Recommendations for Curriculum Changes in Internet Technology Program
At the Seidenberg School of CSIS at Pace University

Background

The field of computer science is currently faced with significant challenges, including diminished public perception, declining student enrollment (especially among women), and a need to keep up with rapidly changing technologies.  Public perception has suffered partly as a result of a failure of computer science to connect with people and with issues people perceive as relevant [1].  Rapidly changing technologies present a constant challenge both to the design of computer science (and related) curricula and to professionals who have completed their formal education and are working in a rapidly changing field.

Declining enrollment in computer science and related disciplines has been attributed to the increase in outsourcing, as well as a perception of the field as heavily technical and disconnected from people and real-world problems. In the wake of a nationwide decline in enrollment, the University of Maryland has been notably successful in actually increasing its enrollment through an active outreach program [2].  The increase was largely among female students.  The university attributed its success to its outreach program to high school students, which not only dispelled misconceptions about outsourcing but also enlightened potential enrollees about the distinction between computer science and information systems, the breadth of career options in the field, and the extent to which some of these options are people-oriented.

Similarly, the challenges of declining public perception and student enrollment require increased emphasis on social relevance in computer science (and related) curricula of the future.  Additionally, the challenge of rapidly changing technology requires that curricula focus on up-to-date technologies and remain flexible to change.  In the paragraphs that follow, we describe three new courses that would move the Seidenberg School’s Master of Science in Internet Technology degree in the right direction.  The first two address technological advances, and the third addresses social relevance.  At the end of this paper, we mention two additional suggestions for new electives and provide some additional recommendations on how the overall curriculum could be improved through more general changes.

Courses to be Added/Dropped from Seidenberg’s MSIT program

Overall, the core curriculum of the Master of Science in Internet Technology program should move away from fundamental computer science topics and toward major internet-related technologies of the future.  Specifically, the curriculum should concentrate more on network-centric technologies (NCO).  Network-centric technology is a relatively new concept yet it appears to be the strongest business model for the next century [3] and we should be in the forefront of this movement preparing our students for the 21st century technologies and business skills. With the Internet revolution and development of an e-business market, commerce has changed, technology has changed and our approach to teaching must change as well.  Programming skills rapidly become obsolete as programming tools become more intelligent software, often able to generate hundred lines of code at the push of the button. 

Pace has a reputation as a forward-thinking school and it ought to be leading in teaching the new technologies as well.  Network Centric Operations seeks to translate an information advantage, enabled in part by information technology, into a competitive advantage through the robust networking of well-informed geographically dispersed forces [4].  Based on the military model, NCO is about creation of the decentralized and distributed system of networks and independent units ready to collect, process and share information and knowledge [5].

The following is an example of a course in NCO from Missouri University of Science and Technology.  We recommend that a similar course be added to the MSIT core curriculum.

SysEng / CmpEng 419 Network-Centric Systems Architecting and Engineering
Network-centric systems comprises a diverse category of complex systems with the primary purpose is providing network-type services. Network-centric systems are also known as collaborative systems. This course addresses the intersection between network engineering and the needs of systems architecting and engineering.

To make room for this new course, we recommend the removal of  “Database Management Systems”.   We view this course as reflecting very fundamental subject matter that should be learned at an undergraduate level, and is indeed a recommended core topic in undergraduate curricula, based on latest recommendations of the Joint Task Force on Computing of the IEEE and ACM [6].  A Master’s level curriculum should support the refinement of professional skills and specialization beyond a core undergraduate curriculum.  For those entering with non-CS backgrounds, knowledge of database systems could be achieved through a remedial (500-level) course or as a by-product of other courses.

