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Introduction

A.
Program Focus

1.
Define program purposes and explain how these purposes implement the mission of the university and the school.

The purpose of the Computer Information Systems (CIS) program is to prepare students in technical, administration and management positions in the analysis, design, implementation, maintenance, operation and management of industrial and commercial computer information systems.

The justification of the program and its activities comes directly from the stated missions of the School of Science and Computer Engineering (SCE) and UHCL.  Computer information Systems is a discipline that serves to enhance the careers and job opportunities of its students in information systems and computing, as well as providing the industry with a source of potential employees.

Before the downturn of the economy and the Internet implosion in 2000 to 2002, graduating students in CIS have no trouble finding well-paid jobs. Even after the recent well-known problems in computing programs around the United States, the current CIS enrollment is still more than 40% higher than that of 5 years ago.  In the long term, nearly all sources predict strong demand for the next five to ten years as information systems become more ubiquitous.

2.
Relate service or outreach activities, such as consulting, centers, or institutes, to program purposes.  Also include areas of internal service.

CIS faculty members are active in research and services (please see the section on faculty). The program keeps in good contact with the surrounding community colleges (CC). For example, the recent awarded National Science Foundation (NSF) scholarship program included appearances of UHCL faculty members on 20 related courses in CC to promote the programs and the scholarship. RICIS is closely tied to computing programs at UCHL, including CIS.

3.
Discuss the integration of the program with other programs.

The CIS program is tightly integrated with the Computer Science (CS) program. The two programs share exactly the same group of faculty members and use the same course rubric: CSCI. The CS and CIS programs do not hold separate faculty meetings. Joint CS/CIS meetings are used to discuss issues related to the two programs and the CSCI rubric. 

The CIS and CS undergraduate students share 32 credits of common upper level core requirements. The CS program targets more traditional computing students. The CIS program requires less mathematical preparation but provides more exposure to practical information systems (such as courses in systems administrations and Web development) and their environments (such as courses in management, accounting and communications). CIS is multi-disciplinary. Required core and elective courses for CIS students include CSEN, SWEN, MGMT, MATH, ACCT, FINC, COMM, DSCI, etc. 

CSCI courses are taken by other majors within the Division of Computing and Mathematics (CM): Software Engineering (SWEN), Computer Engineering (CENG), System Engineering, etc.  

B.
Curriculum

1.
Describe the curriculum and its organization, relating it to the purpose of the program
1.a
BS in CIS

The undergraduate CIS program leads to a Bachelor of Science (BS) degree. 

The low level requirements are categorized below:

· Basic mathematical and analytical background (9 hours): Calculus, linear algebra and statistics.

· Information systems environment (6 hours): management theory and practice, and accounting.

· Computing and programming (6 hours): programming in C and Pascal or Visual Basic.

The upper level core requirements are:

· Core Computing Theory (12 hours): CSCI 3331 Computer Organization and Assembly Language, CSCI 3333 Data Structures, CSCI 3532 Advanced Data Structures and Algorithms and CSCI 4333 Design of Database Systems,

· Practical Information Systems Development (12 hours): CSCI 3134 Programming with Java, CSCI 4230 Internet Application Development, CSCI 4634 Computer Systems Administrations and SWEN 4432 Software Engineering.

· Analytical (6 hours): DSCI 3331 Quantitative Methods for Management, and MATH 3331 Discrete Mathematics.

· Computer Engineering (8 hours): CENG 3132/3112 Digital Circuit and laboratory, and CENG 3331/3111 Telecommunications and Network and lab.

To enhance depth and breadth, CIS students need to take the following electives:

· CSCI courses: 9 hours.

· Improved related courses in SWEN, CSEN, MATH, MGMT, FINC, etc: 6 hours.

· COMM course: 3 hours.

CSCI courses have strong prerequisite structures to ensure students to have the necessary background before taking the courses.

1.b
MS in CIS

The graduate CIS program leads to a Master of Science (MS).

The MS program requires incoming students to have an undergraduate degree in a computing area. The preparatory requirements include:

· Computing and programming (6 hours): two programming language courses including one object-oriented programming language.

· Mathematical and analysis (6 hours): Calculus and CSCI 3331 Discrete Mathematics.

· Core Computing Theory (12 hours): CSCI 3331 Computer Organization and Assembly Language, CSCI 3333 Data Structures, CSCI 3532 Advanced Data Structures and Algorithms and CSCI 4333 Design of Database Systems,

· Computer Engineering (8 hours): CENG 3132/3112 Digital Circuit and laboratory, and CENG 3331/3111 Telecommunications and Network and lab.

