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ARIZONA UNIVERSITY SYSTEM 

CHIEF ACADEMIC OFFICERS GUIDELINES 

FOR 

REQUESTS FOR IMPLEMENTATION AUTHORIZATION

FOR NEW ACADEMIC DEGREE PROGRAM

[DUPLICATIVE PROGRAM]

Requests for Implementation Authorization must be submitted in a timely manner to receive approval by the Chief Academic Officers prior to submission to the Arizona Board of Regents for approval at a regular Board meeting.  In each request, please provide the following information.

I. PROGRAM NAME, DESCRIPTION and CIP CODE*

A. DEGREE(S), DEPARTMENT AND COLLEGE AND CIP CODE

Bachelor of Science in Applied Computer Science (BSACS)

CIP Code: 11.0501 Computer Systems Analysis

Department of Computer Science

College of Engineering and Natural Sciences (CENS)

Northern Arizona University
B. PURPOSE AND NATURE OF PROGRAM

NAU has a strong reputation for practice-oriented education, reflected in its emphasis on top-quality undergraduate education, aimed at preparing students to step immediately into the Arizona workforce upon graduation.  The continued fast-paced development of the information economy as well as the rapid globalization of the educational market is creating new demand in the information technology education sector that can not be met by our current program offerings. 

The department of Computer Science currently offers an ABET-accredited Bachelor of Science in Computer Science (BSCS) degree program that provides rigorous, top-notch training in computer science.  The resulting BSCS degree is nationally-recognized and represents the industry-standard degree for software developers.  While advanced software developers continue to be in great demand, there is a new market developing for more practically-oriented IT workers, which we will refer to as “service-oriented computer professionals”.  Unlike software developers, who are trained primarily to develop and code novel software solutions (i.e., including major emphasis on theoretical knowledge in software engineering and algorithmic/computational theory), service-oriented computer professionals are appropriately trained to select, modify, configure, and deploy appropriate software solutions in an applied environment. These professionals, while requiring strong competence in computer science – do not require the theoretical depth and rigor provided by our BSCS degree program.  There is also a growing need for a CS degree that is flexible enough to accommodate innovative cooperative degree programs and other specially tailored, non-traditional educational initiatives.

The rigid guidelines set by ABET accreditors make it impossible to redesign our existing BSCS degree to serve this new and growing market. The new B.S. degree program in Applied Computer Science (BSACS) proposed here will provide a more flexible computer science training option with less emphasis on theoretical depth, and a strong focus on practical skills and applied systems analysis.  Our aim is to serve a growing market of service-oriented computer professionals, second career learners,  and international students, all of whom require a more flexible degree path than that provided by our existing BSCS degree.

In particular, there are three specific markets we have identified that we are currently unable to serve, and that especially motivate this proposal:

· Service-oriented computer professionals.  Many students enter our Computer Science degree program to train for a career in systems administration, applied systems analysis, entry-level programming, applied computing, and a host of other non-leadership, non-R&D positions in the exploding Information Technology field.  The demand in this area is exploding, as an increasing number of corporations computerize their operations, with attendant development of substantial IT departments.  As the level of computerization evolves, the level of technical competence required in such IT departments is continuously rising: depending on the corporation, it is no longer sufficient to hire Computer Information Systems (CIS, a business computing degree) majors capable of installing word processing and spreadsheet software and configuring simple databases; what is needed are full-fledged systems analysts, capable of analyzing computing needs, developing solutions that harness existing software products, and writing basic code to seam together these products in a coherent solution.  For example, consider a hospital that requires integrated accounting, patient records, and laboratory workflow and billing.  The ideal IT staff for tackling this challenge will need to analyze commercial software products that handle these three areas, install and configure these applications, then modify the applications and/or create transitional software that allows these systems to “talk to one another” to create an effective applied computing environment.  
    Although the market for service-oriented computing professionals is exploding (as evidenced by feedback from our corporate Departmental Advisory Committee and advertised job openings), the BSCS degree we currently offer is a poor fit for this growing market in applied computing and systems analysis.  We have noted that many students interested in a career in applied computing, while gifted in the more practical aspects of computer science critical to this career, are frustrated by the intensive theoretical courses required in the accredited BSCS degree.  Historically, these students either become demoralized and drop out altogether, or reluctantly switch to the Computer Information Systems (CIS) program offered through The W.A. Franke College of Business.  Although a solid program, CIS is a program aimed to train students in “ business information management”, i.e., how to choose, install and administer generic software applications in business computing contexts. CIS students are training to pursue careers in areas like desktop support and database administration, but not in systems analysis, applied programming or system administration and configuration.  In short, CIS is an unsatisfactory and off-target alternative for students seeking a career as service-oriented computing professionals; CIS majors do not have the qualifications to compete effectively for jobs in the growing sector of applied systems analysis.  A new degree program that provides strong applied technical training in computer programming, system analysis and administration, programming for e-commerce applications, and network administration is needed to meet the new market demand.  

· International students.  Due to tightened visa regulations or financial constraints, many international students would like to complete some parts of their degree at a home country institution, attending NAU for only one part of their studies.  Indeed, this concept is the basis for a growing number of cooperative education initiatives being pioneered in higher education, such as the 1-2-1 joint degree program with Chinese partner institutions at NAU, and the joint M.S. programs that our Computer Science department is exploring with our partner institutions in Europe . In all such cases, a significant obstacle is that we are not able to award our accredited BSCS degree to these non-traditional students due to our rigid accreditation guidelines, i.e., it is impossible for accreditors to evaluate training received at a non-U.S. institution.  A more flexible computer science degree program is required to support these cooperative international education initiatives on the NAU campus. 

· Students seeking strong international training.  The past decade has been marked by increasing globalization of our economy, with drastic reductions in the free flow of capital, labor, and intellectual contributions.  Nowhere has this trend had more impact than in Computer Science; the relative ease with which IT work can be completed from a distance, outsourced, or distributed across international teams means that nearly every major corporation engaged in IT initiatives is somehow involved in international collaboration.  To meet this need for internationally-training engineers and computer scientists, the National Science Foundation Division of Engineering Education and Centers (EEC) has made internationalization of engineering education one of its top five official priorities since 2003.  The NAU Department of Computer Science has demonstrated leadership in this area, exploring innovative “joint courses” with partner institutions abroad, development of an attractive International Engineering and Natural Science certificate program, and successfully competing for $100k in NSF planning funds to explore the concept of a “Global Engineering College”.  The rigid requirements of our current ABET-accredited BSCS degree, however, have limited the extent to which we can make international exposure a central feature in an NAU computer science degree.  To enable and encourage students seeking a thoroughly internationalized program of study, what is needed is a degree program that places international training front and center, by requiring four semesters of foreign language study as a core component, and providing sufficient flexibility elsewhere to allow easy incorporation of the International Engineering and Natural Science certificate as well as potential study or internship abroad within our growing network of international educational and corporate partnerships.

To serve the special needs outlined above, we propose to develop a modified, non-accredited Bachelor of Science degree program in Applied Computer Science (BSACS).  While being largely congruent with our existing BSCS program (e.g. sharing many core courses) to maximize operational efficiency, the new degree will not be bound by rigid accreditation guidelines, and can be focused on the more applied, practical computer science skill set required by service-oriented computer professionals.  This degree program is also specifically designed to prepare students for careers in a global economy, requiring four semesters of foreign language study as a core requirement.

C. PROGRAM -- List the program requirements, including minimum number of credit hours, required courses, and any special requirements, including theses, internships, etc.
Bachelor of Science in Applied Computer Science (BSACS)

To earn this degree, students must complete at least 120 units of coursework, which we describe in the sections that follow:  

· at least 35 units of liberal studies requirements. Courses with a CS prefix may not be used to satisfy these liberal studies requirements.  

· at least 60 units of preprofessional requirements (some of which also count towards liberal studies requirements) 

· at least 51 units of professional requirements  

· elective courses, as needed, to reach an overall total of at least 120 units  

Constraints and Observations: 

· Some courses required for the degree may have prerequisites. (Students may be able to count these prerequisites toward the liberal studies or general elective credit.)  

