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Report to Academic Council Appendix G
Bachelor of Information Technology (Honours)

With specializations in Networking, IT Security, and Video Game Development

Executive Summary 
Information technology is one of the fastest-growing professions not only in Canada but also in the world today. The IT professionals require university graduates who have the necessary education and skills. According to the Information Technology Association of Canada (ITAC), “recent estimates suggest that more than 1,000,000 North Americans could be employed in rewarding, high-income jobs today if they had the appropriate information technology skills.” It further states that the “IT skills gap in Canada is most severe in the core occupational disciplines of computer science, microelectronics design, photonics and wireless design, software design, and systems analysis. Many thoughtful analysts believe that Canada's future economic growth could be critically impaired unless we act decisively to reverse the continually worsening situation.”
 The Information Technology field offers excellent, long-term career opportunities. 
ITAC released a study on IT skilled labour shortage in 2002 that the demand for skilled IT workers will once again outpace supply. The study predicts that 38,000 IT jobs will be added in 2002, potentially creating a gap of approximately 9,900 unfilled positions. The study also shows that in order to have truly committed employees, IT organizations in Ontario must do more to meet their needs. The study examined the hiring intentions of Ontario-based employers of IT workers across the whole economy, including finance, manufacturing and the resource sector as well as information technology. A majority of Ontario employers identified measurable negative impacts of a shortage of appropriate skills on their business, with the most notable issues being project delays, customer dissatisfaction, and lost sales opportunities. The IT jobs with the greatest forecasted employment shortages overall in 2002 in Ontario are:
 
• IT Project Manager 

• IS Business Analyst/Consultant 

• Database Administrator 

• Data Administration Analyst 

• Software Engineer 

The main objective of this program to prepare graduates is to meet the challenge of the ever-changing IT fields and job market demand. This program is designed to prepare students with technological and entrepreneur skills as well as communication skills, critical thinking, and technological competencies required in the IT workplace. 

The Bachelor of Information Technology program is offered in partnership with the School of Manufacturing Engineering and the Durham College School of Technology and School of Communication Arts consists of three streams: 

1. Networking 

2. Information Technology Security 

3. Video Game Development and Entrepreneurship 

The integration of information technology, business and engineering courses gives our graduates a wide choice of careers in business, industry and government. Career opportunities include management, supervisory and specialist positions as: 
• Information security officer 

• LAN administrator 

• Video game developer 

• Technical support manager 

• Information technology trainer 

• Technology manager 

• Database Manager 

• Custom PC application developer 

• End-user 

This is a unique degree program to be offered in Canada. Section 6.3 provides an overview of the Canadian universities offering a similar program with a degree in the areas of information technology. Only Carleton University, in cooperation with Algonquin College, has the degree designated as the Bachelor of Information Technology, but our program is the only degree program in Canada which combines information technology, business, and engineering, as well as with the specialization in video game development and health informatics. Most of the BIT programs in North America are offered by colleges, whereas programs overseas are offered by universities. This suggests that a BIT Program would create an attractive niche for UOIT. 
In addition, the UOIT BIT program is the only degree program that offers a stream in game development and entrepreneurship. Although Canada has a few institutions offering game development degree programs (for example, NAD Centere 's (http://www.nad.qc.ca/ ) in Quebec, there is none in Ontario. Furthermore, there are only a few universities in the U.S. offering a full degree in game development; for example, the University of Advanced Technology (www.uat.edu ). 

