and Introductory Calculus (MCB4U), 

· Geometry and Discrete Math (MGA4U) , 

· Chemistry (SCH4U), and

· Physics (SPH4U).

OR 

Six OAC credits including

· English (ENGOAC) with 60% minimum, 

· Calculus (MCAOAC),

· Algebra and Geometry (MAGOAC), 

· Chemistry (SCHOAC), and

· Physics (SPHOAC).

Applicants from other provinces or

international students should contact the

Office of Recruitment and Admissions.

E-mail admissions@uoit.ca or visit our

Web site at www.uoit.ca.



	RELATED WORK/VOLUNTEER EXPERIENCE
	

	Other (e.g., portfolio, specialized testing, interview, G.R.E. etc.)
	Extenuating Circumstances

If there are any factors that may have adversely affected a student’s academic performance over the past years, causing his/her average to fall below the above requirements, the student may provide a separate statement, along with supporting documentation to the Office of Recruitment and Admissions


Promotion and Graduation Requirements
	
	Level of Achievement

	Program Requirement
	Promotion
	Graduation

	Courses in disciplines outside the main field of study
	A passing grade in any one course is 50%.

To progress from one semester to the next, with a clear standing students must maintain a cumulative GPA of 2.0
	Students must pass all program courses and achieve a minimum overall GPA 2.0.



	Courses in disciplines within the main field of study 
	To progress from one semester to the next, with a clear standing students must maintain a cumulative GPA of 2.0
	Students must pass all program courses and achieve a minimum overall GPA 2.0.



	Other

(e.g., work placement/internship)
	Not applicable
	Not applicable

	Other, (e.g., thesis)
	Not applicable
	Not applicable

	Other (e.g., research paper)
	Not applicable
	Not applicable

	Other (e.g., laboratories)
	As specified in individual courses
	As specified in individual courses

	Overall achievement
	To progress from one semester to the next, with a clear standing students must maintain a cumulative GPA of 2.0

Students may only take courses in semesters 5 and 6 if all courses in semesters 1 and 2 are completed with passing grades

Students may only take courses in semesters 7 and 8 if all courses in semesters 1 to 4 are completed with passing grades
	Students must pass all program courses and achieve a minimum overall GPA 2.0.




Program Learning Outcomes: Electrical Engineering

	Program Level Learning Outcomes
	Program requirements or segments of requirements that contribute to this Outcome

	1. Apply knowledge of mathematics, physics, chemistry, engineering science and engineering techniques to identify, formulate, analyze and solve problems.
	All Mathematics and Basic Science subjects

All Engineering Science subjects

Collaborative Leadership

Systems Design and Thesis

	2. Find innovative solutions to significant problems and advance the state of knowledge in Electrical Engineering.
	Information Technology

Engineering Electives

	3. Utilize a systems approach to the design and operational performance of Electrical Engineering systems and processes.
	Electrical Engineering Fundamentals

Signals & Systems

Engineering Electives

	4. Understand and apply the principles and practice of sustainable design and development.
	Introductory Electronics

Circuit Analysis & Design

Systems Design & Thesis

	5. Apply general principles of design and development to analyze, produce and evaluate designs for systems, components or processes to fulfill specified requirements.
	Electronic Circuit Design

Circuit Analysis & Design

Communications Systems 

Systems Design & Thesis

	6. Make use of information technology and of computer hardware and software to solve problems, to acquire and process data.
	Introduction to Programming

Information Technology

Engineering Electives

	7. Understand the social, cultural, ethical, environmental, safety and economic consequences of technical decisions in local, national and global context.
	Economics for Professionals

Ethics and Law for Professionals

Impact of Science & Technology on Society Liberal Studies Electives

	8. Communicate effectively in written, spoken and visual form with both technical experts and with members of the general public on electrical engineering matters.
	Technical Communications

Collaborative Leadership

Liberal Studies Electives



	9. Take a leadership role in dealing with subjects in both technical and non-technical areas.
	Impact of Science & Technology on Society Liberal Studies Electives

