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Interim Report 

The Computer Systems Engineering program at the University of Houston Clear Lake is pleased to provide this Interim Report addressing the weakness and two concerns identified by the EAC.  This report will demonstrate that all of the actions indicated in our Due Process Response have now been fully implemented and that the weakness and concerns have been addressed.   In addition, we will provide numerous exhibits that further demonstrate that the corrective actions taken have successfully remedied the identified problems.

In the Final Statement the EAC identified a program weakness, which encompasses two criteria.  This report addresses the issues as a single weakness following the format of the final report.  The EAC identified the following weakness:

“1.
Criterion 3: Outcomes and Assessment and Criterion 4: Professional Component Criterion 4 of Engineering Criteria 2000 requires that students are prepared for engineering practice through a “... curriculum culminating in a major design experience based upon the knowledge and skills acquired in earlier course work and incorporating engineering standards and realistic constraints that include most of the following considerations: economic; environmental; sustainability; manufacturability; ethical; health and safety; social; and political.” Additionally, Criterion 3(d) requires that “Engineering programs must demonstrate that their graduates have: an ability to function on multi-disciplinary teams”. Very often these two requirements are met through a team-based senior project, often with the project topic being provided by industry.

Students undertake several hands-on/laboratory experiences, as they progress through the computer systems engineering program. Many of these experiences are of the typical laboratory-project type in which two or perhaps three students work on a weekly assignment. Although the laboratory courses included in the program are valuable in themselves, they do not constitute a major design experience.

The visiting team could find no evidence that students are taught design methodology, divergent and convergent thinking, decision-making, or preparation for working in a team environment. The curriculum contains a course, CENG 4636, Senior Projects, intended to satisfy this requirement, in which a project is assigned to an individual student or team. However, the course materials do not demonstrate that these projects consistently provide the necessary culminating experience, including trade-offs among competing considerations. This is considered a weakness with respect to both Criteria 3 and 4.

Additionally, the required course, CENG 4431, Computer System Reliability and Safety, was not taken by any of the three graduates whose transcripts were examined, and such a course could contribute to meeting the requirements of Criterion 4. The program indicated it is considering replacing this course.

•
Due Process Response: The EAC has received the computer systems engineering faculty response to the weaknesses identified in the Draft Statement as follows:

•
This semester (Spring 2001), immediate steps have been taken to improve on the culminating experience in CENG 4636 and to supplement it with CENG 4931 Topic: Introduction to Systems Engineering for current students (to replace CENG 4431 on their degree plans). The curriculum has also been modified, replacing CENG 4431 with SENG 4130 Introduction to Systems Engineering as a core requirement in the future. Additionally, the Senior Project will be extended from 3 to 6 hours beginning next fall, with CENG 4635 Senior Projects being added to the degree requirements.

•
Next fall (Fall 2001) the professor teaching CENG 4635 Senior Project will use appropriate sources to teach design methodology, divergent and convergent thinking, decision-making, or preparation for working in a team environment. This emphasis will continue as student’s progress to CENG 4636 during the Spring of 2002.

•
The EAC acknowledges the rapid response by the institution in addressing the issues raised during the campus visit. However, until these actions are fully implemented, the weakness remains.”
The Computer Systems Engineering program has fully implemented the corrective actions as described in the Due Process Response with regard to this weakness.  The curriculum has been modified as evidenced in the current UHCL catalog to include two semesters of Senior Projects courses, CENG 4635 and CENG 4646, and SENG 4130 Introduction to Systems Engineering has also been added to the curriculum as a replacement for CENG 4431.
The Computer Systems Engineering program has had a senior projects course for several years.  It was the practice in the past in this course to provide our students undergraduate research experience by involving them in their senior projects with our Master’s Degree Students working on their Thesis or Capstone Projects.  This necessarily led to individuals working with single Masters degree mentors.  Upon the recommendation of the visiting team the Computer Systems Engineering program has modified the Senior Projects Course by increasing the requirement to two semesters and assigning the students in that course into groups of four or five students that work on multidisciplinary projects.  The curriculum by its very nature is in itself multidisciplinary, however a requirement of these projects is that they must have components of Computer Science, Software Engineering, and Computer Systems Engineering disciplines.  In practice, there are actually other disciplines involved since many of the projects are related to robotics or telecommunications.  The additional semester of senior projects course, together with the shift in paradigm for the sequence allows more time for formally addressing “design methodology, divergent and convergent thinking, decision-making, or preparation for working in a team environment.”  Appropriate texts, lectures and examinations have been adopted and implemented into the course as evidenced by the syllabus for CENG 4635 and 4636 as well as the accompanying student work.  In addition, the courses in Digital System Design and Digital Control Design (CENG 4534 and CENG 4632) provide coverage of the topics of design methodology, group teamwork, and design tradeoffs using real world constraints.  Both of these courses contain semester projects with groups of not less than 4 students.  Each requires final reports that include discussions of design trade offs and design methodology.   CENG 4632 Digital Control Systems uses a modified version of the Rational Unified Process for the design documentation including a vision, software specification, hardware specification, functional specification and test plan documents.  Samples of the documents from these courses are found in the Appendix A. 