· Practical Information Systems Development (3 hours): SWEN 4432 Software Engineering.

This set of preparatory courses ensure a common standard of incoming MS CIS students.

The core requirement for the MS program includes:

· CSCI 5333
Database Management Systems

· CSCI 5132
Advanced Network Protocol

· CSCI 6530
Research Methods

The first two courses cover two important information systems areas: database and networking. The last course prepares students to take the thesis or capstone project course as discussed below.

There are two options: thesis and non-thesis options. Thesis option requires the students to take six hours of thesis and the non-thesis option requires them a three course capstone project: CSCI 6838 Research Project and Seminar. The thesis and the capstone project courses serve as the gatekeeper courses for the program.

The remaining electives are from CSCI and related approved electives in SWEN, CENG, SENG, business courses, etc. These electives add both depth and breadth to the students.
2.
Describe admissions, exit standards, and other programmatic requirements, and provide the rationale for each.

To ensure quality admissions, the CIS program is one of the few programs to have an admission committee to review both undergraduate and graduate applications. The committee is composed of three CIS faculty members. Incoming students usually have taken courses covering a significant portion of the preparatory  requirements with good grades, especially computing and mathematics courses. Information systems developments are vigorous processes that require strong analytical skills. 

For the BS program, besides the usual university and school requirements, CIS students are required to maintain a C- or above in all core courses. There is currently no capstone course that is used as an exit criterion. Several courses known to be difficult are used as the gatekeepers. These courses include CSCI 3532 Advanced Data Structures and Algorithm, CSCI 4333 Design of Database Systems, CSCI 4230 Internet Application Development and CSCI 4634 Computer Systems Administration. Recently, the CS program has added the newly created course CSCI 4838 Senior Project in Computer Science as a capstone requirement. The course is labor intensive by nature as each section is capped at 15. It is expected that the course will also be added as a CIS capstone requirement when the necessary faculty resources are available.

For the MS program, students need to maintain the standard of of SCE and UHC. The thesis and the capstone project courses serve as the gatekeeper.
3.
Describe how the program evaluates the curriculum and how this information is integrated in future planning.

The CS/CIS programs are active in improving and evolving the curricula. Regular meetings were held every two to three weeks during the regular semester to discuss curriculum issues. Input include:

· Surveys: School’s student evaluation surveys on all CSCI courses; university surveys on alumni and graduating students, and ABET surveys on most CSCI courses.

· ABET requirements: the CS program is ABET accredited and need to satisfy ABET curriculum requirements using the CSCI rubric that CIS shares. There is also a consensus among the faculty members that the CIS program will pursue ABET accreditation in the near future.

· Faculty’s contact with students: the faculty members keep close contact with students and alumni, many of them teaching and research assistants. It is not uncommon to receive emails from alumni and students discussing technical or curriculum issues.

· Faculty’s experience and insight: The CS/CIS faculty members are active in keeping abreast of latest industrial and curricula development.

C.
Faculty

1. Identify faculty involved with the program and describe their roles and activities.
During the Fall 2003 semester, there are 16 faculty members (14.67 full-time equivalent, FTE), as listed in Table 1 below. In the table, MS and PhD represent the highest degrees of the faculty members.  CS, SW, AE, EE, Phys, Math and RM are the majors of the highest degrees and represent Computer Science, Software Engineering, Aerospace Engineering, Electrical Engineering, Physics, Mathematics and Research Methodology respectively.  P, AoP, AiP and L are the ranks, representing full professor, associate professor, assistant professor and lecturer respectively. T and TT represent tenured and tenure track (not yet tenured) respectively. All faculty members are working 100% for the CS/CIS program.  Exceptions are Dr. Boetticher and Ms. Abeysekera (50%) and Dr. Lie June Shaiu (30%).

	Faculty
	Description
	Recent Courses

	
	
	

	Ms. Krishani Abeysekera
	MS CS, L, 0.5.
	Computer Systems Administrations.

