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Appendix I

Appendix II

Program Self-Study Report for Computer Systems Engineering

Background Information

Degree Titles

Bachelor of Science in Computer Systems Engineering 

The Classification of Instructional Programs (CIP) code 14.0901 for the general Computer Engineering program is: A program that generally prepares individuals to apply mathematical and scientific principles to the design, development and operational evaluation of computer hardware and software systems and related equipment and facilities; and the analysis of specific problems of computer applications to various tasks. The CIP code for the Undergraduate Computer Systems Engineering program is 14.0901.00.

Computer Hardware Engineering is: A program that prepares individuals to apply mathematical and scientific principles to the design, development, and evaluation of computer hardware and related peripheral equipment.  The program includes instruction in computer circuit and chip design, circuitry, computer systems design, computer equipment design, computer layout planning, testing procedures, and related computer theory and software topics. 

Program Modes

The Computer Systems Engineering (CSEN) program is delivered in two long semesters and a nine week summer semester. There are labs associated with the CSEN courses during the semesters.

Actions to Correct Previous Deficiencies

During the 2001 ABET visit, the reviewers pointed out one weakness and two concerns.  Actions were taken and the interim report was accepted by ABET. The following summarizes the actions:

(a) The EAC identified the following weakness:

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…”

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.

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.

1(b) The Interim Report had the following Response to the Weakness

During the Spring 2001 semester immediate steps were taken to improve on the culminating experience in CENG 4636.  The curriculum was also modified by adding SENG 4130 Introduction to Systems Engineering to replace the old CENG 4431, as a core requirement. Additionally during fall 2001, CENG 4635 Senior Projects was added to the degree requirements, to extend the senior project experience to two semesters and to improve on the teaching of design methodology, divergent and convergent thinking, decision-making, or preparation for working in a team environment.

Since the interim report, the faculty reevaluated the senior project experience. The 6 hours of senior projects was divided into three courses of 2 hours credits. The rubric for the courses are CENG 3624 Introduction to Engineering, the initial semester of CENG 4625 Senior Projects and, the final semester of CENG 4625 Senior Projects.  Students now have a longer two stage time period for the concept, planning, design, development, documentation and, implementation involved in the engineering curriculum.

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

Table 1
Summary of Course and Documentation Remedies

	Supporting Documents 
	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 4635/4636 Senior Projects 
	X
	X
	X
	X


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

Concern 1: Criterion 5: Faculty The visiting team identified a concern over the ability to attract and retrain qualified faculty members in the future. 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.

Concern 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. 

2(b) The responses to these concerns are as follows:

Response to Concern 1:  There was not a retirement of any faculty until this past year, and a tenure track faculty member has been hired.  There has also not been an increase in the number of students so the current number of faculty is adequate.

Response to Concern 2:  The probability and statistics course was moved to the junior year, to allow students to apply the concepts to advanced engineering courses. This new course (MATH 3334) was carefully monitored by Dr. Dickerson to ensure that sufficient application of probability is included in that course alone.  In addition, the faculties have reviewed the content of the other courses in the curriculum and have made notable additions of the applications of probability in those where the addition was appropriate.

Accreditation Summary

Students

Student Evaluation and Admission

Academic advising is a support unit for CSEN in the School of Science and Computer Engineering (SCE), the purpose of academic advising is to promote the instructional, research and service objectives of our students, faculty and university, primarily by continually improving the probability of retention and academic success of each individual student. The advising unit provides meaningful information that aids decision processes and planning, assists in assessment of student preparedness, executes the development and revision of the students' Candidate Plan of Study (CPS) and participates in the coordination of university resources. Through a personalized student advising process, the SCE mentoring team strives to customize the educational experiences of the students, often equipping them for complex, specialized, and competitive fields.

The following terms are used by SCE Academic Advisors in order to assist students through the admission and acceptance process:

Admission/Admitted: Students who have applied for admission to UHCL and who meet general university documentation and admission requirements are admitted and will be notified when they are eligible to register for classes.  Students receive several letters from the Admissions Office prior to registration.

Acceptance/Accepted: Students whose admission files have been completed with all documentation are reviewed in SCE for acceptance into the degree program for which they applied. When students are accepted by SCE, this means they have met general university requirements for admission and have met specific program foundation, GPA and test score requirements. Students receive a formal letter signed by the Associate Dean of SCE notifying them of their acceptance, or if denied, the reason or reasons for denial, and what they must complete in order to initiate a second review. The acceptance letter gives students important information about the next step toward establishing a CPS for their degree.

All accepted degree-seeking students must file a CPS during the semester in which they are enrolled and accepted into a degree program. Until an approved CPS is completed, the student's degree candidacy is pending and the inclusion of UHCL credit is subject to rules stated in the UHCL catalog. The CPS procedure is discussed in following paragraphs.

The student applies for admission to UHCL and submits all official transcripts, pays appropriate fees, submits an application and all appropriate test scores. If the student has any questions about the process or which program best fits your background and goals, please contact us at sceadvising@uhcl.edu.

Once the file is complete in the Admissions Office, the transcripts will be evaluated and sent to the School of Science and Computer Engineering. This process can take from 4-6 weeks depending on the time of year, start of a semester, and how quickly the student file is completed. If the student applies at the start of a semester, their file may not arrive in the admissions office until after they have enrolled in classes, so the students are encouraged to apply and complete their admission file prior to the beginning of the semester. Pre-registration advising is always available and the students are strongly recommended to contact an academic advisor.

The advising office will set up a file for the student and prepare it for committee review. The committee will review the student's transcripts for transfer hours, core curriculum and program foundation courses completed and GPA. For the undergraduate students who have completed most or all of their lower-level program foundation courses, particularly courses which have no equivalent at UHCL such as Calculus I or General Chemistry, and have maintained a cumulative GPA of 2.5 or higher, should encounter no difficulties during the acceptance review process.

If the student is formally accepted into a bachelor's degree program, the student will receive an acceptance letter signed by the Associate Dean. This letter will instruct the student to set up an appointment with an advisor to draft the CPS. The CPS draft must be completed within the student's first semester of enrollment in the degree program. 

The CPS procedure: All accepted degree-seeking students must file a CPS during the semester in which they are enrolled and accepted into a degree program. After Program Acceptance Committee review, students must have a formal acceptance letter from the Associate Dean to be eligible to establish a CPS. Until an approved CPS is completed, the student's degree candidacy is pending and the inclusion of UHCL credit is subject to rules stated in the UHCL catalog. 