CENG 4635/4636 Senior Projects is now a major design experience consisting of a two-semester sequence.  The students generally choose their projects and have a faculty mentor that provides guidance as needed.  The student group’s main goal during the first semester is to decide on a solution for their project and prepare a preliminary design for implementation.  This is accomplished through an iterative process where competing designs are considered, modified and adopted within the constraints of limited resources.  Reuse of existing components and adaptations of subassemblies from other projects are encouraged in keeping the program’s “systems” approach.  In parallel with the group work on the projects, students attend lectures on topics such as engineering ethics and design methodologies.  The student groups give two formal presentations during the first semester, the preliminary design review and the final design review.  In these presentations the students discuss the design methodology and design tradeoffs that they made to arrive at their final design.   The faculty of the program attend both the preliminary design review and the final design review and the group’s design tradeoffs and implementation challenges are discussed.  Additionally, the groups provide a report documenting the work for the semester.   Implementation of the designs and a final project presentation as well as a final report is accomplished during the second semester.  Industry partners as well as faculty and students are invited to attend the project presentations.

As part of our continuous improvement process, the students in the senior projects course are surveyed at the end of each semester in order to allow the students to self assess their mastery of the material being presented.  In the most recent survey (fall 2002) for the senior projects course the students were asked whether they totally agree, agree, neither agree or disagree, disagree or totally disagree to the following statements that directly pertain to the weakness:

Question 5: After completing the course in Senior Projects, I am confident in my ability to function on a multi-disciplinary team.  (90% answered agree or totally agree)

Question 6: After completing the course in Senior Projects, I am confident in my understanding of introductory level design methodology, divergent and convergent thinking and decision making relative to the design experience (81% answered agree or totally agree)

Question 8: After completing the course in Senior Projects, I am confident in my ability to weigh alternative solutions and make decisions regarding implementation relative to quality and economic constraints. (90% answered agree or totally agree)

In terms of the weakness identified by ABET, and the implementation level of the corrective action taken, this data appears to substantiate that the material is being covered in the course and that the students have a certain level of confidence with regard to the material.  This survey and the results can be found in Appendix A under the CENG 4635/4636 tab.  Additionally, Appendices D, E and F contain the Computer Systems Engineering Assessment summary for 2001-2002, the Computer Systems Engineering Biennial Plan and the Computer Systems Engineering 2002 Program Review respectively.  These additional components of our assessment process support the position that the weakness has been successfully addressed.

The table below summarizes the courses and included documentation that directly contribute to the remedy of the weakness as specified in the EAC Final Statement.

Supporting Documents showing the correction of the Weakness identified by ABET in Appendix A

	

	Supporting Document in Appendix A
	Convergent and divergent thinking
	Design Methodology
	Group projects and teamwork
	Design tradeoffs

	Syllabus, course materials and student work for SENG 4130 Introduction to Systems Engineering
	X
	X
	
	X

	Syllabus, course materials and student work for SWEN 4432 Software Engineering
	X
	X
	
	X

	Syllabus, course materials and student work for CENG 4534 Digital System Design
	X
	X
	X
	X

	Syllabus, course materials and student work for CENG 4632 Digital Control Design 
	X
	X
	X
	X

	Syllabus, course materials and student work for CENG 4635/4636 Senior Projects 
	X
	X
	X
	X


The Computer Systems Engineering Program has successfully implemented all of the changes proposed in the Due Response.  Several additional courses have been modified to clearly demonstrate coverage of the topics identified by the visiting team as lacking from the curriculum.  Supporting documentation is presented in Appendix A.