NETWORKING STREAM 
This stream is designed to prepare graduates with the knowledge and skills in planning, designing, installing, operating, and managing information technology infrastructure. Computer networking has become an integrated part in today’s businesses. The core curriculum in this stream requires students to take courses in business and management. This will prepare them with the necessary business background for today’s workplace. 
The Networking stream will be offered in partnership with the Durham College School of Technology (DC-SoT) and Cisco Systems, Inc. In addition to taking core technology and networking courses in the BIT program, students will be able to take courses in preparation for the Cisco certification program through the Cisco Networking Academy® Program (www.cisco.com/edu/academy ) offered by the SBIT. The Academy program utilizes a blended learning model, integrating face-to-face teaching with a challenging Web-based curriculum, hands-on lab exercises, and Internet-based assessment. Academy graduates, along with a Bachelor of IT degree, will be well prepared for networking and IT-related careers in the IT industry. The program also includes essential “soft skills” identified by the US Department of Labor Secretary’s Commission on Achieving Necessary Skills (SCANS). 
The BIT will offer all the three levels of the Cisco certification program, namely, Cisco Certified Network Associate (CCNA®), Cisco Certified Network Professional (CCNP®), Cisco Certified Internet Engineer (CCIE®). Currently, no education institution in Canada is offering certification preparation program for CCIE, the third level of the Cisco certification. UOIT will be the only Canadian institution that provides a preparation program for CCIE certification. CCIE is considered the most rigorous of Cisco’s certification program and highly respected by the industries. 
The BIT networking stream offers a total of four courses covering the contents of CCNA1-4 and CCNP1-2 to prepare students to write the CCNA and CCNP exams. In addition, three courses will be on CCIE exam preparation. Students from this program will be highly employable when they graduate from this stream. 
The DC-SoT is presently offering a Computer Systems Technology diploma program which prepares their graduates for the Cisco CCNA and CCNP certification and has the required facilities, equipment, and space. Instead of seeking out new spaces, the School of Business and Information Technology (SBIT), under the partnership, will lease the facilities to offer the program and to hire qualified instructors from the DC-SoT programs to teach in the Cisco certification courses. 
INFORMATION TECHNOLOGY SECURITY STREAM 
There has never been a greater need for professionals trained in network security. This program is designed to prepare graduates to work in the IT security industry and advance students on a career path toward the further occupations in IT security. For Bachelor of Information Technology 4University of Ontario Institute of Technology 

graduate studies bound students, this program also prepares them for the Master of Information Technology program offered in the School.

The stream curriculum provides students with a broad base of networking and security expertise, and prepares them for an ever-changing and challenging IT security profession. Courses in this stream address a wide spectrum of knowledge and skill sets in IT security. Furthermore, this stream will prepare students to take the MCNS (Managing Cisco Network Security) and CSPFA (Cisco Secure PIX Firewall Advanced) exams in preparation for the Cisco Firewall Specialist. These exams will also count towards the CCSP (Cisco Certified Security Professional) certification. Successful completion of the course will also prepare students for the CompTIA Security+ exam and for further network security study. 
UOIT provides the opportunity for the advanced level students to explore and apply IT security technology in the FBIT Hacker Research Lab. With this level of experience, students are then much better able to learn to develop anti-hacking strategies and skills. 
GAME DEVELOPMENT AND ENTREPRENEURSHIP STREAM 
The Game Development and Entrepreneurship stream is designed to provide students with a wide range of game design and programming expertise. The core curriculum not only covers the game technology and theory, but also the artistic and creative side of game development. The uniqueness of this program is that it consists of an emphasis on entrepreneurship. Students will have learning experience in business and management, as well as being an entrepreneur. The curriculum allows graduates to move beyond an entry-level position and advance their careers. Graduates will have the knowledge and skills to be successful in the game industry, whether being employed or setting up his/her own gaming business. 
This stream will be offered in partnership with the Durham College School of Media and Communication Arts (DC-SoMCA), which has a multimedia and animation lab for their graduate diploma program in Multimedia Development and Animation. Under the partnership, SBIT will lease the lab facilities and hire qualified instructors from the DC-SoMCA programs to teach some of the animation courses. 
Projected Enrolment and Faculty Growth 

The programs are expected start in 2005 with a projected intake of 120 full-time students and 25 part-time students. 

