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CATALOG DESCRIPTION:

The Computer Science Major prepares students for a wide range of careers using computer technology. Graduates are prepared to use modern technology and mathematical theory to engineer solutions that affect our daily lives. Depending on a student’s choice of concentrations within the major, a graduate could be prepared to work for a company needing a specialist in commercial software development, web site development and administration, systems programming, computer security, computer animation, industrial programming applications, software engineering, software testing, or operation of a wide range of computer and computer controlled equipment. Students obtaining a BSE degree can be licensed to teach Computer Science in secondary schools. Students can be prepared to begin graduate programs in Computer Science or Computer Engineering.

STUDENT OBJECTIVES:

This major will be designed to give students a strong start in a career related to Computer Science. Students graduating with this major will:

· write complex computer programs involving
-the use of linked lists, stacks, queues, binary trees, hash tables, and heaps. 
-multiple classes, inheritance, and polymorphism.

-appropriate applications of recursion.

-sophisticated logic and special case handing.
· demonstrate fluency in at least two computer programming languages by writing multiple programs at the intermediate to advanced level in those languages.
· select, design and implement appropriate data structures to solve complex computer programming problems.
· be able to design, implement, and test complex computer programs while working both individually and within a development team.
· demonstrate their knowledge of computing machinery and computer networks to an extent that would allow them to pursue specialized training in a wide variety of machine design, operation, or repair careers.
· be able to assess the correctness, theoretical capabilities, and limits of computer software.
· discuss with special expertise and perform advanced relevant tasks in areas of specializations such as web development, Computer Science research, scientific computation applications, or computer hardware. 
· demonstrate an ability to present Computer Science topics, and especially computer programming topics, to a classroom of secondary students.

COURSE LIST (total of 36 units, *NEW COURSES):
1. 
CORE COURSES (18 units completed by all majors)

 One of

COMPSCI 172 (Introduction to Object Oriented Programming in JAVA) 

COMPSCI 174 (Introduction to C++)

One of 
MCS 220 (Concepts of Programming)

COMPSCI 222 (Intermediate C++)

One of
MCS 231 (Concepts of Data Structures)

COMPSCI 223 (Advanced C++)

COMPSCI 271 (Assembly Programming)

COMPSCI 412 (Computer Organization)

*COMPSCI 476 (Software Engineering)

2. 
COMPLETE TWO AREAS OF SPECIALIZATION (9 units each)

A. SYSTEM PROGRAMMING (3 of the following 4)

COMPSCI 302 (Computer Logic)

COMPSCI 322 (Computer Languages and Compilers)

COMPSCI 424 (Operating Systems)

MCS 475 (Network Engineering)

B. CONCEPTUAL COMPUTER SCIENCE

COMPSCI 332 (Artificial Intelligence)

COMPSCI 433 (Theory of Algorithms)

COMPSCI 434 (Theory of Computation)

C. WEB TECHNIQUES


COMPSCI 381(Javascript and DHTML)
COMPSCI 382 (Perl and CGI Scripting)

One of 



A. COMPSCI 481 (Web Server an UNIX Administration)


B. COMPSCI 482 (Web Database Development)

D. APPLIED COMPUTING


*COMPSCI 347 (Scientific Computing – new but already taught as 496)

*COMPSCI 451 (Topics in Modern Applied Computing)


MATH 471 (Numerical Analysis)

UNIQUE REQUIREMENT: 
MATH 253 (Calculus and Analytic Geometry 1)

MATH 280 (Discrete Mathematics)
WRITING REQUIREMENT: SELECT 1 OF 



ENGLISH 370
 or ENGLISH 372

LICENSURE - 33 UNITS

1. 
 SECNDED 466

2. 
EDFOUND 243 OR EDFOUND 445

3. 
SELECT 2 UNITS FROM EDFOUND 210

4. 
STUDENT TEACHING

SELECT 2 UNITS FROM CIFLD 402 AND 12 UNITS FROM

CIFLD 414 OR SELECT 2 UNITS FROM CIFLD 404 AND 12

UNITS FROM CIFLD 412

5. 
SECNDED 442
6. 
EDFOUND 212 AND EDFOUND 425

7. 
SELECT 3 UNITS FROM COURSE CIFLD 492

8. 
SELECT 3 UNITS FROM SPECED 205
COURSE RATIONAL:


Either the sequence COMPSCI 172, MCS 220, MCS 231 or the sequence COMPSCI 174, COMPSCI 222, COMPSCI 223 provide students with basic computer programming skills. COMPSCI 271 and COMPSCI 412 give students necessary background in how computers and microprocessors operate. The COMPSCI 476 course will provide all majors with a capstone experience in advanced software development techniques including training in the workings of a development team.
SPECIALTY AREAS:


SYSTEMS PROGRAMMING: Systems programming refers to software that facilitates the use of a computer. This includes program development tools and operating systems. Students will take COMPSCI 302 which provides needed background in the design of computer circuits and information storage and processing techniques. COMPSCI 322 teaches students how to design assemblers and compilers, the basic tools of system software design and development. COMPSCI 424 provides needed background in the problems of computer resource allocation and the algorithms developed to solve these problems. It provides students with familiarity with common modern computer operating systems.


CONCEPTUAL COMPUTER SCIENCE: This area is designed for students needing a background in the theoretical underpinnings of Computer Science and will be especially important for those students intent on pursuing a graduate degree in Computer Science. COMPSCI 332 shows students how computer software can be writing to mimic human intelligence in problem solving and natural language use. COMPSCI 433 teaches general techniques for designing solutions to problems, how one compares different solution methods, and some well known algorithms. COMPSCI 434 gives the student a needed framework for understanding the theoretical limitations of computation.
WEB TECHNIQUES: This area is for students interested in the design of web sites that can both deliver and collect information. COMPSCI 381 and COMPSCI 382 teach the programming languages that allow people to build web sites. COMPSCI 481 teaches students what they need to understand about how servers are used to administer web sites. COMPSCI 482 gives students the tools for storage and retrieval of web content.
APPLIED COMPUTING: This area is designed for the student interested in industrial applications of computers. COMPSCI 347 introduces students to the techniques and languages used in solving computational problems common to mathematics and the sciences. COMPSCI 451 gives students training in the programming in modern programming environments such as the development of applications for cellular telephones. MATH 471 teaches students well known techniques for solving a variety of mathematical problems.

UNIQUE REQUIREMENTS: All students of Computer Science need training in mathematics because of the logical problem solving skills it provides and because of the theory it provides that explains how algorithms work. MATH 253 give students a standard course in Calculus that not only provides them with problem solving skills, but it gives them views of information and optimization that they will find necessary. MATH 280 covers techniques of algorithm design that form the basis for all software development work.
COURSE ROTATION SCHEDULE: The Computer Science program hopes to teach all courses required in the new major on a two-year rotation. This is an extension of the rotation already in existence. The following is the proposed course rotation. Courses marked with an asterisk are not currently in the course rotation schedule. Some are new courses, and others are already approved courses that have not yet been scheduled for teaching on a regular basis.
TAUGHT EVERY SEMESTER:

COMPSCI 172, COMPSCI 174, COMPSCI 222, COMPSCI 271, MCS 220, MCS 231, MATH 253, MATH 280
TAUGHT EVERY FALL SEMESTER: 
COMPSCI 381, COMPSCI 382, COMPSCI 412, MCS 475

TAUGHT EVERY SPRING SEMESTER: 
COMPSCI 223*, COMPSCI 302, COMPSCI 481, COMPSCI 482, COMPSCI 347*
TAUGHT FALL SEMESTER OF EVEN NUMBERED YEARS: 
COMPSCI 332*, MATH 471
TAUGHT SPRING SEMESTER OF ODD NUMBERED YEARS: 

COMPSCI 322, COMPSCI 451*
TAUGHT FALL SEMESTER OF ODD NUMBERED YEARS: 

COMPSCI 433
TAUGHT SPRING SEMESTER OF EVEN NUMBERED YEARS: 

COMPSCI 424*, COMPSCI 434, COMPSCI 476*
Thus, to implement the new major with this proposed rotation schedule, the Department of Mathematical and Computer Sciences will need to add between three and four course sections each year to their current schedule.