The EAC and visiting team identified two concerns as addressed in the following excerpts from the Final Statement.

“Program Concerns

I.
Criterion 5: Faculty The visiting team identified a concern over the ability to attract and retrain qualified faculty members in the future. The faculty is the heart of any educational program. Currently the faculty members have a variety of backgrounds, some having experience outside of academia and/or undertake consulting work. Additionally, selected members are registered professional engineers. All show a high level of dedication to the computer systems engineering program. Collectively, their expertise is sufficient to meet the present needs of the program. Computer systems engineering students commented upon the availability and helpfulness of faculty, and in particular, their willingness to work with students one-on-one.

In order to assure the long-term health of the program, bearing in mind the potential for retirements, some proactive steps should be taken to meet the future needs of a program in which it is anticipated that enrollment will grow.

•
Due Process Response: The EAC acknowledges the program’s response to the concern identified in the Draft Statement. One member of the faculty has indicated that he plans to retire at the end of the spring semester 2002. In accordance with the letter of support from the President that commits the university to replacing key faculty when they retire or to adding new faculty when the program grows, a search has been initiated for a replacement. This new faculty should be able to support microprocessor interfacing, digital design, and senior design projects related to computer systems engineering.

•
The longer term approach requires a more in-depth analysis of projected growth of the student population as well as a projection of rate and direction at which the part-time population is moving toward full—time or vice versa. If analysis of program growth indicates a need to increase net faculty numbers over just replacing retiring faculty then the search described above will be revised to indicate that a minimum of three new faculty will be recruited over the next two year period.

•
Until these actions are undertaken and results are obtained, the concern remains.”
The faculty of the Computer Systems Engineering program together with help from the Dean’s office and the University’s Office of Institutional Advancement have carefully studied enrollment trends and have determined that the projected enrollment trend of new students will remain at the current level with very little increase over the next two to three years. The level of faculty staffing through 2006 is adequate for the current enrollment given that the faculty member that had originally decided to retire has postponed his retirement indefinitely.  

Additionally, new tenure track faculty members recently hired in Computer Science, Systems Engineering and Software Engineering can also provide teaching support in several areas of the Computer Systems Engineering degree program. As a final point, the Computer Systems Engineering Biennial Plan documents the importance that the program faculty associates with this concern by attempting to establish a budget line item for the faculty position before the need becomes critical. Documents related to this concern are contained in Appendix B.

The second concern is related to the application of probability and statistics in the curriculum and quoted from the final statement as:

“2.
Criterion 8: Program Criteria Engineering Criteria 2000 requires that programs using the electrical or computer in the degree title demonstrate “breadth and depth across a range of topics, knowledge of probability and statistics - including applications, a knowledge of mathematics and computer science, and discrete mathematics”. The team was unable to document that students are exposed to sufficient and appropriate applications of probability and statistics. Computer systems engineering faculty members have identified this and are working to rectify the situation.

•
Due Process Response:  The probability and statistics course was moved to the junior year, to allow students to apply the concepts to advanced engineering courses. The concern remains until this solution has been shown to be effective.”

The Probability and Statistics course Math 4434 has been removed from the curriculum in favor of a new course, MATH 3334 Probability and Statistics for Scientists and Engineers, which is documented in the accompanying current UHCL Catalog.  This new course has been carefully monitored by Dr. Dickerson to ensure that sufficient application of probability is included in that course alone.  In addition, the faculty has reviewed the content of the other courses in the curriculum and has made notable additions of the applications of probability in those where the addition was appropriate.  These courses include CENG 3331 Introduction to Telecommunications and Networking, CENG 4331 Analysis and Design of Linear Systems, CENG 4534 Digital System Design and CENG 4635/4636 Senior Projects. Examples of the applications of probability included in the courses are contained in Appendix C.

In summary, the Computer Systems Engineering Program has successfully implemented all of the changes proposed in our Due Process Responses for the identified weakness and the two concerns. Additionally, we have added components into several of the senior level courses to aid in providing the students with an appropriate professional component as required by ABET.  The documentation in the appendices show that each of the proposed actions submitted by the faculty in the Due Process Responses have been successfully implemented.
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