BIT Program Map – Networking Stream 

	YEAR 1 
	Semester 1 
	Technical Communications 
	BUSI 1900U Mathematics Foundations for Business 
	Information Technology 
	General Elective 
	CCNA1 

Networking Basics CCNA2 

Routers and Routing Basics 

	
	Semester 2 
	Introduction to Entrepreneurship 
	BUSI 1450U 

Statistics 
	BUSI 2000U Collaborative Leadership 
	BUSI 1830U Introduction to Programming 
	CCNA3 

Switching Basics and Intermediate Routing 

CCNA4 

WAN Technologies 

	YEAR 2 
	Semester 1 
	BUSI 3540U 

Object Oriented Programming 
	Operating Systems 1: Windows 
	Marketing in the IT Sector 
	General Elective 
	CCNP1 

Advanced Routing CCNP2 

Remote Access 

	
	Semester 2 
	Web Programming 
	Operating Systems II: Unix 
	Information Technology Project Management 
	General Elective 
	CCNP3 

Mutlilayer Switching 

	YEAR 3 
	Semester 1 
	Database Systems 
	Computer Architecture 
	Algorithms and Data Structures 
	General Elective 
	CCNP4 

Network Troubleshooting 

	
	Semester 2 
	Multimedia Systems 
	Enterprise Network Management 
	Basics of Digital Transmission 
	General Elective 
	Routing and Switching, and Service Provider (CCIE1) 

	YEAR 4 
	Semester 1 
	BUSI 4991U 

UOIT Edge I -Capstone Study Project 
	Network Simulation 
	Emerging Networks Technologies 
	General Elective 
	Security (CCIE2) 

	
	Semester 2 
	BUSI 4992U 

UOIT Edge II -Capstone Study Project 
	eBusiness Technologies 
	IT Security 
	Law & Ethics of IT 
	Voice (CCIE3) 


	Common BUSI courses 
	Common BIT courses 
	General Elective courses 


BIT Program Map –Information Technology Security Stream 

	YEAR 1 
	Semester 1 
	Technical Communications 
	BUSI 1900U Mathematics Foundations for Business 
	Information Technology 
	General Elective 
	CCNA1 

Networking Basics CCNA2 

Routers and Routing Basics 

	
	Semester 2 
	Introduction to Entrepreneurship 
	BUSI 1450U 

Statistics 
	BUSI 2000U Collaborative Leadership 
	BUSI 1830U Introduction to Programming 
	CCNA3 

Switching Basics and Intermediate Routing 

CCNA4 

WAN Technologies 

	YEAR 2 
	Semester 1 
	BUSI 3540U 

Object Oriented Programming 
	Operating Systems 1: Windows 
	Cybercrime 
	General Elective 
	CISCO Security I 

	
	Semester 2 
	Information Technology Project Management 
	Operating Systems II: Unix 
	OS Security I: Windows 
	General Elective 
	CISCO Security II 

	YEAR 3 
	Semester 1 
	Database Systems 
	Computer Architecture 
	Web Programming 
	General Elective 
	OS Security II: Unix 

	
	Semester 2 
	eBusiness Technologies 
	Enterprise Network Management 
	Basics of Digital Transmission 
	General Elective 
	Law & Ethics of IT 

	YEAR 4 
	Semester 1 
	BUSI 4991U 

UOIT Edge I -Capstone Study Project 
	Advanced Communications Networks 
	Emerging IT Security Technologies 
	General Elective 
	Malware Worms and Viruses 

	
	Semester 2 
	BUSI 4992U 

UOIT Edge II -Capstone Study Project 
	eBusiness Security 
	VPN and Data Privacy 
	IT Security Policies and Procedures 
	Web Services Security 


	Common BUSI courses 
	Common BIT courses 
	General Elective courses 


BIT Program Map – Game Development and Entrepreneurship Stream 

	YEAR 1 
	Semester 1 
	Creative Writing and Narrative Concepts 
	BUSI 1900U Mathematics Foundations for Business 
	Information Technology 
	General Elective 

(Psychology) 
	Drawing I – Animation 

	
	Semester 2 
	Introduction to IT Business & Entrepreneurship 
	BUSI 1450U 

Statistics 
	BUSI 2000U Collaborative Leadership 
	BUSI 1830U Introduction to Programming 
	Drawing II - Animation 