AR COURSE LISTING:

36 - UNITS

1. EITHER COMPSCI 172 OR COMPSCI 174
2. EITHER MCS 220 OR COMPSCI 222 
3. EITHER MCS 231 OR COMPSCI 223 

4. COMPSCI 271, COMPSCI 412, COMPSCI 476 

5. COMPLETE TWO AREAS OF SPECIALIZATION (9 UNITS EACH)

   A. SYSTEM PROGRAMMING: SELECT 3 OF
COMPSCI 302, COMPSCI 322, COMPSCI 424, MCS 475

   B. CONCEPTUAL COMPUTER SCIENCE:

COMPSCI 332, COMPSCI 433, COMPSCI 434 

   C. WEB TECHNIQUES:

COMPSCI 381, COMPSCI 382, AND EITHER COMPSCI 481 OR COMPSCI 482

   D. APPLIED COMPUTING:

COMPSCI 347, COMPSCI 451, MATH 471 

UNIQUE REQUIREMENT: 
MATH 253, MATH 280

WRITING REQUIREMENT: SELECT 1 OF 


ENGLISH 370
 or ENGLISH 372

LICENSURE - 33 UNITS

1.  SECNDED 466

2. EDFOUND 243 OR EDFOUND 445

3. SELECT 2 UNITS FROM EDFOUND 210

4. STUDENT TEACHING

SELECT 2 UNITS FROM CIFLD 402 AND 12 UNITS FROM

CIFLD 414 OR SELECT 2 UNITS FROM CIFLD 404 AND 12

UNITS FROM CIFLD 412

5. SECNDED 442
6. EDFOUND 212 AND EDFOUND 425

7. SELECT 3 UNITS FROM COURSE CIFLD 492

8. SELECT 3 UNITS FROM SPECED 205
NEED FOR THE MAJOR:


In the early 1970’s the Department of Mathematics at the University of Wisconsin–Whitewater asked for permission to plan a major in Computer Science. At the time, there were only a small number of such educational programs in the State of Wisconsin. Also at the same time the Department of Management asked for permission to plan a degree in Data Processing. Both requests were denied, but the two Departments were granted permission to join forces to offer an interdisciplinary major. The highly successful Management Computer Systems (MCS) major was the result. This major still runs as an interdisciplinary program housed in the Department of Information Technology and Business Education (ITBE) in the College of Business and Economics in cooperation with faculty in the Department of Mathematical and Computer Sciences. Times have changed since 1970, and computers have become a significant part of daily life in the modern world. Now, only UW–Whitewater and UW–Stevens Point lack degree programs in Computer Science. It has become an expected major just as Mathematics, Biology, Music, and English are majors expected at any comprehensive university. There continue to be a large number of jobs available for graduates trained in Computer Science, and it is predicted that the US economy will be unable to fill the expected openings in computer technology careers.


Even though the MCS major has been a success, it does not serve the needs of all students enrolling at UW–Whitewater wanting to study about computers and computer related applications. Some students seeking a major in Computer Science end up majoring in MCS instead but feel out-of-place in this program which is more business oriented than needed by those students seeking training in a more technical area of computer applications. Those students end up taking at least seven courses that are either strictly business courses or courses with a heavy business orientation, and these courses are not usually found in a major in Computer Science. Some students elect to enroll in sister institutions that do offer Computer Science majors, and others transfer to those institutions after finding out that MCS was not what they had in mind when they decided to get a major in a computer related field.


The UW–Whitewater has a special mission to serve students with physical and learning challenges and has an excellent support staff that helps these students with their special needs. Computer Science is an exciting major for these students since it not only leads to careers that are not physically challenging, but computers can usually be programmed to compensate for a person’s own limitations in movement, sight, hearing, or even perception. There are cases where students with physical challenges have wanted to attend UW–Whitewater because of their reputation for dealing with students with their physical handicaps, but these students went elsewhere because the campus did not offer a Computer Science major.


The UW–Whitewater faculty would also benefit from a major in Computer Science. A recent accreditation evaluation of the College of Letters and Sciences was critical of the College’s lack of a major in Computer Science. In addition, the UW–Whitewater has several new faculty members pursuing Computer Science research, some involving undergraduate students. These faculty members note the difficulty in attracting grant funding when the institution where they work does not support a major in the area of their research. Many well known industrial giants such as IBM, Microsoft, Intel, and Google help fund university research projects in Computer Science. The MCS program has been successful at attracting funding from area businesses interested in business computing but not from these strong supporters of Computer Science.