Collaborative Leadership

	10. Have strong independent learning and analytical skills and be an effective member of multi-disciplinary and multi-cultural teams, either as a team member or as a project manager.
	Collaborative Leadership

Technical Communication

Systems Design & Thesis

Liberal Studies Electives


	Program Level Learning Outcomes
	Course(s) or Course Segments that contribute to this Outcome

	11. Recognize and value the alternative outlooks that people from various social, ethnic and religious backgrounds may bring to Electrical Engineering.
	Collaborative Leadership

Liberal Studies Electives

Impact of Science & Technology on Society

	12. Understand and apply the principles and key provisions of the Canadian Electrical engineering framework.
	Ethics and Law for Professionals

Economics for Professionals

Systems Design & Thesis

	13. Appreciate the importance of new and emerging technologies, and the strategies available for life-long learning.
	Engineering Electives,

Collaborative Leadership,

Impact of Science and Technology on Society

	14. Understand and apply management and business practices relevant to Electrical engineering, including the importance of quality management and quality assurance.
	Ethics and Law for Professionals

Economics for Professionals

Systems Design & Thesis


 Program Learning Outcomes: Computer Engineering

	Program Level Learning Outcomes
	Program requirements or segments of requirements that contribute to this Outcome

	1. Apply knowledge of mathematics, physics, chemistry, engineering science and engineering techniques to identify, formulate, analyze and solve problems.
	All Mathematics and Basic Science subjects

All Engineering Science subjects

Collaborative Leadership

Systems Design and Thesis

	2. Find innovative solutions to significant problems and advance the state of knowledge in Computer Engineering.
	Information Technology

Engineering Electives

	3. Utilize a systems approach to the design and operational performance of computer engineering systems and processes.
	Electrical Engineering Fundamentals

Signals & Systems

Engineering Electives

	4. Understand and apply the principles and practice of sustainable design and development.
	Introductory Electronics

Digital Systems

Systems Design & Thesis

	5. Apply general principles of design and development to analyze, produce and evaluate designs for systems, components or processes to fulfill specified requirements.
	Electronic Circuit Design

Computer Hardware

Communications Systems 

Systems Design & Thesis

	6. Make use of information technology and of computer hardware and software to solve problems, to acquire and process data.
	Introduction to Programming

Information Technology

Engineering Electives

	7. Understand the social, cultural, ethical, environmental, safety and economic consequences of technical decisions in local, national and global context.
	Economics for Professionals

Ethics and Law for Professionals

Impact of Science & Technology on Society Liberal Studies Electives

	8. Communicate effectively in written, spoken and visual form with both technical experts and with members of the general public on computer engineering matters.
	Technical Communications

Collaborative Leadership

Liberal Studies Electives



	9. Take a leadership role in dealing with subjects in both technical and non-technical areas.
	Impact of Science & Technology on Society Liberal Studies Electives

Collaborative Leadership

	10. Have strong independent learning and analytical skills and be an effective member of multi-disciplinary and multi-cultural teams, either as a team member or as a project manager.
	Collaborative Leadership

Technical Communication

Systems Design & Thesis

Liberal Studies Electives


	Program Level Learning Outcomes
	Course(s) or Course Segments that contribute to this Outcome

	11. Recognize and value the alternative outlooks that people from various social, ethnic and religious backgrounds may bring to Computer Engineering.
	Collaborative Leadership

Liberal Studies Electives

Impact of Science & Technology on Society

	12. Understand and apply the principles and key provisions of the Canadian Computer engineering framework.
	Ethics and Law for Professionals

Economics for Professionals

Systems Design & Thesis

	13. Appreciate the importance of new and emerging technologies, and the strategies available for life-long learning.
	Engineering Electives,

Collaborative Leadership,

Impact of Science and Technology on Society

	14. Understand and apply management and business practices relevant to Computer engineering, including the importance of quality management and quality assurance.
	Ethics and Law for Professionals

Economics for Professionals

Systems Design & Thesis


	Program Level Learning Outcomes
	Program requirements or segments of requirements that contribute to this Outcome

	1. Apply knowledge of mathematics, physics, chemistry, engineering science and engineering techniques to identify, formulate, analyze and solve problems.
	All Mathematics and Basic Science subjects; all Engineering Science subjects; Collaborative Leadership; Design courses; Thesis.