	YEAR 2 
	Semester 1 
	BUSI 3540U 

Object Oriented Programming 
	Graphic Design 
	Marketing in the IT Sector 
	General Elective 

(Technology and Culture) 
	Imaging I 

	
	Semester 2 
	Game Programming 
	Sound & Audio 
	Information Technology Project Management 
	General Elective 
	Imaging II 

	YEAR 3 
	Semester 1 
	Animation Arts 
	Entrepreneur Finance 
	Modeling and Rigging I 
	Computer Architecture 
	Game World I 

	
	Semester 2 
	Accounting for IT 
	Filmmaking 
	Modeling and Rigging II 
	General Elective 
	Game World II 

	YEAR 4 
	Semester 1 
	BUSI 4991U 

UOIT Edge I -Capstone Study Project 
	Internet Gaming Development 
	Artificial Intelligence for Simulations & Gaming 
	General Elective 
	Advanced Entrepreneurship 

	
	Semester 2 
	BUSI 4992U 

UOIT Edge II -Capstone Study Project 
	Game Production & Documentation 
	Immersive Environments, Virtual Reality 
	Design Studio 
	General Elective 


	Common BUSI courses 
	Common BIT courses 
	General Elective courses 


5.1 PROGRAM ADMISSIONS REQUIREMENTS 

Academic Requirements: Current Ontario secondary school students must complete the Ontario Secondary School Diploma (OSSD) with a minimum overall average of 70% and six 12U or M credits including English (ENG4U) and one math (MGA4U or MCB4U or MDM4U). 
Graduates from college diploma programs with a substantial academic affinity to UOIT’s BIT program, and Diploma in Computer Systems Technology, Website Developer, Multimedia, Graphic Arts, or Graduate Diploma in Animation with GPA average of A, may be eligible for transfer credits for some or all of these courses. This transfer credit would allow them to substitute general electives and to earn sufficient credits to meet the breadth requirement of the degree program. 

Additional Requirements: 
Game Development and Entrepreneurship stream: Applicants must submit a portfolio showing their previous coursework and projects on website development, multimedia, animation, or related areas. 
In addition, the BIT program is the only degree program that offers a stream in game development and entrepreneurship. Although Canada has a few institutions offering game development degree programs, for example, NAD Centere 's (http://www.nad.qc.ca/ ) , located in Quebec, there is none in Ontario. Furthermore, there is only a few universities in the U.S. offers a full degree in game development, for example, the University of Advanced Technology (Twww.uat.edu).
5.2 PROMOTION AND GRADUATION REQUIREMENTS 

	COURSE TYPE 
	PROMOTION 
	GRADUATION 

	Courses in Disciplines Outside the Main Field(s) of Study 
	GPA of 2.0 (63-66%) 
	GPA of 2.0 (63-66%) 

	Courses in Disciplines Within the Main Field(s) of Study 
	GPA of 2.0 (63-66%) 
	GPA of 2.0 (63-66%) 

	Overall 
	GPA of 2.0 (63-66%) 
	GPA of 2.0 (63-66%) 


6.3 Program Comparisons 

	Institution: Carleton University 

	Program Name and Credential: Bachelor of Information Technology 

Specialization in Interactive Multimedia and Design or 

Network Technology 

	Program Description: 

The B.I.T. program, in cooperation with the Algonquin College, offers two streams: a specialization in Network Technology and a specialization in Interactive Multimedia and Design. Both streams are unique in Canada and provide an innovative mix of courses drawing on a variety of disciplines. Together they represent a new approach to the teaching of technology in the 21st century. The B.I.T. curriculum is designed to keep you in touch with changing trends and provide you with important contacts for summer and permanent employment. 

http://www.bitdegree.ca/program.htm 

	Similarities and Differences: 

The proposed BIT program curriculum is similar to this program in terms of courses in networking but the proposed networking stream has more courses on business and management. This makes the proposed program quite unique as it combines networking, information technology, and business. In addition, Carleton University BIT program does not offer the two streams in information technology security and game development and entrepreneurship. 