RELATIONSHIP TO OTHER PROGRAMS:


The University of Wisconsin–Whitewater currently has several programs using computer technology. It currently offers a Computer Science minor, a Web Site Development and Administration minor, the Management Computer Systems major, the Information Technology major, and the technology track in the new Media Arts and Game Development (MAGD) major. Having a strong Computer Science major on campus is unlikely to interfere with these programs, and is more likely to support these programs. There is already close cooperation between the faculty in the Department of Mathematical and Computer Sciences and faculty in the departments housing these other programs. It is certainly true that some students already in the existing computer technology programs will find a major in Computer Science more attractive and will change majors. On the other hand, a major in Computer Science is likely to attract more students to UW–Whitewater interested in computer technology, and many of these students will end up switching to these other majors after arriving on campus. The bottom line will be that the University will be offering students a wide array of computer related majors from which to choose, and, in the end, will serve them better.


Most comprehensive universities in the State of Wisconsin and in the United States offer majors in Computer Science. It has become part of the standard offerings for good reason. Over the last 50 years, computers have gone from being unusual features only found in major universities, large government installations, and multi-million dollar corporations to being an expected part of most workers’ lives on a daily basis. A new major in Computer Science at the University of Wisconsin–Whitewater will compete with similar majors at sister institutions, but the unique nature of our university with its already well established MCS major, is unlikely to draw significantly from the student populations heading to these sister institutions. The specific expertise of our current faculty and their interests in artificial intelligence and algorithms will distinguish the major at UW–Whitewater from those at sister institutions. We envision a major strong in software development and network applications.


The faculty and students in the new Media Arts and Game Development major are excited about the prospect for a new Computer Science major on the UW–Whitewater campus. The Computer Science faculty has already implemented four new courses in support of this extremely popular new major. Other courses have been suggested, but without the establishment of a Computer Science major, it is unlikely that more advance courses in support of the new MAGD major could be offered on any regular basis.

NEEDED RESOURCES:


With well established minor programs in Computer Science and in Web Site Development and Administration, the University has already invested in the resources it needs to support a major in Computer Science. After enduring many years of having a faculty with no Ph.D. degrees in Computer Science, in the last five years we have acquired four faculty members with this degree. These people currently run our minor programs and support the MCS and new MAGD majors. We now have the expertise and leadership on campus necessary to run a major in Computer Science. 


The curriculum for a major in Computer Science will take very little work because our department has already put into place most of the courses one would expect in such a major. This is due to the support roll that we play with the MCS major and the two minor programs. We foresee a need for at most three new courses, one of which has already been run on a trial basis as a Special Studies course.


As for needed teaching and laboratory technology, the needs of the MCS major, Computer Science minor, and other technology programs has brought the campus to the point that no additional investment in technology will be necessary to begin a major in Computer Science. 

Thus, the University of Wisconsin–Whitewater is in the unusual position of being able to start a new major in Computer Science with almost no additional investment. We already have adequate staff, course offerings, equipment, and teaching facilities to make this transition easy.

ASSESSMENT: 
Assessment of the Computer Science major will be integrated in existing assessment mechanisms already in place for the Department of Mathematical and Computer Sciences. This will include teaching evaluations begin administered in every course section offered, advising assessment, and periodic course and program evaluation already in place for the Computer Science minor. In addition, all majors will take the COMPSCI 476 Software Engineering course. This course will serve as a capstone experience for all students, and, as such, the projects completed in this course will provide an excellent tool for assessing the state of the major.
EXISTING COMPUTER SCIENCE PROGRAMS WITHIN THE UW-SYSTEM:

There are majors in a large number of technology related areas around the University of Wisconsin System including majors in Computer Science, Computer Information Systems, Computer Engineering, and Computer Technology Infrastructure. In particular, the following four-year campuses have a major titled Computer Science: Eau Claire, Green Bay, La Crosse, Madison, Milwaukee, Oshkosh, Parkside, Platteville, River Falls, Stout (Mathematics and Computer Science), and Superior. In fact, the only two campuses without such a major are Stevens Point and Whitewater. There are majors in more business oriented computer areas with titles such as Information Systems or Information Technology Management at all four-year campuses except Superior. 
The La Crosse campus is currently the only campus offering secondary education licensure for a Computer Science major. Whitewater along with Oshkosh, Milwaukee, and Platteville offer licensure with their Computer Science minor.