	Dr. Hisham Al-Mubaid
	PhD CS, AiP TT.
	Operating Systems, Network Protocols

	Dr. Said Bettayeb
	PhD CS, AoP TT.
	Data Structures, Algorithms, Programming Languages

	Dr. Gary Boetticher 
	PhD CS, AiP TT, 0.5.
	Databases, data mining, software metrics

	Dr. Sadegh Davari
	PhD CS, AoP T.
	Operating Systems, Real Time Systems, Java

	Ms. Wei Ding
	MS SW, L.
	Internet Application Development, Databases, Data Structures

	Dr. Terry Feagin
	PhD AE, P T.
	Computer Graphics, Numerical Methods, Programming Languages

	Dr. Joseph Giarratano
	PhD Phys, AoP T.
	Java, Data Structures, Databases, Research Methods

	Dr. Sharon Hall
	PhD CS, AoP T.
	Data Structures, Operating Systems

	Dr. Ted Leibfried
	PhD EE, P T.
	Data Structures, Databases, Research Methods

	Dr. Morris Liaw
	PhD Math, AoP T.
	Databases

	Dr. Dennis Murphy
	PhD RM, L
	Data Structures, Computer Organizations, Programming Languages

	Dr. Alfredo Pérez-Dávila, Chair, CS
	PhD CS, AoP T.
	Operating Systems, Network Programming, Distributed Systems, Java

	Dr. Lie-June Shiau (33%)
	PhD Math, AoP T, 0.3
	Data Structures, Graphics

	Dr. Andrew Yang
	PhD CS, AoP TT,
	Computer Security, Databases

	Dr. Kwok-Bun Yue, CIS Chair
	PhD CS, AoP T
	Internet Application Development, XML, Capstone Projects




Table 1  CS/CIS faculty members

Fourteen of CS/CIS faculty members have PhD degrees and thirteen are either tenured or on tenure track. There are 2 full professors, 9 associate professors, 2 assistant professors and 3 lecturers. The sixteen faculty members correspond to 14.3 FTE.

2.
Explain whether there are sufficient faculty to support the program.

During the period of this program review, the CS/CIS faculty has a net increase of 2.5 tenure track faculty members and 2.5 lecturers. Although the increase was much needed, the current faculty is still not sufficient to support and grow the program. In the period of the review, CS/CIS students usually accounted for more than 50% of the student population in SCE. However, the 14.3 FTE CS/CIS faculty members are less than 30% that of the total 48.5 FTE of faculty members in SCE.

The student to faculty ratio (number of majoring students per faculty member) for CS/CIS, SCE and UHCL in Fall 2002 are listed below:

· CS/CIS: 46.0

· SCE: 27.7

· UHCL: 34.2
The high student to faculty ratio is even worse than its appearance because of several factors:

· CS/CIS are laboratory oriented and thus, by nature, require high maintenance.  This is evidenced by the generally lower student to faculty ratio of SCE as compared to UHCL and the generally higher state reimbursement rate for CSCI courses.

· The CS program has been ABET accredited and the CIS program is following its step. The stringent ABET requirements require much improved faculty resources.

· The CS/CIS disciplines have a very wide range of application areas. A rich body of faculty members are required to grow the program into areas of high demand.

3.
Identify the program faculty convener/coordinator and describe that individual's role.

The administrator responsibilities of convener/coordinator are divided between the division chair of Computing and Mathematics and the program chair of CIS.  Dr. Sadegh Davari is the division chair and Dr. Kwok-Bun Yue is the CIS program chair.  The CIS program chair is responsible for handling all matters related to the CIS program, except for budgeting and faculty member evaluations, which are the responsibilities of the division chair.

4.
Justify faculty educational backgrounds and experiences as they relate to the courses taught.

The highest degrees of all CS/CIS faculty members are in Computer Science or a closely related area.  Twelve of the 14 faculty members have PhD degrees.

The CS/CIS faculty members are active in program, curriculum, program and course development. Examples are two recent National Science Foundation (NSF) grants: a $400,000 scholarship grant for CS, CIS and other students in 2002, and a $200,000 curriculum and course development grant in the computer security area in 2003. The faculty members are active in research and industrial development. How many faculty members have published more than 2 papers in the last five years?  Faculty members are also active in services. For an example, Dr. Terry Feagin has been the chair of LRCC for several years.

The Clear Lake high tech community supplies many adjunct faculty members to the CSCI rubrics. Many have PhD or Master degrees in related areas.

5.
Include the proportion of tenured, untenured and adjunct faculty, and ethnic and gender make-up. 

Full time tenured faculty = 9 (7.8 FTE: one works for 0.5 and another works 0.3 for CS/CIS)

Full time tenure track (non-tenured) faculty = 4

Full time non tenure track lecturers = 3 (2.5 FTE: one works 0.5 for systems administrations)

Adjunct faculty (Fall 2003) = 8 (teaching 12 sections)

Ethnic and gender make-up of full-time faculty members:

Male: 13 

Female = 3 

White: 6

Hispanic = 1



Asian = 5

Others = 3 (Sadegh, Said, Hisham??)

6.
Describe the use of Teaching Assistants, Instructional Assistants, and Research Assistants for instruction, if applicable.