	Institution: York University 

	Program Name and Credential: 

Bachelor of Administrative Studies with Honours Specialization in Information Technology 

Bachelor of Arts in Information Technology 

	Program Description: 

Bachelor of Administrative Studies with Honours Specialization in Information Technology 

By blending studies in administrative studies with cutting-edge courses in information technology, students are provided with a solid foundation in the fundamentals of information management from a business/management perspective. Courses include applied computer networks, systems design and computer organization complemented by courses in general management principles. 

http://www.atkinson.yorku.ca/frschadms.htm 
Bachelor of Arts in Information Technology 

The departments of Mathematics and Statistics, Computer Science, Philosophy, Political Science and the Divisions of Social Science and Humanities offer a pattern of study that combines departmental specialization within the field of Information Technology. The Information Technology program is housed in the Department of Mathematics and Statistics. 

http://calendars.registrar.yorku.ca/calendars/2001-2002/ugfiles/as/10prog s/itec.htm 

	Similarities and Differences: 

This BIT program at York has a more general approach to the subject areas of information technology. It does not offer any specializations or special streams in networking, information technology security, and game development and entrepreneurship. 


	Institution: Mount Saint Vincent University 

(Halifax, Nova Scotia) 

	Program Name and Credential: Bachelor of Applied Arts (Information Technology) 

	Program Description: 

The objective of the Bachelor of Applied Arts (Information Technology) program is to provide specialized undergraduate education in information technology and integrated office systems. In addition to systems and information technology courses that provide essential knowledge and expertise, students will take traditional arts and business courses intended to develop management skills. Graduates will be able to perform effectively in the fields of office systems and information technology. 

http://www.msvu.ca/it/index.asp 

	Similarities and Differences: 

This is a bachelor of Applied Arts undergraduate program in information technology and with an emphasis on office systems. Students will take “traditional arts and business” courses in this program. It does not offer any specializations or special streams in networking (including certifications), information technology security, and game development and entrepreneurship. 


	Institution: University of Toronto at Mississauga 

	Program Name and Credential: 

Bachelor of Arts in Communication, Culture and Information Technology 

	Program Description: 

Communication, Culture and Information Technology (CCIT) is a focused area of study offered by the University of Toronto at Mississauga and Sheridan College. CCIT is an interdisciplinary program for the study of the art and science of human communication, how communication builds knowledge and creates culture, and how information technology affects the way humans communicate. CCIT will produce communication professionals energized by the challenges of the wired world, graduates of an interdisciplinary liberal arts and science program who are comfortable with digital media. Students will use critical thinking, a breadth of knowledge and expression, and the full range of information technology tools to solve problems and create reflective content. 

http://ccit.erin.utoronto.ca/ 

	Similarities and Differences: 

Although the subject “information technology” is in this degree, this program offered at the U of T at Mississauga is a Bachelor of Arts and in combination of communications and culture. This degree program curriculum is not as technical as the proposed BIT program and It does not offer any specializations or special streams in networking, information technology security, and game development and entrepreneurship. 


	Institution: University of Western Ontario 

	Program Name and Credential: 

Bachelor of Science in Applied Quantitative Information Technology 

	Program Description: 

The Applied Quantitative Information Technology Program (AQIT) is designed to give students a comprehensive business and industry-oriented grounding in the mathematical sciences. Run by the Applied Mathematics, Computer Science, Mathematics and Statistical and Actuarial Sciences Departments, the program is organized so that its graduates will be well prepared both for employment and for graduate work in many fields. AQIT provides students with a broad mathematical background during the first two years of the program and allows for informed and counselled course selection in the final two years. Program graduates will, in addition to strong skills in computing and statistics, have excellent quantitative and modelling skills. 

http://www.apmaths.uwo.ca/aqit/undergrad.html 

	Similarities and Differences: 

This program at the University of Western Ontario emphasizes the quantitative aspects of information technology in building computational modeling and statistics. Unlike the proposed program, It does not offer any courses in “technology,” and any specializations or special streams in networking, information technology security, and game development and entrepreneurship. 


