University Curriculum Committee

Proposal for new Academic Plan, Plan change, or Plan Deletion

	1.  College
	CENS
	          2.  Academic Unit
	Computer Science

	

	3. Academic  
    Plan Name
	B.S. in Applied Computer Science
	              4.  Subplan (if applicable)?
	     

	
	
	

	5.  Effective Date                 
	FALL       2008
	

	6. Is this proposal for a :  
	 FORMCHECKBOX 
  New Plan
	
	 FORMCHECKBOX 
 Plan Change
	
	 FORMCHECKBOX 
  Plan Deletion

	(Please refer to Plan and Subplan   definitions)
	 FORMCHECKBOX 
  New Subplan
	
	 FORMCHECKBOX 
  Subplan Change
	
	 FORMCHECKBOX 
  Subplan Deletion

	For Plan Changes, place the existing catalog text in this column. Please copy and paste the text directly from the current on line academic catalog: (http://www4.nau.edu/aio/AcademicCatalog/academiccatalogs.htm)

  Be sure you include all catalog text that pertains to this plan change

For New Plans, leave this column blank.
     

	Show the proposed changes in this column.  Please BOLD the changes, to differentiate from what is not changing.

(Describe the changed requirements under headings that match those used in the left column.  Please be aware that if the units are not totaled correctly, the catalog editor will adjust them accordingly.)
B.S. Applied Computer Science

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

· at least 35 units of liberal studies requirements   Be aware that you may not use courses with a CS prefix 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 your degree may have prerequisites that you must also take. Check the courses in the appropriate subject. (You may be able to count these prerequisites toward your liberal studies or as general elective credit.)  

· You 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 your academic plan if you choose them carefully. 

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

· You must receive a grade of C or better in all letter-graded CS Core courses (see below) and in CS476C; you may have no more than two grades of D in pre-professional and professional courses.  

· You may be able to use some courses to meet more than one requirement; however, you must still meet the total of at least 120 units to graduate. Contact your advisor for details.  




	
	Pre-professional Requirements  

60 total units, distributed as follows:  

· Seven credits of science and lab science courses, as required by NAU liberal studies, plus an additional 3-credit science course (excluding CS courses) for a total of 10 science credits. Recitation courses do not count towards this requirement.

· 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: POS 120, POS 201, POS 361, ANT 102, ANT 103, ANT 301, REL 150, GGR 240, GGR 241, GGR 370W, POS 360, POS 380, POS 480, POS 482, ECO 483, ECO 486, HIS 251, HIS 314, HIS 332, HUM 261, HUM 281, HUM 362, HUM 382, ES 300, PHI 150, SOC 215, CENS 396. Other internationally-relevant courses may be substituted with the department chair’s approval.

· Tech Electives: 12 units chosen from EE, MAT, PHY, CHM, GGR, BIO, and CS general elective courses, all at the 200 level or above.   (You may use technical/science courses with other prefixes with 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 approved CS elective courses at the 300 level or above. (You may also petition to substitute other courses, such as MAT or EE, with the department chair’s approval.)

General Electives  

Additional coursework is required, if, after you have met the previously described requirements, you have not yet completed a total of 120 units of credit.  You may take these remaining courses from any academic areas, using these courses to pursue your specific interests and goals. We encourage you to consult with your advisor to select the courses that will be most advantageous to you. 

Please note that you may also use prerequisites or transfer credits as electives if they weren’t used to meet major, minor, or liberal studies requirements.




8. For undergraduate plans, will this requirement be a student individualized plan*?   FORMCHECKBOX 
  no    yes

    *A Student Individualized Plan is an academic requirement that varies by student, such as the 15-unit BAiLS focus, for which 
     coursework requirements are established by the student in consultation with the advisor. 

    If yes, the academic unit listed at the top of this form hereby takes responsibility for providing complete 
    information about each student’s individual requirements for the degree audit system.

9.  For undergraduate plans, will a milestone** be used to:

       FORMCHECKBOX 
    a.  verify satisfactory completion of a non course requirement.    

       FORMCHECKBOX 
    b. indicate admission to a major.  

       FORMCHECKBOX 
    c. will not be used.

**A Milestone is used to record noncourse requirements, such as the HRM 800-hour work experience requirement or admission to Business Major status.
  If yes, the academic unit listed at the top of this form hereby takes responsibility for maintaining the 
  milestone and keeping individual student records up to date.

10.  Please list the Learning Outcomes of the Plan/Subplan (see degree major assessment webpage - 
       http://www4.nau.edu/assessment/main/degree/degree.htm).

As discussed in the program justification (below), this degree program is aimed at producing strong, highly-functional application programmers and specialty system developers.  Strong applied programming skills, therefore, are the most important learning outcome for graduates.  In addition, we aim to align the degree within the Design4Practice philosophy that has shaped the overall development of all of NAU’s Engineering programs for over a decade.  Thus, learning outcomes emphasizing strong teaming skills, communication skills, and functionality in a broad range of applied contexts are included as well. Finally, the emphasis on International Competence motivates a learning outcome centered around language skills and international awarenss.

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

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

2. Demonstrate strong skills in requirements analysis, systems engineering, and team programming. 

3. Demonstrate an ability to design and implement effective applied computing solutions to real-world problems.

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

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

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

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

1. 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.