Teaching assistants are used for answering student questions in assignments and laboratories, grading program and project assignments and assisting instructors. CSCI courses are laboratory and assignment intensive. The uses of teaching assistants are indispensable. In Fall 2003, CSCI courses employed 16 teaching assistants (7.5 FTE). This level of support is inadequate and is down from 23 teaching assistants (11.5 FTE) in Fall 2002.

7.
Describe faculty development needs and opportunities.

Computing is a rapidly changing discipline with a very rich set of core knowledge and technologies.  Keeping abreast of these rapid changes provides both immense challenges and opportunities. Funding is needed to attend conference, seminars and workshops to sustain faculty expertise and keep abreast of current techniques and technology. The current funding is vastly inadequate.

D. Students

1.
Discuss student recruitment and program enrollment management.

Student recruitment is basically done through the general recruitment methods used by the university.  The CS/CIS faculty members keep close contacts with the surrounding community colleges and are actively to obtain funding for improving recruitment, such as the NSF CSEMS scholarship grant. The CS/CIS programs have transfer agreements with universities in Sri Lanka and the Sharjah College of United Arab Emirates.

Eventually, the quality of the programs is the best recruitment tool. Both CS/CIS programs have extraordinary large number of students transferring from surrounding universities, such as University of Houston and Lamar University. Many CIS students were recommended by relatives and friends who have studied in the program. The vast major of CIS students are international students. They may not have heard about UHCL from the home countries and words of mouth are important in attracting them to come here.

Program enrollment management is done through the CIS admission committee. For example, during the boom years from 1998 to 2001, the committee has rejected significant more applicants than usual to maintain program quality.

2.
Describe the student population (percentage of new and returning students, percentage of internationals, gender, ethnicity, full-time or part-time, etc.) and state how the program meets the specific needs of these students (on campus, off campus, weekend, and cohort programs, etc.)

The student population is a mixture of full-time and part-time students. Most graduate students are international students and are thus full-time. There are in general more male students than female, and only a few minority students.  

To satisfy the diverse needs, the division offers both evening and daytime sections. Courses with multiple sections always have both evening and daytime sections.

3.
Describe how new students are oriented into the program, how their academic progress is tracked, and how academic advising is provided.

Upon arrival, new students meet with one of the two academic advisors and receive advice on general university and school issues and requirements. The academic advisor sets up a draft Candidate Plan of Studies (CPS) in the Dean's Office and assigns the student a faculty advisor.  The faculty advisor answers program-specific questions, assists the students to select electives, and completes and approves electives. Changing course electives require the approval of the faculty advisor. There is a course waiver committee to handle student requests for wavering of foundation courses for the graduate program. 

4.
Discuss student performance, including measurement of student gains, such as entrance and exit measurements.  Discuss how this information is used in program planning.

The CIS program has an admission committee of three faculty members evaluating all undergraduate and graduate admissions. Exit measurement includes satisfactory GPA, grade requirement of core courses, and, for the MS program, a capstone project or thesis requirement. Student evaluations, ABET CSCI course survey, graduating student and alumni surveys are used to help determine if students feel that they understand various topics presented in the course. This information is part of the input used in program planning.

E. Resources and Facilities
1.
Discuss the use of financial resources generated by the program, such as course fees, conference proceeds, and grant funds, if applicable.

Course fees of $40 per course are generated for laboratory instruction, and returned to the Dean for distribution to the division chairs.  The Division Chair approves all spending from this account, which is used to maintain and expand laboratories

CS/CIS faculty members are very actively in securing external funding for improving laboratory equipment. For example, three National Science Foundation (NSF) grants were received to build division laboratories. The last one was a $200,000 grant received in 2003 on computer security laboratory. The faculty members are also active in other program development grant activity. For example, NSF has awarded the division a $400,000 grant to support scholarship in CS, CIS, Computer Systems Engineering and Mathematics for four years. There is a CS/CIS computer resource committee to discuss and determine how to use the fees to maintain the laboratories.

2.
Examine the adequacy of library and information resources.  Cite specific strengths and challenges.

Current library and information resources seem adequate for the current objectives of the program. This is especially true with the recent addition of the ACM digital library and the IEEE Xplore library, both indispensable in computing research.

3.
Describe needs for classroom space, laboratories, training facilities and equipment.

As CSCI courses are mainly taught in the Delta building, there are constant struggle in scheduling as many of them as possible every semester. Additional classrooms are needed.  

The division maintains many dedicated servers and laboratories, but there is only a half time systems administrator. Another full-time line-item systems administrator has been requested in the last several years without success. As the program expands to even more high maintenance areas, such as computer security, this need will become even more critical. 