	2. Find innovative solutions to significant problems and advance the state of knowledge in Software Engineering.
	 Computer-Aided Design; information Technology, Design and Project courses, Operating Systems, Engineering Electives

	3. Utilize a systems approach to the design and operational performance of software engineering systems and processes.
	Computer-Aided Design; information Technology, Design and Project courses, Operating Systems, Engineering Electives

	4. Understand and apply the principles and practice of sustainable design and development.
	 Software Quality, Computer Security, Design courses; Thesis.

	5. Apply general principles of design and development to analyze, produce and evaluate designs for systems, components or processes to fulfill specified requirements.
	Software Project Management, Design Courses, Design Thesis.

	6. Make use of information technology and of computer hardware and software to solve problems, to acquire and process data.
	Introduction to Programming, Information Technology, all software courses

	7. Understand the social, cultural, ethical, environmental, safety and economic consequences of technical decisions in local, national and global context.
	 Economics for Professionals; Ethics and Law for Professionals; Impact of Science & Technology on Society; Software Quality, Liberal Studies Electives

	8. Communicate effectively in written, spoken and visual form with both technical experts and with members of the general public on software engineering matters.
	Technical Communications; Collaborative Leadership; Design courses; Thesis; Liberal Studies Electives

	9. Take a leadership role in dealing with subjects in both technical and non-technical areas.
	 Impact of Science & Technology on Society; Liberal Studies Electives; Collaborative Leadership; Software Project Management, Design courses; Thesis.

	10. Have strong independent learning and analytical skills and be an effective member of multi-disciplinary and multi-cultural teams, either as a team member or as a project manager.
	Collaborative Leadership; Technical Communication; Software Project Management, Design courses; Thesis.


Program Level Learning Outcomes- Software Engineering

	Program Level Learning Outcomes
	Course(s) or Course Segments that contribute to this Outcome

	11. Recognize and value the alternative outlooks that people from various social, ethnic and religious backgrounds may bring to Software Engineering.
	Collaborative Leadership; Liberal Studies Electives; Impact of Science & Technology on Society

	12. Understand and apply the principles and key provisions of the Canadian software engineering framework.
	Software Quality, Computer Security, Design courses; Ethics and Law for Professionals, Economics for Professionals

	13. Appreciate the importance of new and emerging technologies, and the strategies available for life-long learning.
	Engineering Electives, Collaborative Leadership, impact of Science and Technology on Society, Upper Year Software Design Courses

	14. Understand and apply management and business practices relevant to software engineering, including the importance of quality management and quality assurance.
	 Software Project Management, Software Quality, Economics for Professionals; Ethics and Law for Professionals; Design courses; Thesis.


Enrolment Projections and Staffing Implications

ELECTRICAL ENGINEERING

PHASE-I
	
	
	Staffing Requirements – Projected



	
	Cumulative

Enrolment*
	Cumulative

Full-time

Faculty Equivalents

(F.T.E.)
	Cumulative

Part-time Faculty Equivalents

(F.T.E.)
	Add columns to account for

technical support, teaching assistants, 

and so on 
	Ratio of

Full-time

Students to

Full-time

Faculty

	
	Full-

Time
	Part- Time
	
	
	
	
	

	Year 1
	70
	
	2
	
	3
	
	35

	Year 2
	132
	
	6
	
	6
	
	22

	Year 3
	192
	
	10
	
	12
	
	19

	Year 4
	250
	
	14
	
	24
	
	18


* Attrition rates of 10%, 5%, and 2% are projected, for year-1, year-2, and year-3 respectively. 