Transfer Students 

The University of Houston-Clear Lake is an upper level institution; all students that attend are transfer students.  There are two categories of transfer students: (1) students that transfer from Texas community colleges (the state of Texas has implemented a common course numbering system for community colleges) and (2) all others.  The Computer Systems Engineering program transfers only the state mandated core curriculum, basic sciences and mathematics courses from the community colleges.  This transfer policy is comparable to other accredited engineering programs within the state and follows the guidelines published on the Texas Higher Education Coordinating Board web site 

http://www.thecb.state.tx.us//AAR/UndergraduateEd/WorkforceEd/ACGM2k/0407.htm

The courses of students applying to the program from institutions other than Texas community colleges are evaluated by the Enrollment Services office at UHCL to verify completion of the state mandated core curriculum courses.  All courses that are considered to have engineering sciences and engineering design content are evaluated by the Computer Systems Engineering faculty admissions committee.  The committee will accept documentation regarding course content such as syllabus, work examples, textbook and catalog descriptions.  The decisions of the admissions committee with regard to acceptability and substitution are final. 

Student Advising

Once the program acceptance letter is received, the student must make an appointment to meet with one of the academic advisors to draft the CPS. The academic advisor will review with the student degree requirements, transfer credit, and UHCL courses to be completed, and will assist the student to set up the CPS draft and assign the faculty advisor. The student will meet the faculty advisor for approval of the CPS Draft and to discuss career options, degree electives and transfer courses in question. When the CPS Draft has been signed by the faculty advisor and student, it will be returned to the advising office. The final CPS will be typed and then audited by the academic advisor. The student will be notified to come to the Advising Office and sign the final CPS. After it has been signed by the student, it is sent for final approval to the faculty advisor and the Associate Dean. The original approved CPS is held in the student's academic file and a copy is mailed to the student.  Subsequent requests to substitute courses or vary from the requirements as stated on the approved CPS must be documented on a CPS Change Form and submitted to the faculty advisor for approval.  Forms may be downloaded from the SCE advising home page.

Subsequent advising of students is divided between the faculty and the Academic Adviser.  Questions involving general university requirements and courses are directed to the Academic Adviser while questions involving program core requirements and program electives are directed to the faculty adviser. 

Student Monitoring

CSEN students are monitored throughout their academic career by the Dean’s Office of SCE and the Office of Enrollment Services (OIE).

The Dean’s Office: The Dean is responsible for producing the “Student Handbook”. Procedures from the Student Handbook state that: “The Dean publishes probation and suspension lists.  Contacts each student on this list via mail with instructions to meet and discuss the circumstances and remedies of their situation with an academic adviser. A student will become inactive and their CPS will become invalid after failure to complete a course at the UHCL at least once in a calendar year.  An audit of the student’s course work is performed during the semester the student believes the requirements for the degree have been satisfactorily completed.  Transcripts are compared to the CPS, and the student is approved for graduation if all requirements are met.”
The SCE annual school report is designed to assist the school in its efforts to monitor progress in achieving strategic and annual planning goals and strategies that are articulated during the university’s on-going planning and assessment cycle.  It is a “point-in-time” assessment of targeted efforts to improve the instructional, research, faculty development, program development, and student recruitment and retention efforts within the schools. 

Ongoing activities, that form the basis for the annual report, include the university strategic and biennial planning exercises and learning assessment activities.  Academic program and school strategic planning activities focus upon articulating efforts that support improving; teaching, research, program development, faculty development, student recruitment, and student retention.

The six year program review is a part of the UHCL’s overall planning process.  The review is a critical self-study designed to systematically review the achievement of SCE’s missions and goals.  The UHCL requires a detailed program review of each academic program by its faculty division chair every six years.  This review entails a formal review of curricula, faculty productivity, student performance and statistics, alumni and employer questionnaires and graduating student surveys. The CSEN program has an advisory committee of industry, academic and government leaders who provide information and recommendations regarding the applicability of the curriculum.

The University: The OIE provides related services related to monitoring student progress.  OIE is on line at www.uhcl.edu click under the tab “site map”, click on and scroll down to “Administrative” then click on “Office of Institutional Effectiveness”. OIE also prepares and documents the Southern Association of Colleges and Schools (SACS) review.

The OIE site explains the office services and describes information currently on the site.  One popular item is the electronic version of the UHCL Fact Book, an annual publication.  The Fact Book gives information about recent enrollment trends and for more detailed and up to date information, the Enrollment Profiles or the Fingertip Facts are published each semester.

The OIE furnishes Institutional Research (IR) data for: planning and assessment activities of the university; survey services with regard to any planning and assessment technique or tool; external activities including completion of mandated federal and state reporting; and ad hoc external data requests.  Internal activities include preparation of such data projects as the Fact Book, Enrollment Profiles, Program Review data, Admissions’ surveys, and Student Satisfaction surveys.

The OIE provides planning in the form of training and assistance to the school as they complete their strategic and biennial planning and evaluation activities. The performance measures are reported annually to provide an indication of how well UHCL is performing on various academic indicators. This includes undergraduate graduation and retention rates, credit hour completion rates, space utilization, and financial data.

The OIE provides assessment, admission, retention rates, and evaluation assistance is to all four schools’ administrative, academic, and academic support units through training and consultation with academic, academic support units, and individual faculty and staff as we endeavor to determine the impact of their planning and assessment initiatives. The OIE, Alumni Association, and Career Center provide services to obtain the information of graduate placement, and changing job market needs and demands.

The OIE conducts a Student Survey is every semester.  The survey is attached to the form which the student must use to apply for graduation.  The completed surveys are collected by the Office of Enrollment Services.  The OIE conducts an Alumni (Ex-student) Survey annually and is sent to all undergraduate alumni who graduated three years prior.  The survey was initially conducted in the Fall of 2000 and will subsequently be distributed during the summer semester each year.

The OIE will assist the program chair of the CSEN program with the outcomes assessments, means of assessment, and criteria for success.  These outcomes are established and maintained for evaluating and assessing the CSEN programs’ effectiveness during the first five years.