· Students must complete NAU’s diversity requirements by taking two 3-unit courses, one in ethnic diversity and one in global awareness. These courses may be used to meet other requirements within the academic plan if chosen carefully. 

· NAU requires that at least 30 units of the courses taken for the degree must be upper-division courses (those numbered 300 and above).  

· A grade of C or better in all CS Core courses (detailed below) and CS476C is required. Students may have no more than two grades of D in pre-professional and professional courses.  

· Some courses may be used to meet more than one requirement; however, students must still meet the total of at least 120 units to graduate. 
Pre-professional Requirements  

60 total units, distributed as follows:  

· A total of 10 credits of applied and lab science coursework, including at least one semester of lab science.

· Four semesters (16 hours) of a modern, non-English language; at least two semesters of this must be in the same language.

· MAT 125 or MAT 136; and MAT 226 (7 units)  

· CENE 225 or STA 270 or STA 275 (3 units; Eng. science and applied math)

· International Awareness:  9 units of coursework, chosen from the following set of courses: POS120, POS201, ANT102, ANT103, REL150, GGR240, GGR241, GGR370W, POS360, POS380, POS480, POS482, ECO483, ECO486, HUM261, HUM281, HUM382, CENS396. Other internationally-themed courses may be substituted with the department chair’s approval.

· Tech Electives: 12 units chosen with your advisor from EE, MAT, PHY, CHM, GGR and BIO as well as from CS general elective courses at the 200 level or above. (Technical/science courses with other prefixes may be substituted with the department chair's approval.)

· ENG 302W, which meets NAU’s junior writing requirement (3 units)  

Professional Requirements  

51 units as detailed below, that provide you with a thorough background in computer science:  

· CS Core: 110, 126, 126R, 136, 200, 248, 249, 301, 345, 386, and 480 (29 units)  

· CS 476C, which meets NAU’s senior capstone requirement (4 units)

· CS Electives: 18 units of additional CS courses at the 300 level or above, chosen with the academic advisor. (Students may petition to substitute other courses, such as MAT or EE, with the department chair’s approval.)

General Electives  

Additional coursework is required, if, after the previously described requirements have been met, one has not yet completed a total of 120 units of credit.  These remaining courses may be taken from any academic areas, using these courses to pursue specific interests and goals. 

Prerequisites or transfer credits may be used as electives if they weren’t used to meet major, minor, or liberal studies requirements.

D. CURRENT COURSES AND EXISTING PROGRAMS --List current course and existing university programs which will give strengths to the proposed program.
The proposed BSACS program is complementary to the existing Computer Science (BSCS) degree program, and will benefit from the many existing courses that appear in both degree programs.  Specific existing courses required in the new program include: 

CS 110 – Intro to Programming

CS 126 – Intro to Computer Science

CS 126R – Intro to Computer Science, Recitation

CS 136 – Software Techniques

CS 249 – Data Structures

CS 301 – Ethics in Computing

CS 345 – Databases

CS 386 – Software Engineering

CS 480 – Operating Systems

MAT 125 – Precalculus

MAT 136 – Calculus I

MAT 226 – Discrete Math

CENE 225 – Engineering Analysis

STA 270 – Applied Statistics

In addition, students seeking this degree must complete 18 hours of Computer Science Electives, thereby drawing on and strengthening these existing courses.  Eligible Computer Science Electives include: 

CS 396 – Principles of Programming Languages

CS 315 – Automata Theory

CS 412 – Enterprise Web Computing

CS 413 –Virtual Worlds

CS 421 – Algorithms

CS 430 – Computer Graphics

CS 445  –  Data Mining

CS 460  –  Computer Networks  

CS 465  –  Distributed Systems
CS 470  –  Introduction to Intelligent Systems

CS 477   –  Advanced User Interfaces

CS 481  –  Compilers

CS 485  –  Undergraduate Research

CS 497  –  Independent Study

EE 414   –  Computer Architecture

EE 442  –  Image Processing

EE 448  –  Digital Signal Processing

To support the international emphasis of the new program, students are required to take nine credit hours of International Awareness courses, drawn from a list of existing courses across campus, including:

POS120 – World Politics

ANT102 – Exploring Cultures

ANT103 – Culture and Communication

REL150 – Religions of the World

GGR240 – World Geography, West

GGR241 – World Geography, East

GGR370W – Cultural Geography

POS360 – Comparative Politics

POS380 – Advanced International Politics

POS480 – International Organizations

POS482 – American Foreign Policy

ECO483 – Comparative Economic Systems

ECO486 – International Economics

HUM261 – Asian Ideas and Values

HUM281 – Latin American Ideas and Values

HUM382 – World Perspectives in Humanities

CENS396 – International Experience

Finally, students seeking this degree must take 15 hours of Tech Electives, which may be filled using courses with the prefixes EE, MAT, PHY, CHM, GGR and BIO as well as from CS general electives at the 200 level or above. Many such courses exist across the NAU campus and are too numerous to list here; all such courses serve as a resource to the proposed degree program and, conversely, will be strengthened with the enrollment of students from the proposed new degree program.

E. NEW COURSES NEEDED --List any new courses which must be added to initiate the program; including a catalog description for each of their courses.
· CS 248 – Foundations of Computer Science.  This course surveys the theoretical foundations of Computer Science, providing a brief overview of data structures, automata theory, algorithms, and principles of programming languages.  Upon completing this course, students will have a basic grasp of the theoretical foundations of computer science, and will be able to use this information to inform their practical endeavors.
· CS 476C – Applied Capstone Design. Implementation of sponsor-accepted proposal culminating in an oral presentation, product demonstration, and formal report. Topics center around the development of applied computing applications, including dynamic websites, integrated toolsets, and utility software.  Also emphasizes project management, team development, systems design, and documentation. Must be taken in the year in which you graduate. 2 hrs. lecture, 6 hrs. lab. Prerequisite: CS 386 with a grade greater than or equal to C
F. REQUIREMENTS FOR ACCREDITATION --Describe the requirements for accreditation if the program will seek to become accredited.  Assess the eligibility of the proposed program for accreditation.
Not applicable.   We do not intend to seek outside accreditation for this new program at this time.  

II. STUDENT LEARNING OUTCOMES AND ASSESSMENT

A. What are the intended student outcomes, describing what students should know, understand, and/or be able to do at the conclusion of this program of study?

Upon completion of this major, students should be able to:

1. Demonstrate a strong practical understanding of all aspects of the modern IT environment, including programming languages, protocols, networks, and hardware configurations.

2. Demonstrate strong applied programming skills, centered around the deployment of computer technology in interdisciplinary scientific and technical contexts.

3. Demonstrate strong skills in requirements analysis, systems engineering, and team programming. Demonstrate an ability to design and implement effective applied computing solutions to real-world problems.

4. Demonstrate basic foreign language competence, as well as an understanding of international themes and issues relevant to computing in a globalized economy.

5. Demonstrate an ability to communicate clearly and effectively in both written and oral formats.

B. Provide a plan for assessing intended student outcomes.

Assessment techniques can be related to the above outcomes as follows:

1. Students will need to pass a variety of core and elective courses covering all major aspects of applied computing. The curriculum is designed to ensure that every student is exposed to all core concepts; a number of electives allow specialization in a particular application area.

2. Through the curriculum, students will be challenged with projects motivated by real-world computing problems in domains ranging from business computing, to web programming, to systems integration.  Individual performance on these projects must be satisfactory in order for students to progress to a degree.

3. The CS476C Capstone course is centered around the design and implementation of an actual real-world applied computing problem solicited from our corporate partners.  Students are evaluated on teamwork, team performance, and individual performance on project elements specifically assigned to individuals.  In addition, several 400-level electives also center around analysis, design, implementation, and evaluation of applied computing solutions to realistic end-user scenarios.

4. Students are required to receive a C or better in two semesters of foreign language study, as well as in their “internationalization block” of liberal studies electives.