Another issue is upgrading the computers of the division’s laboratories, many of which are created through successful external grants. Since HEAP funding does not cover computer equipment, the computer laboratories have virtually no regular channel for getting the necessary funding to upgrade its computers.

4.
Review adequacy of staff support services.

Staff support services are generally adequate.  The exception is the missing full time systems administrator mentioned in the previous subsection.  

G.
Learning Outcomes

1.
Discuss the knowledge and skills that students have mastered as a result of this program.
The CIS program has the following educational objectives:

I.
An understanding of fundamental and selected advanced information technologies that are required to design, develop, maintain and manage computer information systems. Key knowledge areas include databases, web application development, systems administration, computer networks, programming, data structures and hardware.

II.
An ability to effectively use information technologies to design and implement computer information systems to fulfill the requirements of a wide range of application areas.

III.
An ability to clearly convey technical material through both formal written papers and oral presentations. 

IV.
A breadth of education in other disciplines, especially in general business, management and communication to enhance an understanding of computer information systems in the contexts of professional ethics, business organizations, society and the global environment. 

V.
A recognition of the need for, and the ability to engage in life long learning.

These educational objectives are monitored through the biannual learning assessment of the CIS program. Using the graduating and alumni’s survey as basis, the last learning assessment in 2002 has revealed no major concern.

2.
If a professional program, discuss employer evaluations of graduates of the program.
The CIS program is not a professional program and there are no systematic employer evaluations. However, feedback from the surrounding high tech companies to the program faculty members have been positive and many of them have hired a large number of our CS/CIS graduates.

3.
Discuss the responses of alumni of the program on surveys.
The numbers of responses of three years post graduation survey covering the year 1997 to 2003 has been small, making it not possible to drawn statistically sound conclusions. The numbers of responses for the undergraduate alumni and graduate alumni are 11 and 8 respectively. However, the responses from this limited set of alumni are acceptable.  The following table lists the percentage of alumni responding “agree” or “strongly agree” to three important quality statements.

	Statement
	Undergraduate
	Graduate

	
	
	

	I was satisfied with the quality of instruction at UHCL.
	100%
	100%

	I acquired sufficient skills and knowledge to prepare me for employment in my field.
	81.8%
	87.5%

	I felt genuinely academically challenged.
	90.9%
	87.5%


H.
Summary
1.
How has the program changed since the last program review and how have these changes affected the program?

The BA and MA programs have been converted to the BS and MS program. For the undergraduate program, two courses have been created and added as core requirement to reflect the changes in the discipline and the industry: CSCI 3134 Programming with Java and CSCI 4634 Computer Systems Administration. A total of 12 entirely new CSCI courses have been created to fulfill needed computing theory and the rapidly changing computing technologies.

With the introduction of many courses on leading edge computing technologies, the program has a better balance between theory and practice. This is in contrast with many similar programs in other universities, which focus mostly on theory. This is one of the most important reasons that the combined CIS undergraduate and graduate students have increased from 177 in 1997 to 280 in Fall 2002. The main increase was in the graduate program: from 34 to 137. The conversion of the MA program to the MS program likely contributed significantly to this increase.

There was a net increase of 2.5 tenure track faculty member and 2.5 lecturers. However, the number of faculty members is still quite insufficient to maintain and grow a quality program.
2.
How is the information collected in the annual plan used in planning and assessing the program?

The information collected in the annual plan over the past five years was limited and not very useful. Although the survey results are generally favorably, the small size of responses render the surveys not statistically significant. Instead, the CS/CIS faculty members have regular meetings for maintaining, planning and assessing the program.

3
Where should the program go in the next five years?  Why?  How? 

The current direction of the CIS program of balancing theory and practice has shown to be beneficial both to the quality and enrollment of the program. The UHCL CIS program already has a reputation of being closely in touch with the industrial standard and practice to produce graduates who can be productive in their jobs quickly. If the necessary resources are available, the CIS faculty members are committed to acquire ABET accreditation. ABET accreditation of the CIS program will further enhance the quality and reputation of the program, the school and UHCL. Furthermore, it will also make UHCL as one of very few universities in the United States with such accreditation, since ABET information systems accreditation has only begun in the last two years.

As information systems and computing covers a wide range of career and academic opportunity, there are still much room for further expansion, such as in the areas of Internet science, bio-informatics and data mining. However, this is only possible if the currently strained faculty resources and systems administration support are relieved and the nearly non-existing funding for faculty development is significantly improved.

Appendices
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