Program Educational Objectives

The primary educational goal is that the graduates of the Computer Systems Engineering program possess the characteristics and tools necessary to practice in the engineering profession, and uphold the time honored standards of excellence.  To accomplish this goal, Program Educational Objectives of the Computer Systems Engineering program are constructed by the faculty with input from program constituencies.  The faculty has identified the following constituencies: students, industry, the engineering profession, alumni, and faculty.  Input from these constituencies is delivered primarily through advisory boards and surveys.  This input is utilized as part of the ongoing process for development and amending of the program educational objectives as well as the continuous improvement of the program curriculum.

Mission Statements

The Computer Systems Engineering program supports the missions of the University and the school and its program educational objectives by providing students with appropriate curricula and educational experiences.  The curricula remain current through continuing assessment by students, employers, alumni and faculty.  Listed below are the Mission statements from which the program’s educational objectives are derived.

UHCL Mission Statement

The University of Houston-Clear Lake is an accredited upper-level educational institution with a distinct identity, whose primary role is to provide fair and equitable learning opportunities to graduate and undergraduate students. The university serves a diverse student population from the state, the nation, and abroad, particularly from the Houston — Galveston metropolitan area by offering programs on and off campus. Reflective of the University's upper-level program orientation, a statutorily created council, composed of the presidents of the area's nine community colleges, advises the University's president.

The University offers a variety of programs in the liberal arts and human sciences, education, business and public administration, and the natural and applied sciences (including computer engineering and science). The University emphasizes high standards for teaching and learning in undergraduate, graduate, and professional programs, as well as in its collaboration in any doctoral programs. Each program develops the critical, creative, quantitative, and communication skills of students.

The University enhances the educational, economic, cultural, scientific, business and professional environment of the area. The University is committed to supporting research and scholarship. The university develops and strengthens programs that support the regions various commercial, engineering, human services, and trade sectors, especially in the computing, medical, petrochemical, and space industries. The university pursues global outreach consistent with the community's international perspective.

The University's faculty, staff, and administrators are committed to providing a humane, responsive, and intellectually stimulating environment for productive learning and working. The University of Houston Clear Lake emphasizes (a) learning through teaching, research, scholarship, and professional and community service; (b) the advancement of knowledge; (c) delivery of educational opportunities through new instructional technologies and through distance learning; (d) a commitment to high academic standards; (e) sensitivity to the needs of the students and communities served by the institution; and (f) above all, integrity in all institutional functions.  The program was approved by the Board of Regents, October 18, 1996.

SCE Mission Statement

The School of Science and Computer Engineering (SCE) offers high quality academic programs consistent with the role of a regional public university. Programs within the school prepare graduates to enter fields in natural sciences, mathematics, computing and computer and software engineering.  Individuals in the school's programs are expected to develop skills in problem solving, independent study and critical thinking, and to be able to adapt knowledge to new situations and to the benefit of society.  Students in these programs attain a sense of professional values and ethics as well as knowledge and skills relevant to their specific subject area.  This sense of professional responsibility is essential if society is to benefit from the interfaces with advanced technology and science. 

The school supports research and development directed toward producing new knowledge and identifying additional applications of existing knowledge. Dissemination of scientific knowledge through publication and presentations is encouraged, as well as professional service to local, regional, national and international communities.

Faculty of the school aspires to a professional model that includes balance among the components of the mission: teaching, research and service.

Computer Systems Engineering Mission Statement

The Computer Systems Engineering program provides students instruction and research experience in the pragmatic application of core knowledge by which they can specify, design, and develop large and small computer systems for industrial and scientific purposes. There is an emphasis on microcomputer-based control, real-time systems, and embedded systems.  Curricula include support areas in telecommunications and software engineering.

Program Educational Objectives

To accomplish these missions the computer systems engineering faculty, with advice from its constituents endorse the following program educational objectives.

A. As practicing engineers, Computer Systems Engineering graduates shall apply core knowledge (mathematics, science and engineering) to specify, design, develop, and test computer systems, including the ability to work effectively on multidisciplinary teams and to communicate effectively to achieve design objectives.

B. As practicing engineers, Computer Systems Engineering graduates shall have demonstrated the capability to solve engineering problems, using modern tools and techniques, drawn from a range of technical specialties (telecommunications and networking, digital controls, and real-time systems) that are consistent with the needs of our industrial constituents and the expertise of the faculty.

C. As practicing engineers, Computer Systems Engineering graduates shall exercise professional and ethical responsibilities.

D. As practicing engineers, Computer Systems Engineering graduates shall successfully demonstrate the mastery of higher order thinking skills including quantitative and qualitative analysis, synthesis and evaluation of information, argumentation, problem solving and creativity.

E. Computer Systems Engineering graduates shall serve communities, make significant contributions to society and consider the impact of engineering solutions in a global and societal context. 

F. Computer Systems Engineering graduates shall participate in life long learning experiences in the professional community.

The Educational Objectives for the Computer Systems Engineering Program are derived from and are consistent with the mission statements above. The Computer Systems Engineering mission statement inherits qualities of both the school and the university, in addition to other specifically stated qualities. The Educational Objectives as well as the program outcomes and assessment criteria are published in the Computer Systems Engineering Student Handbook and can be found at http://sce.uhcl.edu/ceng/ABET/home.htm.    

Evaluation and Improvement of Program Educational Objectives

The process for ongoing evaluation and improvement of program educational objectives is established by the program faculty and is published in the student handbook.  It incorporates items from the school’s governing document, the SCE Bylaws, as well as input from the program’s constituencies.  This process is detailed below.

The program educational objectives, are drafted and then reviewed during the spring semester every third year, during regularly scheduled program faculty meetings.  Once the program faculty has decided upon a draft proposal, the proposal is forwarded to the program Industrial Advisory Board and the student advisory board.  Recommendations are returned to the original program faculty. With advice from the program’s constituencies, the program faculty makes any necessary changes and approves the final documents.

The program educational objectives are evaluated using alumni and employer surveys every three years.  For fiscal year 2005-2006, notices were mailed to the 54 graduates of the Computer Systems Engineering program asking them to fill out an online survey.  As of June 15, 2006, 7 alumni completed the survey, a response rate of approximately 13 percent.  The survey asks each alumnus to rate how well prepared they were in areas of abilities and skills to perform their current employment tasks.  For all Educational Objectives the faculty has established 80% either prepared or well prepared as the target for all questions regarding that objective.  All alumni survey questions used this prompt.

“Please rate how well the Computer Systems Engineering program prepared you for employment in the following areas.”