5. The proposed degree conforms to our award-winning Design4Practice model (a program spanning all engineering disciplines), which emphasizes teaming, project management, and oral and written communication skills.  In addition to the university’s junior-level writing requirement (ENG302W), core courses CS386 and CS476C require extensive writing and presentation; this in reinforced with extensive written documents and oral presentations in a number of elective courses as well.  Historical outcomes from the Design4Practice program, including from our existing BSCS degree, clearly demonstrate that this writing/presentation-intensive approach produces students that are immediately much more capable of participating and communicating effectively upon entering the workforce than their conventionally-educated peers at other institutions.

III. STATE'S NEED FOR THE PROGRAM

A. How does this program fulfill the needs of the state of Arizona and the region? --Explain.

In recent years, there has been a statewide initiative to develop and promote Arizona’s high-tech economy, with particular focus in biomedical technologies and technology transfer from university labs.  More broadly, it is difficult to find a single sector of the modern economy that is not increasingly dependent on computer technology.  Although commercial software engineering – defined as business devoted primarily to the production and sale of complex software solutions – remains a strong and critical economic sector in Arizona (that we are servicing with our existing BSCS program), the increasing computerization of all other sectors of the economy has created a tremendous need for service-oriented computer professionals.  As the name implies, these are computer scientists that apply computer science specifically in service to other high-tech disciplines.   Examples include a computer specialist hired by a genomics facility to configure, modify, and maintain complex sequence analysis software, a systems administrator tasked with choosing, installing, and configuring an effective computing environment for a medical testing lab, or a programmer hired to support physicists in their data collection and analysis at a high-energy physics laboratory.  In all of these examples, the skills required far exceed the basic installation and configuration skills required in a basic business computing environment (i.e.,   “desktop support” staff with a CIS degree from a business school).  An applied computer scientist must be capable of grasping the domain-level problems that scientists, doctors, and other engineering specialists are working to solve, translate these into systems-level requirements, and then choose and configure appropriate hardware and software solutions.  Because of the specialized nature of these technical domains, the applied computer scientist must also be capable of modifying existing software, and of creating scripts, utilities, and other software solutions needed to tailor the computing environment to the needs of his or her client scientists and engineers.

The demand for highly-skilled service-oriented computer professionals will only increase as computerization of Arizona’s business sector accelerates.  Current demand is being covered in a non-ideal fashion in one of two ways.  In some cases, software engineers (i.e., conventional computer scientists trained to produce large-scale software in a BSCS program) are being adapted to work in service-oriented applied contexts.  Finding software engineers willing to shift to a utilitarian role is difficult and expensive.  In other cases, professionals trained in other disciplines, e.g., mathematics, CIS, and even biology, can be trained and adapted to function as IT support in applied contexts.  Again, this is haphazard, expensive, and unreliable in the longer term.   It is critical to provide a reliable source of appropriately trained computer scientists to function in interdisciplinary, service-oriented computing contexts.  

Increasing internationalization, both in higher education and the Arizona corporate sector, provides another strong motivation for the proposed degree program.  An  increasing number of Arizona companies are working with foreign affiliates, or outsourcing some part of their IT needs overseas.  In this global context, it is critical for Arizona to develop an IT workforce that is familiar with and capable of working in the multi-cultural, multi-national, and multi-lingual global workplace.  If we view Arizona higher education as a business itself, global demand for high-quality, internationally-oriented technical education has resulted in strong demand from foreign institutions (especially China and India) to place their students in U.S. undergraduate and graduate computer science programs for either part or all of their undergraduate education.  Attracting these fee-paying students – who might later contribute to Arizona’s high-tech economy – requires us to develop attractive engineering and computer science programs that are internationally-oriented, and sufficiently flexible to accommodate a wide variety of curricular plans.

In sum, Arizona has invested heavily in attracting and establishing high-tech businesses and, more generally, in white collar businesses centered around knowledge work.  Increasing computerization in this competitive sector is resulting is sky-rocketing demand for service-oriented computing professionals – highly-skilled IT staff persons that are able to develop sophisticated hardware and software systems to support advanced scientific, medical, and engineering enterprises.  The proposed program will meet this need, producing applied computer scientists trained to work in internationalized applied computing contexts.

B. Is there sufficient student demand for the program? --Explain and please answer the following questions.

1. What is the anticipated student enrollment for this program? (Please utilize the following tabular format).

	5-YEAR PROJECTED ANNUAL ENROLLMENT

	
	1st yr.
	2nd yr.
	3rd yr.
	4th yr.
	5th yr.

	No.

Student

Majors
	10


	28
	46
	71
	83

	Annual influx of new students
	10
	20
	24
	29
	35


These projections are based on interest expressed by the three potential target populations outlined earlier.  First, we expect a that 10-20 new students per year will enter the proposed degree program, either as freshmen or as transfers from Community Colleges.   These are students with focused interest Applied Computing, who would not have otherwise attended NAU.  This estimate is based on direct inquires regarding such a degree, and on presentation of the degree concept to our community college partners at the Fall 2006 Articulation Task Force (ATF) meeting, where it was enthusiastically received.   

Second, we can expect an influx of at least five students per year who were initially enrolled in the BSCS program to transfer to the new program, based on feedback from students who left the existing BSCS major in the first two years (comprising approximately 50% of the entering freshmen). Many of these students realized that they were more interested in an applied computing focus (rather than software engineering), and either left NAU to seek this training, or reluctantly switched to the CIS program (in the School of Business) for lack of a more appropriate alternative.  

Finally, we expect an influx of about five new students per year from international sources, based on feedback upon presenting the proposed program to a delegation from NAU’s partner schools in China in Fall 2006, and supported by subsequent email inquiries from Chinese students since then regarding the status of the program.  

In sum, the influx to the new program is conservatively expected to be 10 freshmen and transfers, plus 5 switching from the existing BSCS annually, plus 5 international students = 20/yr once stable.  In the first year, we expect only 10 initial students, as we work to advertise the program.  The second year we expect at least 20, as discussed above; for subsequent years, we calculate a 20% annual increase in student influx, reflecting national growth in Applied Computing, and specifically, the 20% growth observed in the Applied Computer Science program offered by ASU-Poly since it was established. 

Although the attrition rate in CS historically averages around 65-75% over  five years, we expect this to improve somewhat specifically due to the availability of the new program (i.e., the BSACS degree provides a less theoretical alternative to the existing BSCS that students can switch to rather than quitting).  Thus an expected overall attrition rate of 50% is calculated into the data in the table above, with 20% in each of first two years, and 10% in the junior year.  Historically, 50% of our students graduate in four years, with most of the rest finishing in five; we expect the 4-year rate to be higher in the proposed degree program.

Note that the above estimates are quite conservative.  Although we have attempted to account for the annual 20% growth due to the expanding market for service-oriented computing professionals, we have merely assumed the number of incoming international students from China, Saudi Arabia, and India – all of which have expressed specific interest in such a program at NAU – will remain relatively stable.  It could, however, grow significantly, as we expect specifically this degree program to play a prominent role in the China 1-2-1 (dual- degree) program being promoted by NAU President Haeger.

In sum, we can reasonably expect an annual influx of at least 20-30 students into the new program in the near future; calculating in attrition, we expect a long-term stable enrollment of about 75-90 students at any one time.  This makes the reasonable assumption that the Applied Computing, as an area, will not continue to grow in double digits forever, and that added capacity in new Applied Computer Science programs elsewhere will stabilize demand in the long term.

2. What is the local, regional and national need for this program?  Provide evidence of the need for this program.  Include an assessment of the employment opportunities for graduates of the program during the next three years.

There can be no question that many computing-related jobs are in high demand in the modern technology-rich society that we live in today; the United States has established itself as a leading driver and innovator in the the computing revolution. While all sectors of the computing economy are expected to grow significantly in the next decade, computer programming jobs are expected to grow more slower than average, while the applied computing sector is expected to grow faster than normal - including higher paying system analyst jobs, computer security specialists, and scientific computing support specialists.