2, 3. 
In addition to and in reinforcement of required coursework, the CS476C Capstone course is centered around the design and implementation of an actual real-world applied programming challenges 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 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.

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.

6. Students are required to receive a C or better in 16 semester hours of a modern, non-English language, as well as in the “International Awareness” block of liberal studies electives.

11.  Justification for proposal.  Please indicate how past assessments of student learning prompted proposed changes.
The continued rapid evolution and application of computer technology in non-IT sectors of the economy has created a new, rapidly expanding market need for more practically-oriented IT workers, which we will refer to as “applied computing specialists”.  Unlike full-scale software engineers, who are trained to work in commercial software production enterprises (e.g. Microsoft, Google) to analyze software markets/needs, plan and manage large software projects, and work in large teams to develop and code large-scale software solutions (e.g., the next version of Window O/S, the next Photoshop, etc.), applied computing specialists are more narrowly focused on smaller-scale software projects centered around developing custom software solutions within applied computing contexts.  Examples of such applied contexts include a programmer hired by a physics laboratory to create in-house software to align the mirrors in a telescope array; or a programmer hired by Intel to create and maintain custom production line monitoring and fault tracking systems in a semiconductor fabrication unit.   

The key competence of applied computing specialists is strong applied programming skills across a variety of application environments and languages.  In addition, continued rapid globalization of the IT economy has increased the emphasis on and desirability of international competence in our graduates, and on accommodating the growing number of international scholars seeking to do all or part of their studies at NAU.  

These observations lead to the following specific justifications for the proposed program::

· Strong and growing demand in Applied Computing.  As the information revolution continues, integration of powerful computing technology has become increasingly vital in an ever-expanding number of industrial and scientific contexts, ranging from  variety of  to the competitive advantage and business success of many organizations; examples include production line automation, to command and control of high-volume data acquisition systems (satellites, gene sequencers, sensor arrays, etc.), to control of computer-guided laboratory and medical equipment.  This rapid growth in applied computing has led to rapidly increasing demand for applied computing specialists, software specialists able to rapidly construct and maintain these unique systems and, in particular, create a variety of specialized in-house software required to seam together specialized technology used by the organization.   This demand is directly supported by feedback from our Departmental Advisory Council (DAC), and is reflected as well in the rapidly growing number of Applied Computer Science programs nationwide. 

· Retention with the discipline of Computer Science.  The new program in Applied Computer Science would help address retention issues in Computer Science by providing an alternative track for those traditional NAU students who find their interests more in line with the practical applied programming orientation of the ACS degree than with the more theoretical orientation of the existing ABET-accredited Computer Science degree.  It would also attract new students to NAU who see their careers to be in applied computer science rather than in traditional software engineering.
· Need to accommodate International students. The new program of study is designed to provide an option for Chinese students in the 1:2:1 program to pursue a technical degree in Computer Science.  Our Chinese institutional partner universities have requested a BS in Computer Science, but ABET constraints effectively prevent our current BS in Computer Science program from being delivered as a 1:2:1 program.  Moreover, the educational and training needs of international students, where computer science curricula generally more applied in nature, is more in line with the focus on hands-on development of small scale custom software solutions for interdisciplinary contexts provided in the BSACS, rather than the major emphasis on the theoretical software engineering and algorithmic/computational theory this is the basis for an ABET-accredited degree in CS. 

· Need for specific, integrated international exposure within Computer Science. Finally, this degree program is designed to prepare its graduate for the new global economy, where internationalization is becoming the norm rather than the exception for companies and laboratories worldwide.  Planning for this evolution is essential to keep the degree current with evolving industrial workforce needs. 

In sum, even while the market for traditionally trained software engineers remains very strong, there is a new market evolving for a more practically-trained applied computing specialists. More locally, we need to create an applied computing option to increase attraction and retention of students in the Computer Science discipline, and to accommodate the unique needs and strengths at NAU with respect to campus internationalization.  

To serve the special needs outlined above, we propose to develop a modified, non-ABET-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 applied computing 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.
12.  If this academic plan/subplan will require additional faculty, space, or equipment, how will these requirements 
        be satisfied?

        The proposed new degree program leverages a variety of courses already offered with Computer Science and across campus.  Only two completely new courses will need to be added.  We expect between 5-20 students to enter this degree program each year, and we have the capacity in existing courses to accommodate this increase, assuming that we fill our one currently vacant faculty line. 

13.  Will this academic plan/subplan affect other majors, liberal studies course offerings, plans/subplans, curricula, or enrollment at NAU?  
       If so, attach supporting documentation from the affected departments/units and college dean.

       The only existing program that may be impacted is, in fact, the B.S. in Computer Science offered by the CS dept.  We anticipate that some of the more practically-oriented students who are now in the BSCS program, or who might have otherwise entered that program in future, will instead elect to pursue the new degree in Applied Computer Science.  We support any such adjustment as an entirely appropriate shift to better serve students’ aptitudes and career interests.

14.  Will present library holdings support this academic plan/subplan?

        Yes.  Computer Science literature is largely available online, including the ACM Digital Library, which NAU currently has a subscription to.  Thus, no additional resources will be needed in this respect.
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