Local employers were asked to fill out an online survey.  Additionally, alumni were asked to supply an email address for their immediate supervisor and requests were emailed from the faculty to the supervisor with a link to the survey requesting their participation.  For all Educational Objectives the faculty has established 80% either good or excellent as the target for all questions regarding that objective.  All employer survey questions used this prompt.

“Please indicate the level of performance that the Computer Systems Engineering graduate has demonstrated in the following areas. If the employee does not perform duties related to a question, mark” Not Observed.””

The results of the evaluation of the educational objectives are detailed below.

Educational Objective A:

As practicing engineers, Computer Systems Engineering graduates shall apply core knowledge (mathematics, science and engineering) to specify, design, develop, and test computer systems, including the ability to work effectively on multidisciplinary teams and to communicate effectively to achieve design objectives

Questions 3,4,5,6, 10a, b, c and 11 of the alumni survey were used to evaluate this objective. The questions and the distribution of responses are shown in table below. 
Table 2
Educational Objective A Alumni Survey Questions for 3, 4, 5, 6, 10, 11.

	Survey Questions
	
	Well prepared
	Prepared
	Satisfactory
	Lacking
	Unprepared

	3.   Ability to apply mathematical skills 
	
	2
	4
	1
	
	

	4.   Ability to apply engineering principles 
	
	2
	4
	1
	
	

	5.   Ability to design and conduct experiments
	
	2
	4
	
	
	1

	6.  Ability to apply and follow design processes 
	
	4
	3
	
	
	

	10. Communication Skills:
	
	
	
	
	
	

	      a.  Ability to communicate technical material in written format
	
	2
	4
	1
	
	

	      b.  Ability to communicate technical material in oral presentations
	
	2
	5
	
	
	

	      c.  Ability to listen to client’s concerns
	
	4
	2
	
	
	

	11.  Ability to work in a team environment
	
	3
	1
	1
	
	


All questions with the exception of question 6 received at least 80% responses of prepared or well prepared.  

Questions 1, 2 and 3 of the employer survey were used to evaluate this objective. The questions and the distribution of responses are shown below.

Table 3
Educational Objective A Employer Survey Questions for 1, 2, and 3.

	 Survey Questions
	
	Excellent
	Good
	Average
	Below Average
	Not Observed

	1. Ability to apply mathematics, science and engineering to specify, design, develop and test computer systems 
	
	
	1
	
	 
	 1

	2 Ability to work effectively on teams
	
	1
	1
	 
	 
	

	3. Ability to communicate verbally and in writing 
	
	
	2
	 
	 
	 


All questions had at least 80% responses that were either good or excellent.  

Acton taken as a result of this evaluation of this program objective:

The faculty believes that no action regarding this educational objective is required at this time.

Educational Objective B:

As practicing engineers, Computer Systems Engineering graduates shall have demonstrated the capability to solve engineering problems, using modern tools and techniques, drawn from a range of technical specialties (telecommunications and networking, digital controls, and real-time systems) that are consistent with the needs of our industrial constituents and the expertise of the faculty.

Questions 4,5,6,7 and 9 of the alumni survey were used to evaluate this objective. The questions and the distribution of responses are shown below. 

Table 4
Educational Objective B Alumni Survey Questions for 4,5,6,7 and 9

	 Survey Questions
	
	Well prepared
	Prepared
	Satisfactory
	Lacking
	Unprepared

	4.   Ability to apply engineering principles 
	
	2
	4
	1
	 
	 

	5.   Ability to design and conduct experiments
	
	2
	4
	 
	 
	1

	6.  Ability to apply and follow design processes 
	
	4
	3
	 
	 
	 

	7.  Ability to use current engineering tools to record and interpret data
	
	1
	3
	2
	 
	 1

	9.   Problem Solving Skills: 
	 
	 
	 
	 
	 
	 

	     a.  Creative thinking skills 
	 
	3
	4
	 
	 
	 

	     b.  Analytical/critical thinking skills
	 
	2
	4
	1
	 
	 

	     c.  Decision-making skills
	 
	2
	2
	3
	 
	 

	     d.  Research skills
	 
	2
	4
	1
	 
	 


All questions with the exception of questions 7 and 9c received the required 80% responses of prepared or well prepared.  Both questions 7 and 9c received 57% either prepared or well prepared.  
Questions 4 and 5 of the employer survey were used to evaluate this objective. The questions and the distribution of responses are shown below

Table 5
Educational Objective B Employer Survey Questions 4 and 5

	 Survey Questions
	
	Excellent
	Good
	Average
	Below Average
	Not Observed

	4. ability to solve engineering problems
	
	1
	1
	
	 
	 

	5. ability to use modern engineering tools/software 
	 
	 2
	 
	 
	 
	 


All questions had at least 80% responses that were either good or excellent.

Acton taken as a result of this evaluation of this program objective:

Previous to the evaluations conducted here, the faculty have added a course into the curriculum that addresses the professional Engineering skills that are represented in this objective.  The course, CENG 3624 Introduction to Engineering, covers topics ranging from software tools to design methodology to ethics.  The course has now been taught at UHCL for several semesters and we expect to see improvements in the responses in 2009.

Educational Objective C:

As practicing engineers, Computer Systems Engineering graduates shall exercise professional and ethical responsibilities.

Question 14 of the alumni survey was used to evaluate this objective. The questions and the distribution of responses are shown below. 

Table 6
Educational Objective C Alumni survey for Question 14

	 Survey Questions
	 
	Well prepared
	Prepared
	Satisfactory
	Lacking
	Unprepared

	14. Understand professional and ethical responsibility
	 
	4
	1
	2
	 
	 


Question 14 received 71% either prepared or well prepared.  

Question 6 of the employer survey was used to evaluate this objective. The question and the distribution of responses are shown below

Table 7
Educational Objective C Employer Survey for Question 6

	 Survey Questions
	
	Excellent
	Good
	Average
	Below Average
	Not Observed

	6. Exercise professional and ethical responsibilities 
	 
	1
	1
	 
	 
	 


All questions had at least 80% responses that were either good or excellent

Acton taken as a result of this evaluation of this program objective:

Previous to the evaluations conducted here, the faculty have added a course into the curriculum that addresses the professional Engineering skills that are represented in this objective.  The course, CENG 3624 Introduction to Engineering, covers topics ranging from software tools to design methodology to ethics.  The course has now been taught at UHCL for several semesters and we expect to see improvements in the responses in 2009.