These projections are supported by recent U.S. government labor studies.  A September 2006 report by the Government Accounting Office (GAO)
 found that, between 2001 and 2005, demand for software engineers grew by roughly 24%, demand for network and data communications analysts grew by a whopping 46.9%; demand for network and computer systems administrators grew by 18.6%.  The statistics for the medium-term future are even more promising: a 2005 report by the Bureau of Labor Statistics
 entitled “Occupational employment projections to 2014” predicted a respectable growth of 13% in computing professions overall — within which growth the applied areas of network systems and data analysts, computer systems analysts, and database administrators were expected to grow at 54.6%, 31.4%, and 38.2%, respectively.  These figures clearly indicate the increasing emphasis on applied computing within the labor market of the future.  It is interesting to note also that the GAO study, in particular, highlights the increasingly globalized nature of corporate computing in American business, with many companies collaborating with foreign partners in meeting their IT needs.  This directly supports our emphasis on international exposure in the proposed degree program.

Salaries in applied computing areas are well above average, contributing to Arizona’s emphasis on a high-tech, highly-paid workforce.  In 2004, the median salary for computer programmers was $62,980 according to the Occupational Information Network. Systems Analysts made $67,520. Computer Security positions paid $59,120 as the median salary.

Our own less formal research suggests that the employment trends reflected in these national statistics apply within Arizona as well, and are, if anything, amplified by Arizona’s emphasis on promoting the high-tech and biomedical sectors of the economy.  A week-long survey of software jobs posted on Monster.com showed an average of 300 job openings at any given time; over 90% of these openings were in applied computing areas.  At the Fall 2006 meeting of our Departmental Advisory Committee (DAC), which is comprised of representatives from Arizona’s corporate computing community, ranging from the very large (IBM, Raytheon, Lockheed-Martin), to government (USGS), to smaller software development and consulting firms (Freescale software, 2D2B development), we presented a draft of the proposed degree program and received very positive feedback: 100% of DAC members agreed that applied computing was a growing and neglected area of computer science; all but one indicated that they would be eager to hire graduates from the new program.  The lone dissenter provided an interesting counterpoint.  He was a representative from Honeywell working in a large-scale software division, i.e., their needs were exclusively for more conventional software engineers graduating from our existing BSCS program.  While he did not disagree regarding the growing demand for service-oriented computing professionals generally and supported our development of the new degree program, his main concern was that the existing BSCS program should not be de-emphasized or degraded in any way.  What this clearly shows is that the proposed degree program is complementary to our existing BSCS program; the two programs would train computer scientists for two more or less distinct but complementary markets, both of which are critical to Arizona’s future economic growth. 

In sum, there is clear demand for applied computer scientists trained to provide advanced computational and data processing support to a variety of  increasingly computerized businesses and research labs spanning the Arizona economy; this demand is likely to grow significantly in the future.  Only one similar degree program exists in Arizona (see Section V), located in Phoenix.  The proposed program would provide an attractive complement to our existing BSCS program at NAU, would uniquely meet the needs of a growing population of international students, and would help cover rapidly growing demand for applied computer scientists in Arizona and nationwide.

3. Beginning with the first year in which degrees will be awarded, what is the anticipated number of degrees that will be awarded each year for the first five years?  (Please utilize the following tabular format). 

	PROJECTED DEGREES AWARDED ANNUALLY

	
	1st Year
	2nd Year
	3rd Year
	4th Year
	5th Year

	No.

Degrees
	0
	3
	9
	15
	18


The values in the above table are driven by the estimates of students entering the new program in the first five years, provided earlier.  After an initial startup year, we can expect to award three degrees the second year to students switching to the new program from the existing BSCS program. The number jumps to 9 in the third year as students who have entered the program at juniors, after basic technical preparation at community colleges, begin to matriculate.  In the 4th and 5th years, we expect the first students who entered the program as freshmen to graduate.  The estimates reflect normal attrition, as discussed in section B.1.  Note that this estimate does not take into account Chinese students participating in the NAU-China 1-2-1 partnership; these students would be at NAU for only the 2nd and 3rd years of their studies, but would receive degrees from both NAU and their Chinese home institution.

IV. APPROPRIATENESS FOR THE UNIVERSITY -- Explain how the proposed program is consistent with the University mission and strategic direction statements of the university is the most appropriate location within the Arizona University System for the program.
A key element in NAU’s mission is to serve as Arizona’s premier residential campus, with a strong emphasis on undergraduate education; our primary goal is to produce graduates with strong practical training capable of contributing immediately to the Arizona workforce.  The Engineering programs at NAU have achieved a nationwide reputation in this area, with our innovative Design4Practice program, a comprehensive redesign of the undergraduate engineering curriculum – done in partnership with our Arizona corporate stakeholders – aimed at preparing graduates with not only core technical skills, but also in a range of practical skills (e.g. oral and written presentation, team design, project management) to better allow them to enter the workforce and be immediately productive.  The Design4Practice program (which garnered NAU the prestigious Boeing Outstanding Engineering Educator Award in 1999) emphasizes NAU’s commitment to producing practically oriented Bachelor of Science graduates to meet the evolving needs of employers in Arizona’s engineering and science industries.  The proposed new program fits nicely into the constellation of practically-oriented baccalaureate programs offered by: covering an emerging and rapidly expanding market need in applied computing complementing our existing BSCS program (focus on software engineers) and the CIS program in the NAU School of Business (focus on business information processing). Thus, the proposed degree would allow us to present NAU students with a full range of options tailored to meet distinct career tracks that exist in the computing industry.  Importantly, it provides an alternative for the many students (up to 50% of each freshman class) who enter the BSCS program with interest and aptitude in computing, but who currently end up leaving the major (and often NAU as well) after becoming frustrated with the more theoretically-oriented focus of the BSCS program.  A second reason for placing the proposed program at NAU is NAU’s leading role in serving community college transfer students.  Many such students are attracted to NAU because they originate in small colleges in more rural parts of the state, and are unwilling to transfer to Arizona’s more urban campuses.  Historically, we have found community college transfers into our BSCS program often struggle, and are, in fact, often interested precisely in a more applied computing degree.  Being able to channel such students into the new degree program would significantly increase the retention and graduation rates within the Computer Science department.

A final reason to place this degree program at NAU centers around the unique international emphasis of the program.  In recent years, President Haeger has made internationalization of undergraduate education at NAU a major focus of campus development.  At the university level, NAU has entered into a 1-2-1 dual-degree partnership with Chinese universities, under which special jointly-designed curricular plans allow Chinese students to attend NAU for the 2nd and 3rd years of a four year program, after which they receive dual degrees from NAU and their home institution.  A key obstacle for this initiative is the fact that, although potential students from China are overwhelmingly interested in the engineering disciplines, the very rigid guidelines imposed by our engineering accreditors prevent us from awarding our existing BSCS degree to international students who are at NAU for only a part of their studies.  Although China has been the major focus of attention, the engineering disciplines (and Computer Science in particular) have long-standing international relationships with partners in Germany, Sweden, the Netherlands, Poland, and Saudi Arabia that have been similarly hampered.  The proposed new degree program not only provides the more practical emphasis generally sought by international students, but is flexible enough to accommodate the customized curricular plans that lie at the heart of successful international initiatives.

In sum, there are numerous reasons to establish the proposed new program at NAU.  Given that there is only one other similar program in Arizona (see Section V), the rapidly increasing demand in applied computing alone would justify a second program in this area.  The synergy of the proposed program with our existing BSCS program, and the ability to serve the Northern Arizona student population are strong arguments as well.  Finally, the unique emphasis on international exposure in the proposed program will be attractive to a wide range of students attuned to current trends in corporate globalization, as well as to the wide range on incoming international students that NAU is working to attract.

V. EXISTING PROGRAMS AT OTHER CAMPUSES

A.     EXISTING PROGRAMS IN ARIZONA

  1.     Arizona University System -- List all programs with the same CIP code definition at the same academic level (Bachelor's, Master's, Doctoral) currently offered in the Arizona University System. (Please utilize the following tabular format).

Only one program in the Arizona University System has the same CIP code as the degree program proposed in this implementation request.

	
	CIP

CODE
	PROGRAM
	LOCATION

ARIZONA UNIVERSITY

SYSTEM
	PROGRAM

ACCREDITATION

YES/NO

	1
	11.0501
	BS in Applied Computer Science
	ASU - Polytechnic
	No

	2
	
	
	
	


1. Other Institutions -- List all programs at the same academic level currently offered by private institutions in the state of Arizona, and indicate whether the institution and the program are accredited.  (A list of institutions will be provided by Board staff.  Please utilize the following tabular format and contact Board staff for assistance, if needed). 