PHASE-II
	
	
	Staffing Requirements – Projected



	
	Cumulative

Enrolment*
	Cumulative

Full-time

Faculty Equivalents

(F.T.E.)
	Cumulative

Part-time Faculty Equivalents

(F.T.E.)
	Add columns to account for

technical support, teaching assistants, 

and so on 
	Ratio of

Full-time

Students to

Full-time

Faculty

	
	Full-

Time
	Part- Time
	
	
	
	
	

	Year 1
	140
	
	4
	
	6
	
	35

	Year 2
	265
	
	11
	
	12
	
	24

	Year 3
	385
	
	19
	
	24
	
	20

	Year 4
	500
	
	27
	
	48
	
	18


* Attrition rates of 10%, 5%, and 2% are projected, for year-1, year-2, and year-3 respectively. 

COMPUTER ENGINEERING

PHASE-I
	
	
	Staffing Requirements – Projected



	
	Cumulative

Enrolment*
	Cumulative

Full-time

Faculty Equivalents

(F.T.E.)
	Cumulative

Part-time Faculty Equivalents

(F.T.E.)
	Add columns to account for

technical support, teaching assistants, 

and so on 
	Ratio of

Full-time

Students to

Full-time

Faculty

	
	Full-

Time
	Part- Time
	
	
	
	
	

	Year 1
	50
	
	2
	
	2
	
	25

	Year 2
	95
	
	4
	
	6
	
	24

	Year 3
	135
	
	7
	
	9
	
	20

	Year 4
	180
	
	10
	
	15
	
	18


* Attrition rates of 10%, 5%, and 2% are projected, for year-1, year-2, and year-3 respectively. 

PHASE-II
	
	
	Staffing Requirements – Projected



	
	Cumulative

Enrolment*
	Cumulative

Full-time

Faculty Equivalents

(F.T.E.)
	Cumulative

Part-time Faculty Equivalents

(F.T.E.)
	Add columns to account for

technical support, teaching assistants, 

and so on 
	Ratio of

Full-time

Students to

Full-time

Faculty

	
	Full-

Time
	Part- Time
	
	
	
	
	

	Year 1
	100
	
	4
	
	3
	
	25

	Year 2
	190
	
	8
	
	12
	
	24

	Year 3
	270
	
	14
	
	18
	
	20

	Year 4
	360
	
	20
	
	30
	
	18


* Attrition rates of 10%, 5%, and 2% are projected, for year-1, year-2, and year-3 respectively. 

SOFTWARE ENGINEERING

PHASE-I
	
	
	Staffing Requirements – Projected



	
	Cumulative

Enrolment*
	Cumulative

Full-time

Faculty Equivalents

(F.T.E.)
	Cumulative

Part-time Faculty Equivalents

(F.T.E.)
	Add columns to account for

technical support, teaching assistants, 

and so on 
	Ratio of

Full-time

Students to

Full-time

Faculty

	
	Full-

Time
	Part- Time
	
	
	
	
	

	Year 1
	50
	
	2
	
	2
	
	25

	Year 2
	95
	
	4
	
	6
	
	24

	Year 3
	135
	
	7
	
	9
	
	20

	Year 4
	180
	
	10
	
	15
	
	18


* Attrition rates of 10%, 5%, and 2% are projected, for year-1, year-2, and year-3 respectively. 

PHASE-II
	
	
	Staffing Requirements – Projected



	
	Cumulative

Enrolment*
	Cumulative

Full-time

Faculty Equivalents

(F.T.E.)
	Cumulative

Part-time Faculty Equivalents

(F.T.E.)
	Add columns to account for

technical support, teaching assistants, 

and so on 
	Ratio of

Full-time

Students to

Full-time

Faculty

	
	Full-

Time
	Part- Time
	
	
	
	
	

	Year 1
	100
	
	4
	
	3
	
	25

	Year 2
	190
	
	8
	
	12
	
	24

	Year 3
	270
	
	14
	
	18
	
	20

	Year 4
	360
	
	20
	
	30
	
	18


* Attrition rates of 10%, 5%, and 2% are projected, for year-1, year-2, and year-3 respectively. 




























Figure 4 – Synergies among Programs
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