Educational Objective D:

As practicing engineers, Computer Systems Engineering graduates shall successfully demonstrate the mastery of higher order thinking skills including quantitative and qualitative analysis, synthesis and evaluation of information, argumentation, problem solving and creativity.

Questions 1,5,6,8 and 9 of the alumni survey were used to evaluate this objective. The questions and the distribution of responses are shown below. 

Table 8
Educational Objective D Alumni Survey Questions 1,5,6,8 and 9

	 Survey Questions
	 
	Well prepared
	Prepared
	Satisfactory
	Lacking
	Unprepared

	1.   Ability to analyze engineering systems
	 
	 
	5
	 
	1
	 

	5.   Ability to design and conduct experiments
	 
	2
	4
	 
	 
	1

	6.  Ability to apply and follow design processes 
	 
	4
	3
	 
	 
	 

	8.   Ability to integrate knowledge and skills from different fields of study
	 
	4
	3
	 
	 
	 

	9.   Problem Solving Skills: 
	 
	 
	 
	 
	 
	 

	     a.  Creative thinking skills 
	 
	3
	4
	 
	 
	 

	     b.  Analytical/critical thinking skills
	 
	2
	4
	1
	 
	 

	     c.  Decision-making skills
	 
	2
	2
	3
	 
	 

	     d.  Research skills
	 
	2
	4
	1
	 
	 


All questions with the exception of questions 9c received the required 80% responses of prepared or well prepared.  Questions 9c received 57% either prepared or well prepared. 

Questions 4 and 7 of the employer survey were used to evaluate this objective. The questions and the distribution of responses are shown below

Table 9
Educational Objective D Employer Survey Questions 4 and 7
	 Survey Questions
	
	Excellent
	Good
	Average
	Below Average
	Not Observed

	4. ability to solve engineering problems
	
	1
	1
	
	 
	 

	7.Ability to conduct a quantitative and qualitative analysis and synthesize information
	 
	
	
	1
	 
	 1


Question 4 was rated 100% excellent or good, question 7 was rated at 50% average with one Not Observed.

Acton taken as a result of this evaluation of this program objective:

Previous to the evaluations conducted here, the faculty have added a course into the curriculum that addresses the professional Engineering skills that are represented in this objective.  The course, CENG 3624 Introduction to Engineering, covers topics ranging from software tools to design methodology to ethics.  The course has now been taught at UHCL for several semesters and we expect to see improvements in the responses in 2009.

Educational Objective E:

Computer Systems Engineering graduates shall serve communities, make significant contributions to society and consider the impact of engineering solutions in a global and societal context.
Questions 13 and 14 of the alumni survey were used to evaluate this objective. The questions and the distribution of responses are shown below. 

Table 10
Educational Objective E Alumni Survey Questions 13 and 14

	Survey Questions
	 
	Well prepared
	Prepared
	Satisfactory
	Lacking
	Unprepared

	13. Understand the impact of design in a global and societal context
	 
	 1
	3
	2
	1
	 

	14. Understand professional and ethical responsibility
	 
	4
	1
	2
	
	 


For this objective, neither of the questions received the required evaluation levels.

Questions 6 and 8 of the employer survey were used to evaluate this objective. The questions and the distribution of responses are shown below

Table 11
Educational Objective E Employer Survey Questions 6 and 8

	 Survey Questions
	
	Excellent
	Good
	Average
	Below Average
	Not Observed

	6. Exercise professional and ethical responsibilities 
	 
	1
	1
	 
	 
	 

	 8. Thoughtfulness with regard to societal impacts of engineering solutions to problems    
	 
	
	
	1
	 
	 1


Question 6 was rated 100% excellent or good, question 8 was rated at 50% average with one Not Observed Acton taken as a result of this evaluation of this program objective:

Previous to the evaluations conducted here, the faculty have added a course into the curriculum that addresses the professional Engineering skills that are represented in this objective.  The course, CENG 3624 Introduction to Engineering, covers topics ranging from software tools to design methodology to ethics.  The course has now been taught at UHCL for several semesters and we expect to see improvements in the responses in 2009.

Educational Objective F:

Computer Systems Engineering graduates shall participate in life long learning experiences in the professional community.

Questions 15 of the alumni survey were used to evaluate this objective. The questions and the distribution of responses are shown below. 

Table 12
Educational Objective F Alumni Survey Questions 15

	Survey Questions
	 
	Well prepared
	Prepared
	Satisfactory
	Lacking
	Unprepared

	15.  Professional Development:
	 
	 
	 
	 
	 
	 

	     a.  Ability to learn independently 
	 
	4
	3
	 
	 
	 

	     b.  Ability to grow on the job 
	 
	5
	2
	 
	 
	 

	     c.  Understand the importance of continuous education
	 
	6
	1
	 
	 
	 


Question 15 was rated a prepared or well prepared by 100% of the respondents.  

Question 9 of the employer survey was used to evaluate this objective. The question and the distribution of responses are shown below: 

Table 13
Educational Objective F Employer Survey Question 9

	 Survey Questions
	
	Excellent
	Good
	Average
	Below Average
	Not Observed

	9. Ability to learn independently and recognizes the need for life long learning
	 
	1
	1
	
	 
	 


Question 9 had at least 80% responses that were either good or excellent

Acton taken as a result of this evaluation of this program objective:

The faculty believes that no action regarding this educational objective is required at this time.

The most current results are shown in the table below.

Table 14
Program Educational Objectives Evaluation

	Program Educational Objectives  Assessment

	Educational Objectives
	Evaluation Methods
	Evaluation Measures
	Evaluation Results
	Use of Results

	
	
	
	
	

	Computer Systems Engineering graduates shall apply core knowledge (mathematics, science and engineering) to specify, design, develop, and test computer systems, including the ability to work effectively on multidisciplinary teams and to communicate effectively to achieve design objectives.
	1.   Administer Alumni Survey questions, 3,4,5,6 10 and 11.

2.   Administer Employer Survey questions, 1,2 and 3
	1.  Each question should have >= 80% of the questions rated as well prepared or prepared. 
2.  Each question should have >= 80% of the questions rated as good or excellent.
	1. Questions 3, 4, 5,6,10a,b,c and 11 were rated at least  80% either well prepared or prepared 2.Questions  2 and 3 were rated at 100% either good or excellent. Question 1 was rated at 50% good or excellent with one “Not Observed”
	  The faculty believes that no action regarding this educational objective is required at this time.