In a search of all WICHE states,  using the College Opportunities Online Locator (COOL) tool on the National Center for Educational Statistics (NCES)  website, we found only one bachelor program with “Computer Science” in its program name offered by private universities in Arizona: Embry Riddle Aeronautical University(ERAU). However, the ERAU program does not have the same CIP code as the degree program proposed in this request, as a 5-year search of the IPEDs data on the NCES website did not reveal any private institutions in Arizona that offered degree programs with this CIP code.

	
	PROGRAM
	PRIVATE INSTITUTION
	NCA

ACCREDITATION?

(Y or N)
	PROGRAM

ACCREDITATION?

(Y or N)

	1
	11.0501
	None
	
	

	2
	
	
	
	


2. Programs Offered in Other WICHE States -- Identify WICHE institutions that currently offer this program.  If appropriate, briefly describe the program(s).  (Please utilize the following tabular format).

In a search of all WICHE states, using the College Opportunities Online Locator tool on the NCES website, we found 115 bachelor programs with “Computer Science” in the program name.   However, a cross-comparison with the 5-year search of the IPEDs data on the NCES website found only one institution in WICHE state offering a program with the same CIP code as the degree program proposed in this request: Seattle Pacific University in Seattle, Washington. However, this institution was not listed in the general WICHE search for Computer Science programs.

	
	PROGRAMS OFFERED IN OTHER WICHE STATES

	
	PROGRAM
	WICHE

INSTITUTION &

LOCATION
	NAC 

ACCREDITATION?

(Y or N)
	PROGRAM

ACCREDITATION?

(Y or N)

	1
	11.0501 (Computer Science)
	Seattle Pacific University
	It is accredited by the Northwest Commission of College and Universities
	N

	2
	
	
	
	


B.
JUSTIFICATION FOR DUPLICATIVE PROGRAM -- Provide information under one or more of the following subheadings, as appropriate for the program.  Board Policy 2-203.B.3 states that, "…It is not necessary for a degree program to meet all of the criteria described in Board Policy.  However, the Board expects substantial justification for all requests for authorization to begin planning a new program that duplicates a program offered by another Arizona public university."  Board Policy 2 - 203.C.3 states that, "A review of the justification as described in section B.2. above, under which the duplicated program was approved for planning, must show that the rationale continues to be pertinent." 

NOTE: For Items 4, 5, and 6 below, supporting documentation could be in the form of a letter from the university currently offering the program detailing enrollment expectations, the feasibility of technological delivery of courses, collaboration efforts, and the effect on existing programs.

1.
Basic Academic Subject -- Provide information showing that this program is a basic academic subject normally taught in most universities.

Computer Science is a well-established academic subject, having evolved into a distinct discipline in the 1960’s.  Given the increasingly computerized nature of the modern world, it is difficult to find a campus without a computer science department of some sort.  At engineering schools, Computer Science is typically grouped with the other engineering disciplines; at campuses without engineering schools, Computer Science is usually grouped with mathematics and the natural sciences.  

Applied Computer Science is a newer sub-field – perhaps more accurately described as a specialization – within Computer Science as a whole, in which the focus is less on computer science as primary focal activity, and more on the efficient application or transfer of computational concepts and techniques to other disciplines.  In both standard and applied computer science, the central activity is writing software; the difference lies in the context.  An applied computer scientist is a member of a research and development team with primary focus in some other discipline, who has responsibility for computational aspects and hardware support for the other researchers.  Examples include a programmer in an astronomy facility writing telescope control and tracking code, image acquisition software, and analysis and image processing utilities to support the main astronomy-centered mission.  An example from a business domain might be an analyst hired to build a sophisticated web portal with online product catalog and shopping site for a business.  Unlike traditional computer science (e.g. Microsoft, SUN, Apple) where the focus is on producing commercial software, the focus in applied computer science is on providing practical computational solutions to specific problems in the domains of business and science.

The recent emergence of Applied Computer Science as a sub-field within Computer Science as a whole has been driven by the explosion of networked computing as a major strategic element in all sectors of the economy over past decade.  A decade ago, the sub-discipline of Applied Computer Science (at least as it is understood today) did not exist.  Today, a Google search tailored towards applied computer science degree programs in the United States returns over 30,000 results.  Of course, there is some redundancy in these results, i.e., there may be multiple pages/hits associated with the same institution or program, but even factoring in this observation, it is clear that B.S. degree programs in Applied Computer Science are far from rare these days.  A closer examination of a sampling of these results shows that many of these programs have been initiated in the past five years, indicating the recognition within academic institutions nationwide, that Applied Computer Science is a highly desirable educational market of the future. 

2.
Long-term Student Demand That Cannot be Met Satisfactorily by Existing Program(s) -- Explain the relationship between projected demand and the capacity of the existing program(s).  Provide historical data for the existing program(s) for degrees awarded for the past five years.  Provide anticipated five-year projected enrollment for the new program.  (Please utilize the following tabular format).

Only one other Applied Computer Science program exists in Arizona, offered by the ASU Polytechnic Campus.  As indicated in the table below, this degree program has only been in existence a short while, and therefore has only begun producing graduates in the last two years.  

	
	EXISTING PROGRAMS:  ARIZONA UNIVERSITY SYSTEM

Historical Data:  Degrees Awarded For The Past 5 Years

	
	PROGRAM


	No.

Degrees
	5th yr.

Past

(2003)
	4th yr.

Past

(2004)
	3rd yr.

Past

(2005)
	2nd yr.

Past

(2006)
	1st yr.

Past

(2007)

	1
	11.0501 
(BS ACS) at ASU-PolyTech
	17
	0
	0
	0
	5
	12

	2
	
	
	
	
	
	
	

	
	TOTAL
	17
	0
	0
	0
	5
	12


The values are based on annual Academic Year (AY) graduations, i.e., including degrees granted at either Winter or Spring graduation of the given academic year.  The rapid growth in degrees granted in the last two years has occurred as the (relatively new) program has begun to produce graduates, and can be expected to grow dramatically as the program matures to stability; this is supported by projections of dramatic enrollment growth in this area in the next table.

	
	EXISTING PRGRAMS

ARIZONA UNIVERSITY SYSTEM

5 Year Projected Enrollment

	
	PROGRAM


	No.

Student

Majors
	2008
	2009
	2010
	2011
	2012

	1
	11.0501 
(BS ACS) at ASU-PolyTech
	BS ACS
	50
	65
	75
	85
	102

	2
	
	
	
	
	
	
	

	
	TOTAL
	
	50
	65
	75
	85
	102


The projections in the above table are drawn directly from a Spring 2007 report submitted to the ASU provost projecting enrollment growths in the Computing Studies division over the next five years. The ASU-Tempe campus has been instructed to keep their undergraduate enrollments level or slightly reduced; consequently, the multi-campus ASU admissions process is directing the growth in computing studies enrollment to the Polytechnic campus.  

According to the cited report, these projections reflect a middle road between actual recent enrollment growth in the discipline, the 20% per year growth being experienced at ASU-Poly, and the directive to the historic computer science program in Tempe (i.e. to maintain level or reduced enrollments).  The report also notes that the projects hinge upon better advertisement of the BS ACS degree offered at ASU-Poly and the rapidly expanding computing professional opportunities in the U.S. economy, both to high school students and to students interested in computing as a whole. 

As illustrated by these enrollment projections at ASU-Poly, the Applied Computing field is maturing and growing rapidly, with significant increase in interest during the years since ASU-Poly founded their program.  Our proposed program would take advantage of this built-up momentum; our conservative estimate is based on an influx of 20-30 students per year, as illustrated in the following figure. 

	NEW PROGRAM

5-YEAR PROJECTED ENROLLMENT

	
	1st Yr.
	2nd Yr.
	3rd Yr.
	4th Yr.
	5th Yr.

	No. Student Majors
	10
	28
	46
	71
	83


The above table is redundant; this table is given with detailed discussion of how values were projected in section B.1. of this proposal.  