	As a new elective course, we recommend the addition of a course in Pervasive Computing.  Pervasive computing has been defined as follows [7]:

The idea that technology is moving beyond the personal computer to everyday devices with embedded technology and connectivity as computing devices become progressively smaller and more powerful. Also called ubiquitous computing, pervasive computing is the result of computer technology advancing at exponential speeds -- a trend toward all man-made and some natural products having hardware and software. Pervasive computing goes beyond the realm of personal computers: it is the idea that almost any device, from clothing to tools to appliances to cars to homes to the human body to your coffee mug, can be imbedded with chips to connect the device to an infinite network of other devices. The goal of pervasive computing, which combines current network technologies with wireless computing, voice recognition, Internet capability and artificial intelligence, is to create an environment where the connectivity of devices is embedded in such a way that the connectivity is unobtrusive and always available. 

	Thus, a new course in pervasive computing at the Seidenberg School might cover topics such as the following:

	Mobile technologies and their applications
	Web page design for ubiquitous access

Language abstraction in the design of software systems
Voice recognition
Technological adaptations for individuals with disabilities

To make room for the new elective, we recommend removing “Application Development with .Net and Web Services”.   A primary argument for removing this course is that it focuses on a proprietary commercial product (Microsoft’s .Net).  Courses that contribute significant credits to a Master’s curriculum in Internet Technology should be focused more broadly, using open-source, freely available tools where tools are needed.  The Web Services component of this course should be preserved in the MSIT curriculum, and would likely be included in the new NCO course as well as in the current elective course on Internet Computing with Distributed Components. 
Finally, many have pointed to the need to educate computer science students in the broader perspective of the changing role of computers in society [1, 8, 9].  A number of colleges and universities have begun offering courses in “Computers and Society” (University of North Carolina is one example), and top-ranked universities have adapted PhD-level curricula to address the need.  For example, Cornell University now offers PhD programs in both computer science (with the traditional technology focus) and Information Systems.  The Information Systems program at Cornell is interdisciplinary in nature, combining “such traditional disciplines as computer science, cognitive psychology, social science, cultural studies, and history“ and offers four concentrations in  “Information Systems”, “Human Computer Interaction”, “Cognition”, and “Social Aspects of Information” [10].  Interestingly, the IS program has been particularly successful in attracting women, compared to Cornell’s CS program that has traditionally been predominantly male [11].
As a new interdisciplinary course, we recommend the addition of a course in “Computers, Ethics and Society”.  A potential textbook offers a good description of the material that might be covered in such a course [12]:

The rapid advancement of information technology in modern societies affects the way we live, communicate, work, and entertain. Computers and computer networks formulate an information age in which traditional ethical questions are reexamined and new questions arise concerning moral standards for human behavior.  Computer Ethics: A Global Perspective presents a clear and concise introduction to the ethical and social issues sparked by our ever-growing information society at the local and global level. Designed for use as a main text in undergraduate and graduate courses that focus on computer, business, and applied ethics, the text is also ideal for the Information Technology in a Global Society course for the International Baccalaureate diploma. The text considers the impact of digitized information on individuals and societies and includes discussions on privacy, reliability, security, intellectual property, control, equality of access, and authenticity, with insights from the scientists and philosophers who have attempted to evaluate, explain, and resolve these issues. The text also discusses the social impact of information technology in different areas of human life such as business, health, education, entertainment and politics.

Such a course would offer an interdisciplinary opportunity between CSIS and any of several other departments/programs at Pace including Psychology, Law, Forensic Science, and International Economics.

Other recommendations

In addition to the above recommendations, there are several other ways in which we believe the curriculum could be improved:

	Consider additional electives in:
	Cryptography 
	Graphics and Multimedia
	Capitalize on “Topics in Computing” elective as a way to facilitate the quick introduction of new technologies into the curriculum.  These topics could include not only general technology areas but also topics related to specific applications (e.g., security and privacy in health care).
	Pace’s advanced certificate programs are a great way for professionals to update their skills through short-term study.  These programs should be broadened in line with changes in the overall graduate curriculum.

Provide one-credit electives that focus on learning specific tools of use in the real-world (e.g., an enterprise-wide security tool or a development platform such as .Net).
Place an increased emphasis on learning through projects in courses that precede the Capstone Project course.  These preliminary projects could be either team-based or individual, but should involve work on a real-world problem with a real “customer”.
Emphasize applications of computer technologies in health care, government, national security, education, etc.
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