	Computer Systems Engineering graduates shall have demonstrated the capability to solve engineering problems, using modern tools and techniques, drawn from a range of technical specialties (telecommunications and networking, digital controls, and real-time systems) that are consistent with the needs of our industrial constituents and the expertise of the faculty.  
	1.   Administer Alumni Survey questions,4,5,6,7and 9 .

2.   Administer Employer Survey questions 4 and 5
	1.  Each question should have >= 80% of the questions rated as well prepared or prepared. 
2.  Each question should have >= 80% of the questions rated as good or excellent.
	1 All questions with the exception of questions 7 and 9c received the required 80% responses of prepared or well prepared.  Both questions 7 and 9c received 57% either prepared or well prepared

2.Questions  4 and 5 were rated at 100% either good or excellent
	The faculty have added the course, CENG 3624 Introduction to Engineering, covering topics ranging from software tools to design methodology 



	Computer Systems Engineering graduates shall exercise professional and ethical responsibilities.
	1.   Administer Alumni Survey questions 14

2.   Administer Employer Survey question 6
	1.  Each question should have >= 80% of the questions rated as well prepared or prepared. 

2.  Each question should have >= 80% of the questions rated as good or excellent.


	1. Question 14  received 60% either prepared or well prepared

2.Question 6  was rated at 100% either good or excellent
	The faculty have added the course, CENG 3624 Introduction to Engineering, covering topics ranging from software tools to design methodology 

	As practicing engineers, Computer Systems Engineering graduates shall successfully demonstrate the mastery of higher order thinking skills including quantitative and qualitative analysis, synthesis and evaluation of information, argumentation, problem solving and creativity.).
	1.   Administer Alumni Survey questions1,5,6,8 and 9.

2.   Administer Employer Survey questions 4 and 7. 
	1.  Each question should have >= 80% of the questions rated as well prepared or prepared. 

2.  Each question should have >= 80% of the questions rated as good or excellent..


	1. All questions with the exception of questions 9c received the required 80% responses of prepared or well prepared.  Questions 9c received 60% either prepared or well prepared

2.Question  4 was rated at 100% good or excellent and question 7 was rated at 50% average.
	  The faculty have added the course, CENG 3624 Introduction to Engineering, covering topics ranging from software tools to design methodology 



	Computer Systems Engineering graduates shall serve communities, make significant contributions to society and consider the impact of engineering solutions in a global and societal context.
	1.   Administer Alumni Survey questions, 13 and 14.

 2.   Administer Employer Survey questions 6 and 8.
	1.  Each question should have >= 80% of the questions rated as well prepared or prepared. 

2.  Each question should have >= 80% of the questions rated as good or excellent.


	1. For this objective, neither of the questions received the required evaluation levels. 

 2.Question  6 was rated at 100% good or excellent and question  8 was rated at 50% average.
	  The faculty have added the course, CENG 3624 Introduction to Engineering, covering topics ranging from software tools to design methodology

	Computer Systems Engineering graduates shall participate in life long learning experiences in the professional community.
	1.   Administer Alumni Survey question, 15

 2.   Administer Employer Survey question 9.
	1.  Each question should have >= 80% of the questions rated as well prepared or prepared. 

2.  Each question should have >= 80% of the questions rated as good or excellent
	 1. Question 15 was rated a prepared or well prepared by 100% of the respondents 2.Question 9 was rated at 100% either good or excellent


	The faculty believes that no action regarding this educational objective is required at this time.


Mapping the Curriculum into the Objectives

The curriculum is designed to ensure achievement of the program educational objectives as well as the program outcomes.  The Computer Systems Engineering curriculum content is closely aligned with peer engineering programs at other institutions.  Table 1 indicates the mapping of the Computer Systems Engineering Curriculum into the Computer Systems Engineering Program Educational Objectives. A mark in the Objective columns indicates courses that contribute to meeting that Program educational objective.

Table 15
Mapping the Curriculum into the Educational Objectives
	Course Title
	Course Number 
	Credit Hours
	Objective
	
	

	
	
	
	
	A
	B
	C
	D
	E
	F

	 United States History
	HIST 1301
	3
	
	
	
	*
	 
	*
	*

	 U.S. or Texas History
	HIST 1301 or HIST 2301
	3
	
	
	
	*
	 
	*
	*

	Texas Constitution
	GOVT 2301
	3
	
	
	
	*
	 
	*
	*

	U.S. Constitution
	GOVT 2302
	3
	
	
	
	*
	 
	*
	*

	English Composition 
	ENGL 1301
	3
	
	
	
	*
	* 
	*
	*

	Literature
	ENGL 23XX lit
	3
	
	
	
	*
	* 
	*
	*

	Arts Appreciation
	
	3
	
	
	
	*
	*
	*
	*

	Cross Cultural Studies
	
	3
	
	
	
	*
	* 
	*
	*

	 Speech
	
	3
	
	
	
	*
	*
	*
	*

	 Technical Writing 
	ENGL 2311
	3
	
	
	