In sum, we expect can reasonably expect an annual influx of at least 20-30 students into the new program over the next few years; calculating in attrition, we expect a long-term stable enrollment of about 75-90 students at any one time once the program reaches maturity.  

3. Nontraditional, Older, or Part-Time Student Demand -- Provide a needs assessment and explanation.

We anticipate that non-traditional students will constitute a significant segment of students pursuing the proposed new degree program; we have designed the new program specifically to welcome such students.  The explosion of market demand in applied computing professionals, coupled with internationalization and changes in global educational markets, has created an increasing demand from several important non-traditional constituencies:

· Returning and post-baccalaureate students.  In the IT boom of the late 90s, the raw demand for IT workers attracted many professionals from other disciplines, as well as encouraging gifted young computer-savvy students to abandon a degree-seeking education and enter the workforce directly to take high-paying IT jobs.  Several factors have significantly changed the economic terrain since then.  First, the dot-com bust resulted in a significant contraction in the IT sector and transformation of the labor market in favor of employers, i.e., with applicants to choose from, employers raised the minimum educational requirements for job openings.  The rise of outsourcing further contracted the IT market, particularly in low-skill areas involving basic website creation and simple web or application programming; these time-intensive but low-skill jobs are increasingly being moved offshore.  Finally, the technical sophistication of applied computing has risen dramatically as web integration and computerization in all sectors of the economy has matured; it is simply increasingly difficult to succeed without formal training.  These tightening and sophistication trends are increasingly motivating existing IT professionals with non-CS degrees to return to college for formal training leading to a baccalaureate degree in computing.  The NAU Computer Science department, specifically, has had three such non-traditional students enroll in our BSCS in the last two years, with inquiries from a half-dozen more.  These students are ill-served by our BSCS program, as their main interest is in improving and formalizing their skills but maintaining their very practical, applied computer science focus.  Based on the expressed interest, we expect that the proposed program will attract 5-15 such non-traditional student enrollments each year. 

· International Students.  The rapid economic expansion in China, India, and other parts of the developing world has led to a tremendous demand for higher education that, for the foreseeable future, will not be met in these countries. As a result, there is growing market demand for degree programs that are flexible enough to accommodate the needs of this constituency.  NAU has been engaged in a five-year-old initiative to establish joint degree programs with various Chinese partners; similar options are being discussed for partners in India and the Middle East as well.  Despite the overwhelming interest of these constituencies in technical degrees, we are currently not able to accommodate them due to the rigid accreditation requirements imposed on our ABET-accredited BSCS degree program, which do not allow for significant portions of the curriculum to be delivered abroad (where ABET can not monitor quality).   Moreover, the technical interests of international students are distinctly focused on applied computer science.  In many foreign countries, much undergraduate technical training is provided by Polytechnic Colleges and institutes, which typically have a very practical, applied focus (with Universities addressing the basic research, theoretical aspects, and graduate training).  Based on expressed interest by Chinese and other delegations, the enrollment potential is substantial in this areas.  We expect international enrollments in the new program to start in the single digits; the upper limit is difficult to predict but, based on existing joint degree programs in Computer Science elsewhere (e.g. George Mason, Ball State), an estimate of 25/year after the program has become firmly established is reasonable. The increase in the number of international students on campus also serves one of the NAU Strategic Plan goals - that of diversifying the campus.
In sum, we expect that up to 50% of admissions to the new program will consist of non-traditional students spanning the above constituencies, while the remaining 50% will consist of traditional (young, post-high school, domestic, on-campus) students. 

4. Alternate Delivery Systems

a. Analyze the feasibility and the desirability of delivering the existing program(s) off-campus, e.g. by listing the courses required for the new program and indicating whether they are offered as part of the existing program(s) and could be delivered by means of information technology.

Although the Applied Computer Science degree program offered at ASU Polytechnic shares the same program name and CIP code, the programs differ substantially in that (as emphasized in earlier sections) the new program is designed specifically to fit into the broader program development context (with emphasis on internationalization efforts across campus) at NAU.  Thus, the new program will need to be available at NAU to serve the new population NAU is working to attract in this context, e.g., students enrolled via the China 1-2-1 initiative.   

It is likely that some courses in the existing ASU program would be considered comparable to similar courses listed for the new degree program, and thus could transfer over, or be accepted as substitutes (whether taken electronically or not).  In many other cases, however, no comparable coursework is available at ASU Polytechnic.  The following table summarizes both gaps and potential similarity in courses between the two programs.  Note that fundamental differences between the two programs in how the core skills in applied computing are covered means that material is spread across coursework in significantly different ways.  This makes it very difficult to find course-for-course correspondences.  In the table below, we attempt to give a broad indication of how material coverage and courses overlap, and whether distance-delivery might be feasible for each course.

	NAU:

Courses required in proposed program
	ASU Polytechnic:

Potentially equivalent courses available in the existing program
	Feasibility of distance-delivery

	PRE-PROFESSIONAL and LIBERAL STUDIES requirements
	

	10 credits of applied and lab science
	Specific Chemistry or Physics sequences
	Impossible.  Laboratory Science requires  hands-on experimentation

	ENG 302W – Technical Writing
	TWC 400 – Technical Communications
	Possible

	International Awareness Block: 9 credits chosen from a lengthy list of approved internationally-focused courses in Political Science, Anthropology, Geography, Humanities, and Economics
	Few eligible courses available at ASU-Poly, since their focus is business/tech.  Possible exceptions include ECN306 (International Economics), ASB240 (Intro to SE Asia)
	Possible, but few eligible courses available.

	MAT 226 – Discrete Math
	Not offered
	Not offered at ASU-Poly

	STA 270 – Applied Statistics – or –

CENE 225 – Engineering Statistics
	APM 301 – Introductory Statistics
	Possible

	Four semesters  non-English language 
	Only Spanish offered at ASU-Poly
	Impossible.  Effective language study requires classroom practice and interaction.

	CORE COMPUTER SCIENCE COURSEWORK
	

	CS 110 – Intro to Programming


	Not offered
	Not offered at ASU-Poly

	CS 126 – Intro to Computer Science


	CST 100  Software Development I
	Possible, but at lower quality

	CS 126R – Intro to Computer Science, Recitation


	CST 201 (CST 200 Lab) 
	Impossible.  Laboratory experience requiring mentored hands-on work.

	CS 136 – Software Techniques


	CST 200 Object Oriented Software II
	Possible, but at lower quality

	CS 248 – Foundations of Computer Science
	Material spread across several courses: 

CST250 and lab, CST335, CST220
	Possible, but at lower quality

	CS 249 – Data Structures
	CST 230
	Possible, but at lower quality

	CS 301 – Ethics in Computing


	Not offered
	Not offered at ASU-Poly

	CS 345 – Databases


	CST 433 Database Technology
	Possible, but at lower quality

	CS 386 – Software Engineering

CS 476 – Applied Capstone Design
	Spread over Software Enterprise series: CST 315, 316, 415, 416 
	Impossible.  Course requires interactive teaming experiences, including team activities and oral presentations

	CS 480 – Operating Systems


	CST 386 Operating Systems Principles
	Possible, but at lower quality

	MAT 125 – Precalculus


	MAT 170 Precalculus
	Possible

	

	COMPUTER SCIENCE ELECTIVES
	

	18 hours drawn from a list of approved computer science elective courses
	12 hours of CST courses at 400+ level.  Electives offered would likely be comparable in scope/level to NAU CS electives.
	Possible, but at lower quality.  Impossible in cases where course requires access to specialized hardware, e.g., parallel computing, advanced graphics.

	TECH ELECTIVES
	

	12 units chosen from EE, ME, MAT, PHY, CHM, GGR, BIO at 200+ level. 
	9 hours required.  Primarily courses in tech- or business-related areas available at ASU-Poly
	May be possible, but selection of course more limited.  Feasibility depends on nature of course content.


b. If it has been determined that this program cannot be delivered off-campus by the university currently offering the program because of limited resources or because of the need for specialized equipment or library resources not available in the foreseeable future, or because the program cannot be delivered at a level of quality comparable to that of the on-campus program, as required by ABOR policy 2-205.A.1, provide an explanation to that effect.