6.4 PROGRAM LEVEL LEARNING OUTCOMES 

1. Understand the applications of information technology and basic business knowledge. 

2. Demonstrate conceptual understanding of information technologies and their industry standards 

3. Design, implement, and manage information technology in various environments, and learn “to learn” and apply new technologies. 

4. Apply business and entrepreneurship skills in using information technology. 

Networking Stream 
1. Understand the concepts of networking technology and its applications. 

2. State the essential networking terminology 

3. Demonstrate understanding of the OSI reference model and how each layer work together to compartmentalize networking functionality of a computer and networking applications. 

4. Identify hardware used to construct a network and recommend optimal network configurations. 

5. Understand network topologies and their applications in a network environment as well as industry standards such as IEEE. 

6. Proven knowledge of network protocols such as TCP/IP, IPX, and NetBeui. 

7. Understand the Ethernet protocol and its mechanisms and functionality. 

8. Demonstrate the skills in installing, administrating, and managing network operating systems and in developing a functional and well-designed infrastructure. 

9. Know how to improve a networking by adding services available, such as World Wide Web, FTP, and messaging serves, and to apply security mechanisms to protect a network and all of its services. 

10. Understand the tools and techniques to administer a network and the knowledge to discuss network troubleshooting and management. 

11. Prepare to take the MCSE and/or CCNA/CCNP certification examination. 

Information Technology Security Stream 
1. Understand the concept of information security and types of attacks. 

2. Able to discuss the basic security services that can be used to protect information and systems from attach. 

3. Understand the legal issues surrounding information security. 

4. Demonstrate the skills in developing IT security policy and guidelines, incident response procedures and disaster recovery. 

5. Proven knowledge in applying security in networking technologies and operating systems. 

6. Understand the best practices in computer administrative security measures and technical security measures. 

7. Identify and understand security risks, threats and vulnerabilities within an organization. 

8. Discuss key Internet architecture issues, meaning of terms, and ways to secure the Internet connection to an organization. 

9. Understand the uses of Virtual Private Networks (VPNs) and how they can set up and managed. 

10. Able to discuss the issues involved in setting up an e-commerce site and how to implement security within the site. 

11. Proven understanding on encryption, private and public key systems, digital signatures and trust, and how each of these types of technologies can, and should, be used to enhance security. 

12. Understand motivation and examines the hacker threat – as in casual hacker and professional hacker. 

13. Possess the knowledge on the proper use and usefulness of intrusion detection systems. 

14. Proven knowledge of applying security measures on operating systems. 

Game Development and Entrepreneurship Stream 
1. Possess a firm understanding of game development and programming concepts. 

2. Understand the gaming technologies and business aspects in the gaming industry. 

3. Knowledge of game technology and theory. 

4. Able to integrate multimedia content into the programming pipeline. 

5. Have the ability to adopt and use different languages and APIs. 

6. Understand team work in game development process including the knowledge to read and use other programmers’ code. 

7. Able to learn and apply new game technologies and new languages, toolsets, and APIs

1.7 Enrolment and Staffing Projections 

	
	
	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/ Full-time Faculty


	
	Full-time
	Part-time
	
	
	
	

	Year 1
	120
	25


	13
	
	
	

	Year 2
	205
	54


	
	
	
	

	Year 3
	258
	67


	
	
	
	

	Year 4
	325
	84


	
	
	
	


Notes: Estimated enrolment increase is 25% and attrition rate is projected at 10% for each yet.
�http://www.itac.ca/client/ITAC/ITAC_UW_MainEngine.nsf/ALL/D84586ECA0FCD4A2852566EB001F 481F?OpenDocument 


�http://www.itac.ca/CLIENT/ITAC/ITAC_UW_MainEngine.nsf/6ED892A8E1C529F3852565E300266D63/C1D2F309CF413F8685256BAF0071A110?


� The Master of Information Technology Security program (MITS) is currently under review by the Ontario Council of Graduate Studies
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