	*
	*
	*
	*

	 General Chemistry I 
	CHEM 1401
	4
	
	X
	
	 
	X
	X
	X

	 Calculus Based Physics I, II
	PHYS 2425, PHYS 2426
	8
	
	X
	
	 
	X
	X
	X

	 Programming with C
	CSCI 3133
	3
	
	X
	X
	
	X
	X
	X

	 Data Structures 
	CSCI 3333
	3
	
	X
	X
	
	X
	X
	X

	Numerical Methods
	CSCI 3231
	3
	
	X
	X
	
	X
	X
	X

	Object-Oriented Design and Programming
	CSCI 3233
	3
	
	X
	X
	
	X
	X
	X

	Computer Organization & Assembly Language
	CSCI 3331
	3
	
	X
	X
	
	X
	X
	X

	Digital Circuits and Lab 
	CENG 3132, CENG 3112
	4
	
	X
	X
	 
	X
	X
	X

	Linear Circuits and Lab 
	CENG 3133, CENG 3113
	4
	
	X
	X
	 
	X
	X
	X

	Advanced Linear Circuits and Lab 
	CENG 3134, CENG 3114
	4
	
	X
	X
	 
	X
	X
	X

	Introduction to DSP and Lab
	CENG 3135, CENG 3115
	4
	
	X
	X
	 
	X
	X
	X

	 Intro. To Telecom/Networks and Lab 
	CENG 3331,CENG 3311
	4
	
	X
	X
	 
	X
	X
	X

	Computer Architecture and Lab 
	CENG 3531, CENG 3511
	4
	
	X
	X
	 
	X
	X
	X

	Introduction to Engineering
	CENG 3624
	2
	
	X
	X
	X
	X
	X
	X

	Microprocessor Interfacing and Lab
	CENG 4133,CENG 4113
	3
	
	X
	X
	 
	X
	X
	X

	Linear Systems Analysis
	CENG 4331
	3
	
	X
	X
	 
	X
	X
	X

	Digital Systems Design 
	CENG 4534
	3
	
	X
	X
	 
	X
	X
	X

	Senior Projects
	CENG 4625/4626
	4
	
	X
	X
	X
	X
	X
	X

	Introduction to Systems Engineering
	SENG 4130
	3
	
	X
	X
	 
	X
	X
	X

	Software Engineering
	SWEN 4432
	3
	
	X
	X
	
	X
	X
	X

	Discrete Math 
	MATH 3331
	3
	
	X
	X
	 
	X
	X
	X

	Probability and Statistics for Sci/Engineers
	MATH 3334
	3
	
	X
	X
	 
	X
	X
	X

	Calculus I& II 
	MATH 2413, MATH 2414
	8
	
	*
	*
	 
	*
	*
	*

	Calculus III  
	MATH 2415 
	4
	
	*
	*
	 
	*
	*
	*

	Linear Algebra
	MATH 2318
	3
	
	*
	*
	 
	*
	*
	*

	Ordinary Differential Equations
	MATH 2320
	3
	
	*
	*
	 
	*
	*
	*

	REQUIRED TECHNICAL ELECTIVES
	CSCI/CENG/SWEN
	3
	
	
	
	
	
	
	

	
	CSCI/CENG/SWEN
	3
	
	
	
	
	
	
	

	
	CSCI/CENG/SWEN
	3
	
	
	
	
	
	
	

	
	CSCI/CENG/SWEN
	3
	
	
	
	
	
	
	


 * Courses that are transferred to UHCL

Program Outcomes and Assessment

The Computer Systems Engineering program outcomes have been defined with regard to the program objectives and the mission statements of both the school and the university.  The procedure outlined above for establishing the Program Educational Objectives is also followed in establishing the program outcomes and assessment methods. The current outcomes are as follows:

Program Outcomes

Computer Systems Engineering graduates are expected to have:

1. An ability to apply mathematics (calculus through multivariate calculus, differential equations, numerical methods, probability theory and discrete math), physics and basic sciences in the design and analysis of engineering systems.

2. An ability to apply core computer science and computer engineering fundamentals in the design and analysis of engineering systems.  This capability includes the specification, implementation, and testing of systems that meet or exceed performance, cost, safety and quality criteria.

3. An ability to design and implement individual and group computer systems engineering experiments, including the recording and interpretation of data using current engineering tools.

4. An understanding of professional and ethical responsibility.

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

6. A breadth of education in the social sciences and humanities as well as an understanding of contemporary issues that shall enable them to consider the significance of their Computer Systems Engineering solutions in the societal and global contexts.

7. Recognition of the need for, and the ability to engage in, life long learning achieved by participating in individual and group projects in which they have little or no prior experience and must develop the knowledge themselves.

Mappings of Outcomes to ABET Criteria and Educational Objectives

The program outcomes closely follow ABET Criteria 3 a through k, however they have been enhanced to embrace the uniqueness of the Computer Systems Engineering program at the University of Houston-Clear Lake. The Computer Systems Engineering faculty have mapped these outcomes to both the ABET criteria 3 a through k and to our own program educational objectives. These mappings can be seen in the following Tables.

Table 16
Mapping of Computer Systems Engineering Program Outcomes to ABET Criterion 3 A-K

	
	ABET Criteria 3 Program Outcomes and Assessment

	Computer Systems Engineering Program Outcomes
	3.a
	3.b
	3.c
	3.d
	3.e
	3.f
	3.g
	3.h
	3.i
	3.j
	3.k

	1. Computer Systems Engineering Graduates are expected to have an ability to apply mathematics (calculus through multivariate calculus, differential equations, numerical methods, probability theory, linear algebra and discrete math), physics and basic sciences in the design and analysis of engineering systems.  
	X
	
	X
	
	X
	
	
	
	
	
	

	2. Computer Systems Engineering Graduates are expected to have an ability to apply core computer science and computer engineering fundamentals in the design and analysis of engineering systems.   This capability includes the specification, implementation, and testing of systems that meet or exceed performance, cost, safety and quality criteria. 
	X
	
	X
	
	X
	
	
	
	
	
	X

	3. Computer Systems Engineering Graduates are expected to have an ability to design and implement individual and group computer systems engineering experiments, including the recording and interpretation of data using current engineering tools.
	
	X
	X
	X
	
	
	
	
	
	
	X

	4. Computer Systems Engineering Graduates are expected to have an understanding of professional and ethical responsibility
	
	
	
	
	
	X
	
	
	
	
	

	5. Computer Systems Engineering Graduates are expected to have an ability to clearly convey technical material through both formal written papers and oral presentations.
	
	
	
	
	
	
	X
	
	
	
	

	6. Computer Systems Engineering Graduates are expected to have a breadth of education in the social sciences and humanities as well as an understanding of contemporary issues that shall enable them to consider the significance of their Computer Systems Engineering solutions in the societal and global contexts.
	
	
	
	
	
	
	
	X
	
	X
	

	7. Computer Systems Engineering Graduates are expected to have a recognition of the need for, and the ability to engage in, life long learning achieved by participating in individual and group projects in which they have little or no prior experience and must teach themselves.
	