BUDGET CONCERNS:

Currently, there are eleven faculty members in the Department of Mathematical and Computer Sciences who teach courses in Computer Science at least part time. This accounts for 7 Full Time Equivalent positions (FTE). A new Computer Science major will require the teaching of three to four more course sections each year accounting for another half FTE. The College of Letters and Sciences supports this increase. The College of Letters and Sciences already supports a half-time LTE program assistant for the Computer Science minor. This position is expected to be sufficient to handle any office help needed by the new major. In addition, there is a small anticipated increase in supplies and computer software budget in support of the new major.
	BUDGET FORMAT:  AUTHORIZATION TO IMPLEMENT

	UW-Whitewater
	
	
	
	
	
	

	 
	First Year
	Second Year
	Third Year

	CURRENT COSTS
	#FTE 
	Dollars
	#FTE
	Dollars 
	#FTE
	Dollars 

	Personnel
	 
	 
	 
	 
	 
	 

	     Faculty/Instructional Staff
	7
	$493,976
	7
	$508,795
	7
	$524,059

	     Graduate Assistants
	 
	 
	 
	 
	 
	 

	     Non-instructional                   
	0.5
	$10,935
	0.5
	$11,263
	0.5
	$11,601

	     Academic/Classified Staff
	
	
	
	
	
	

	Non-personnel
	 
	 
	 
	 
	 
	 

	     Supplies & Expenses
	 
	$5,500
	 
	$5,500
	 
	$5,500

	     Capital Equipment
	 
	 
	 
	 
	 
	 

	     Library
	 
	$500
	 
	$500
	 
	$500

	     Computing
	 
	$2,000
	 
	$2,000
	 
	$2,000

	     Other (Define)
	 
	 
	 
	 
	 
	 

	Subtotal
	 
	$512,911
	 
	$528,058
	 
	$543,660

	 
	 
	 
	 
	 
	 
	 

	ADDITIONAL COSTS
	#FTE 
	Dollars
	#FTE
	Dollars 
	#FTE
	Dollars 

	Personnel
	 
	 
	 
	 
	 
	 

	     Faculty/Instructional Staff
	0.5
	$35,000
	0.5
	$36,050
	0.5
	$37,132

	     Graduate Assistants
	 
	 
	 
	 
	 
	 

	     Non-instructional                   
	 
	 
	 
	 
	 
	 

	     Academic/Classified Staff
	 
	 
	 
	 
	 
	 

	Non-personnel
	 
	 
	 
	 
	 
	 

	     Supplies & Expenses
	 
	$1,000
	 
	$1,000
	 
	$1,000

	     Capital Equipment
	 
	 
	 
	 
	 
	 

	     Library
	 
	 
	 
	 
	 
	 

	     Computing
	 
	$2,000
	 
	$1,000
	 
	$1,000

	     Other (Define)
	 
	 
	 
	 
	 
	 

	Subtotal
	 
	$38,000
	 
	$38,050
	 
	$39,132

	 
	 
	 
	 
	 
	 
	 

	TOTAL COSTS
	 
	$550,911
	 
	$566,108
	 
	$582,792

	 
	 
	 
	 
	 
	 
	 

	CURRENT RESOURCES
	 
	 
	 
	 
	 
	 

	     General Purpose Revenue (GPR )
	7.5
	$512,911
	7.5
	$528,058
	7.5
	$543,660

	 
	 
	 
	 
	 
	 
	 

	Subtotal
	 
	$512,911
	 
	$528,058
	 
	$543,660

	 
	 
	 
	 
	 
	 
	 

	ADDITIONAL RESOURCES
	 
	 
	 
	 
	 
	 

	     GPR Reallocation (internal reallocation)
	0.5
	$38,000
	0.5
	$38,050
	0.5
	$39,132

	Subtotal
	 
	$38,000
	 
	$38,050
	 
	$39,132

	 
	 
	 
	 
	 
	 
	 

	TOTAL RESOURCES
	 
	$550,911
	 
	$566,108
	 
	$582,792
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