Although some courses required for the two programs are similar, allowing students to participate in (transferable) ASU courses by electronic means makes little sense for several reasons:

· Most of the courses for the proposed degree program are already being taught regularly at NAU. That is, only two new courses are required for the proposed degree program; the rest are being taught within NAU’s existing BSCS program or exist elsewhere on the NAU campus.  Few students would prefer a distance-delivered course when a conventional section is being taught locally.

· While electronic delivery appears to be adequate for lower-division courses, upper-division courses require much more intensive classroom interaction as students tackle more advanced topics.  Even if distance-delivered versions of such courses were ever considered (which they currently are not), it is unlikely they could deliver the required educational quality required for mastery of upper-division topics.  For some upper division coursework, required access to specialized computing machinery or environments, and team-based learning (e.g. CS386, CS486) makes distance-delivery extremely difficult or impossible.

· Some courses required in the proposed degree are not offered at all at ASU-Poly.

· Some courses (e.g. science, some CS, language) have a laboratory components that requires hands-on experimentation, and thus are impossible to offer in distance-education format.

In sum, many of the courses required in the proposed program would be impossible or incredibly challenging to offer in a distance-delivered format.  For those that could theoretically be offered as distance courses, the quality would likely be considerably lower as the complex technical nature of upper division material in this area requires extensive and easy interaction with the instructor.  Finally, developing and maintaining distance-delivered versions of potentially comparable courses at ASU-Poly makes little sense, given that many of the courses required by the proposed program are already being taught regularly on the NAU campus.

5. Collaborative Efforts -- Describe efforts that have been made to collaborate between the universities to offer this program (e.g., joint degrees, shared courses, and team teaching of courses) and to minimize the duplication of programs and courses.  Include an analysis of the feasibility of collaborating on the offering of this program.

Although we have communicated with both community colleges and the other two state universities regarding our intention to offer this program, we have not discussed collaborative efforts, e.g., offering a “tri-university” degree program.  However, it is clear that the proposed new program will fit well within the Arizona higher education infrastructure, providing new educational possibilities and avenues for Arizona students by interacting in complementary fashion with both the community college system and the other state universities.

· Community Colleges:   An early draft of the new program and our vision for it was presented to the bi-annual articulation task force meeting for CS/CIS in Fall 2006.  The proposed program received strong positive support from our community college partners, specifically because it would provide an attractive avenue to a desirable degree for community college transfers.  Although our BSCS program does attract many community college transfer students, the fit is not always right; many community college students have a naturally practical focus and are frustrated by the theoretical depth of the BSCS degree program.  Colleagues at the ATF meetings expressed the strong opinion that the new degree program would be welcomed and popular with community college transfer students.

· Other State Universities:   Even without a formal collaborative/joint offering of an Applied Computer Science degree program, the new proposed new Applied Computer Science degree will complement the existing one offered by ASU Polytechnic by providing an attractive in-state transfer option for students seeking a different learning environment.  More generally, we expect that – given the similar core requirements – we would likely accept coursework taken at ASU as a direct substitute for most elective and core requirements of the proposed new degree program.  If splitting coursework between the two Arizona programs appears to be a desirable flexibility, a more formal articulation between the programs should be relatively straightforward to arrange.

In sum, we have established no formal collaborative arrangement to jointly offer the Applied Computer Science program between ASU and NAU.  However, it seems clear that informal synergies exist between NAU’s proposed program and both ASU and Arizona community colleges.  More formal collaborative arrangements could be explored if demand for them materializes within the student population. 

6. Effect on Existing Program(s) -- Explain why the establishment of the program will not adversely affect existing program.

We anticipate that the new program will not significantly affect the existing program in Applied Computer Science at ASU Polytechnic because the two programs, though both fall under the Applied Science rubric, will actually serve significantly different student populations and markets, as supported by the following observations:

· International focus.  As an Applied Computer Science program, the core curriculum of the proposed program is similar to the existing ASU program.  However, the context and focus of the proposed degree is unique, shaped by our explicit efforts to internationalize the proposed degree.  In particular, the proposed program is designed to provide preparation for participation in tomorrow’s global economies by requiring two years of foreign language study, as well as a sequence of internationalization coursework within the liberal studies block.  In this way, we have tailored the new degree to fit into NAU’s overall international outreach efforts, e.g., participants in the new degree program will automatically be well on the way to receiving our International Engineering and Natural Sciences certificate (established in 2001), which requires foreign language competency, international coursework, and a study-abroad or foreign internship experience.  
Conversely, the proposed program is also tailored to accommodate international scholars from China, India, and elsewhere who, as noted earlier, require a degree program that is more flexible, allowing some part of their studies to occur at a partnering institution.  The best example of this need is NAU’s recent partnership with several Chinese institutions in offering a joint 1-2-1 program.  An increasing number of other examples exist, as higher education continues to internationalize, driven by innovation programs pioneered in Europe (e.g. Socrates and Erasmus), which require students spend one more years of their studies at a foreign institution.  This degree will allow NAU to strategically position itself to accept Computer Science scholars seeking this sort of training.

· Different Location, Different Students.  NAU is a smaller, more rural institution with a strong focus on a residential campus and undergraduate education, while ASU is one of the largest institutions in the nation, in an urban setting, and primary focus on research.  It is a well-established historical fact that, due to these differences, NAU and ASU serve different and complimentary needs within the Arizona Higher Education infrastructure; despite the fact that NAU and ASU offer many similar or identical degree programs, there is little evidence that this has resulted in any significant “competition” for students.  Repeated surveys have indicated that students attend NAU and ASU for very different reasons centered around different preferences in institution size, career plans, proximity to home and jobs, and geographic situation.  We expect that the proposed new program in Applied Computer Science will be no different than other duplicative programs currently in existence:  rather than competing between institutions, these programs allow us to capture students into the Arizona State system that would have otherwise gone elsewhere (out of state) to satisfy their educational preferences.  

Finally, and perhaps most importantly, anticipated growth in demand within the Applied Computing area justifies more than one program within the state of Arizona. Based on the web search results cited earlier (Section V.B.1), most U.S. states support Applied Computer Science programs at at least three state institutions.  Providing an adequate applied computing workforce for Arizona’s continued development of a vibrant high-technology sector is a critical need.

7. Resources Already Available and Costs of implementing the Program are Negligible -- Provide data to support a statement that resources necessary for the program such as courses, faculty, equipment, and library resources are already available as part of other programs at the university, and the incremental costs for implementing the program are negligible.

As noted earlier, the new program requires only two new courses per year, which our currently allocated faculty lines and teaching capacity can cover.  A review of enrollment data over the last three years shows that core CS courses shared by the new program are running at 50-80% capacity depending on the course and semester offered.  Elective courses are typically filled to roughly 40-60% capacity, depending on the offering.  In short, existing faculty resources should be adequate to cover anticipated enrollment due to the new program for at least three years.  If the program is very successful, of course, it is possible that very high enrollments could create a need for additional faculty resources (which would be a positive outcome).  The salient point here is that no new resources are required to establish this program and thereby explore this promising market; new resources will only be called for once there is proven demand. The capacity argument provided above for faculty resources applies to classroom space as well:  enrollments in existing courses shared by the new program are currently taught in classrooms that could easily accommodate substantially larger class.  In sum, no new resources in either faculty, space, or equipment will be required to support the new program.

VI. EXPECTED FACULTY AND RESOURCE REQUIRMENTS

A. FACULTY

1. Current Faculty -- List the name, rank, highest degree and estimate of the level of involvement of all current faculty who will participate in the program.  If the proposed program is at the graduate level, also list the number of master's theses and doctoral dissertations each of these faculty has directed to completion.  Attach a brief vita for each faculty member listed.

As a small department, all CS faculty will be involved in delivering the new degree program.

· Doerry, Eck.  Associate Professor and Chair. Ph.D. (Computer Science), University of Oregon, 1995. Involvement: Overall leadership, curricular decisions, and managing of petitions for variance. Also delivery of some courses.

· Li, Dan. Assistant Professor. Ph.D., (Computer Science), University of Nebraska – Lincoln, 2005. Involvement:  Delivery of courses and liaison to college and university curriculum committees. 

· Otte, Dieter.  Assistant Professor. Ph.D. (Digital Control Theory), Ingenieurhochschule fuer Seefahrt, Warnemuende/Wustrow, Germany, 1987. Involvement:  Delivery of courses.

· Palmer, James D. Assistant Professor. Ph.D., (Computer Science), University of Texas at Dallas. Involvement:  Delivery of courses

· Pralle, Abe. Lecturer. M.Eng. (Computer Science and Engineering), Northern Arizona University. Involvement:  Delivery of courses.

· Wang, Kefei. Assistant Professor. Ph.D., (Computer Science), University of Nebraska – Lincoln, 2006. Involvement:  Delivery of courses

· TBD.  Open faculty line, anticipated to be filled in Spring 2008.

Brief vitas for all above faculty are attached.

2. Additional Faculty -- Describe the additional faculty needed during the next three years for the initiation of the program and list the anticipated schedule for addition of these faculty.

We do not anticipate needing any additional faculty in the first three years of the program.  We are currently working with the administration to fill an existing faculty line.  Assuming we are successful, we will add one faculty member to the above list.  This should allow us to easily cover the two new courses needed to support this degree program. 

3. Current FTE Student and Faculty -- Give the present numbers of FTE students and FTE faculty in the department or unit in which the program will be offered.

The current (Fall 2006) faculty and student FTE in the CS department are:

· Faculty FTE:  6.0

· Student FTE:  94.57 (65.40 lower division, 29.17 upper division)

These data are drawn from the NAU PAIR (institutional data) database.

4. Projected FTE Students and Faculty -- Give the proposed numbers of FTE students and FTE faculty for the next three years in the department or unit in which the program will be offered.

	
	Year 1 
	Year 2
	Year 3
	

	Faculty FTE: 
	6.0
	7.0
	7.0
	

	Student Total FTE: 
	121
	145
	161
	Student #s notes

	Lower Div.

Current

Growth BSCS

Growth BSACS
	65.4

6

10
	65.4

12

20


	65.4

18

20
	Baseline

+6/yr growth each year

+10/yr steady influx

	Upper Div.

Current

Growth BSCS

Growth BSAC
	29.2

3.75

3.75
	29.2

7.5

3.75
	29.2

11.25

10
	Baseline

+3/yr growth each year

+3/yr influx in 1st two years (CC transfers), then +10/yr influx as lower div. comes in

	Masters
	3
	8
	8
	+3 influx for 1st yr, then +5/yr influx


These estimated FTEs are based on the following considerations:

Faculty FTE growth.  As already stated, the proposed program will require no new faculty lines in the next three years.  The added faculty line shown in the projections is an existing open (but currently unfunded) line, due to a retirement, that we have been working to reactivate for several years.  We anticipate filling this line in 2008, as it is critical to support our new (just approved) Master’s program, and to accommodate rapid enrollment increases in our existing BSCS program.  Thus, this line is unrelated to this new program request.

Student FTE growth.  The growth in student FTE is anticipated from three sources.

First, of course, the proposed new degree program. As stated in section B.1., we project a total of about 10 new students to come to NAU annually for the new degree program, including new freshmen and incoming international students; we expect at least 5 transfers/year from community colleges. 

Second, we expect enrollment increases in our existing BSCS program, as NAU is in a period of strong enrollment growths in existing programs, with a disproportionate increase in science and engineering disciplines.  In the past years, we have seen enrollments increase by about 6-10 per year in our existing BSCS program; we use six as a conservative estimate above. We have every reason to believe that this  growth trend will continue for several years until we reach our historical maximum of about 200 BSCS majors. 


Finally, we have a newly approved Master’s program in Engineering (MSE), that will be coming online in Fall2008, and we expect to see 3 in the first year, with 5 annual new enrollments thereafter for this program.

Projections are based on the assumption that undergraduate students will enroll in an average of 15 credit hours per term, and graduate students will take 10 credit hours per term.

To account for normal attrition in a simplified fashion, we assume a 50% attrition rate between the upper and lower division.  

The formulas used for student FTE calculation are as follows: 

· Lower Division: ((#students)*(lower div. credit hours taken))/15

· Upper Division: ((#students)*(upper div. credit hours taken))/12

· Graduate: ((#students)*(graduate credit hours taken))/10

B. LIBRARY

1. Current Relevant Holdings -- Describe the current library holdings relevant to the proposed program and assess the adequacy of these holdings.

The NAU library has a solid selection of basic texts in computer science and related topics.  In addition, the library supports a subscription to the Association of Computing Machinery (ACM) Digital Library, which provides students with access to virtually endless reference resources, both for core pegogical support and for research activities.  These resources are adequate to support our existing BSCS degree; we anticipate that they will more than support the proposed new degree program.

2. Additional Acquisitions Needed -- Describe additional library acquisitions needed during the next three years for the successful initiation of the program.

None, see previous item.

C. PHYSICAL FACILITIES AND EQUIPMENT

1. Existing Physical Facilities -- Assess the adequacy of the existing physical facilities and equipment available to the proposed program.  Include special classrooms, laboratories, physical equipment, computer facilities, etc.

The program will be hosted by the Computer Science department, which is situated in the Engineering Building (Bldg 69) on the NAU South Campus.  This buildings was completely remodeled and expanded, ending in 2006.  Improvements included addition of classrooms, comprehensive upgrading of classroom teaching technology, and extensive addition of public spaces in which students can meet and work. Thus, our physical facilities are in exceedingly good condition and more than adequate to support the needs of the new program (which do not substantially differ from or exceed those of our existing BSCS program).

2. Additional Facilities Required or Anticipated -- Describe physical facilities and equipment that will be required or are anticipated during the next three years for the proposed program.

None, see previous item.

D. OTHER SUPPORT
1. Other Support Now Available -- List support staff, university and non-university assistance.

The Computer Science department is contained in an “Engineering and Professional Programs (EPP)” subgroup within the College of Engineering and Natural Sciences (CENS) at NAU.  Thus, we share a well-developed staffing and support services infrastructure with other Engineering programs (locally, within EPP and the Engineering building), and with the college as a whole.  This includes four full-time CENS IT staff, independent of and in addition to the general IT support provided by the university; at least three accounting staff with EPP and CENS; and more than 10 administrative staff, including administrative assistants, recruiting specialists, academic specialists, student services coordinators, and program development and corporate outreach personnel. 

2. Other Support Needed, Next Three Years -- List additional staff needed and other assistance needed for the next three years.

The administrative needs of the proposed program do not substantially differ from or exceed those of our existing BSCS program; we do not anticipate needing any new staff or other support needed for the relatively small (from a college-wide perspective) and incremental increase in student numbers anticipated due to the proposed program. 

VII. FINANCING

A. SUPPORTING FUNDS FROM OUTSIDE SOURCES -- List.

None.  Not applicable as additional costs are negligible.

B. NEW ACADEMIC DEGREE PROGRAM BUDGET PROJECTIONS FORM -- Complete the budget form available at http://www2.nau.edu/academicadmin/UCCForms.htm describing the current departmental budget and estimating additional costs for the first three years of operation for the proposed program.  Please note that these costs for each year are incremental costs, not cumulative costs.

See Attached Budget Form.

VIII. OTHER RELEVANT INFORMATION --Explain. 
________________________________________________________________________

ADDITIONAL INSTRUCTION FOR HOW TO FORMAT THE REPORT 

(
In order to ensure consistency, headings and bolding should follow the format of this guideline.  Leave a one-inch margin at the top so that the Board office can paginate all documents.

***For the New Academic Program Budget Projections Worksheet, please see:


http://www2.nau.edu/academicadmin/UCCForms.htm and choose Implementation Authorization Excel Worksheet ***
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� The report, U.S. Semiconductor and Software Industries Increasingly Produce in China and India, is available at http://www.gao.gov/cgi-bin/getrpt?GAO-06-423


� The 2004-2014 BLS projections are available in the November 2005 Monthly Labor Review, � HYPERLINK "http://www.bls.gov/opub/mlr/2005/11/contents.htm" ��http://www.bls.gov/opub/mlr/2005/11/contents.htm�. See in particular “Occupational employment projections to 2014.”