	
	
	
	
	
	
	
	X
	
	


Table 17
Mapping of Computer Systems Engineering Outcomes to Program Educational Objectives A-F

	
	Computer Systems Engineering Program Educational Objectives

	Computer Systems Engineering Program Outcomes
	A
	B
	C
	D
	E
	F

	1. An ability to apply mathematics (calculus through multivariate calculus, differential equations, numerical methods, probability theory, linear algebra and discrete math), physics and basic sciences in the design and analysis of engineering systems.  (ABET Criterion3.(a), 3.(c), 3.(e)) 


	X
	X
	
	X
	
	

	2. An ability to apply core computer science and computer engineering fundamentals in the design and analysis of engineering systems.  This capability includes the specification, implementation, and testing of systems that meet or exceed performance, cost, safety and quality criteria.  (ABET Criterion3.(a), 3.(c), 3.(e), 3.(k))


	X
	X
	
	X
	
	

	3. An ability to design and implement individual and group computer systems engineering experiments, including the recording and interpretation of data using current engineering tools. (ABET Criterion 3.(b), 3.(c), 3.(d), 3.(k))


	X
	X
	
	X
	
	

	4.  An understanding of professional                                               and ethical responsibility (ABET Criterion 3.(f))
	
	
	X
	
	X
	X

	5. An ability to clearly convey technical material through both formal written papers and oral presentations.  (ABET Criterion 3.(g))


	X
	
	
	X
	
	X

	6. A breadth of education in the social sciences and humanities as well as an understanding of contemporary issues that shall enable them to consider the significance of their Computer Systems Engineering solutions in the societal and global contexts.   (ABET Criterion 3.(h), 3.(j))
	X
	X
	X
	X
	X
	X

	7. Recognition of the need for, and the ability to engage in, life long learning achieved by participating in individual and group projects in which they have little or no prior experience and must teach themselves. (ABET Criterion 3.(I))
	X
	X
	
	
	
	X


Processes Used to Assess Program Outcomes

The Computer Systems Engineering program’s process for accreditation is a six-year cycle.  There are tasks that are to be completed each semester, each year, every three years and finally every sixth year.

3.3.1
Process for Each Semester

During each semester there are several tasks that are completed.  Student course outcome surveys are administered and the data compiled and reviewed.  A student conference (Senior Project Assessment Day) is coordinated and held.  In addition to program faculty, industrial advisory board volunteers are identified to review the presentations and projects at the Senior Projects Assessment Day.  Assessment rubrics have been developed to assist the advisory board in the evaluation of the projects and presentations.  The advisory board members conduct exit interviews and the results of these evaluations are submitted to the Program Chairman who compiles the data.  Finally, a faculty committee reviews and evaluates the Senior Project documentation using an assessment rubric.  

3.3.2
Processes for Each Year

The program chairman completes the CSEN Assessment Plan that indicates the actions taken to improve the program and why they were taken.  Curriculum and catalog changes are made each spring semester.  These changes are made as a result of the continuous improvement process that we are following and are documented with assessment data and the Assessment Plan.  Finally, the program must change and adapt our program accreditation process and reporting to conform to the current university format and new faculty assessment initiatives.  For example, a faculty member recently attended Rose Hulman’s Best Assessment Processes VIII and the program faculty is investigating the adoption of assessment tools, metrics and processes learned at the conference for inclusion in our processes.

3.3.3
Processes for Every Third Year

Alumni and employer surveys are conducted every three years.  The data is summarized and reviewed by the faculty and is used to assess the program educational objectives.  The faculty revises the program outcomes and assessment measures during the third year and these revisions are sent to our constituencies for input.  Our constituents must review any significant changes submitted by the faculty and the faculty must address their advice and either reject or accept their recommendations.  Once the input form the advisory boards have been received the faculty determine if any changes must be made and the results are documented and published.

3.3.4
Processes for Every Sixth Year

The computer systems engineering faculty prepare the ABET Self Study Report.

Outcomes Assessment

The computer systems engineering program uses both direct and indirect methods to assess our outcomes. Course outcomes surveys, graduating senior surveys and the graduation audit are the indirect methods used to assess the program outcomes. The graduation audit is the formal auditing of the course work completed by the student in accordance with the established catalog requirements.  This audit ensures that the required courses, or a faculty approved substitute have been completed prior to the awarding of the degree.  This audit is completed by the professional staff of the Associate Dean.  In 2004-2005, the faculty instituted a Senior Project Assessment Day conference for use in assessment of our outcomes. Students, faculty, and industrial advisors are invited to the presentations of the Senior Projects by the students.  During the conference several assessment tasks are completed.

Industry evaluation of the senior projects:

 Industrial advisors review the student’s projects and make a reasoned assessment of the ability of the students with regard to the CSEN program outcomes.  The advisors are guided in their assessment by using an evaluation rubric developed by the program faculty to assist in determining valid ratings.  The current range of scale for the ratings are exceeds expectations, meets expectations and below expectations.

Individual and Team Communication Assessment:

Faculty and industrial advisors participate in the assessment of the oral communication skills of the students.  The individuals are assessed separately from the team assessment.  Scoring rubrics are used to standardize the ratings for each individual and team.  

Exit Interview:

Exit interviews at UHCL are somewhat different from other institutions.  A more accurate name would be an exit evaluation because, during the interview an industrial advisor (or faculty member) is given the flexibility to ask any questions they deem necessary to understand the student’s command of material and the student’s attainment of the program outcomes.  The advisor then assigns the student scores in the different areas.  These scores have no impact on the student’s grade.  This is one of the most important aspects of our assessment process.  The students get the opportunity to be interviewed specifically covering their abilities with regard to the program outcomes by individuals that they could very likely work for in the coming years.  It also gives the engineers from industry a very meaningful look into the capabilities of the students that the program is preparing for employment.  

Faculty evaluation of the Senior Projects:

A committee of three faculty evaluate all of the documentation provided by each team in the senior projects class.  The faculty assess the project using a scoring rubric.  The current range of scale for the ratings are exceeds expectations, meets expectations and below expectations.    

Senior Project Analysis Paper:

Each student in the senior project course is required to write a brief paper analyzing their senior project.  The students must address ten issues including ethics, teamwork, societal impact and project planning.  The faculty review the paper and assign scores according to a scoring rubric.  

The following tables show the assessment methods used and their relation to the program outcomes.

Table 18
Indirect Methods used to Assess Outcomes

	Computer Systems Engineering Outcomes
	Course Outcome Survey
	Graduating Senior Survey
	Graduation Audit

	1. An ability to apply mathematics (calculus through multivariate calculus, differential equations, numerical methods, probability theory, linear algebra and discrete math), physics and basic sciences in the design and analysis of engineering systems.  (ABET Criterion3.(a), 3.(c), 3.(e)) 


	X
	X
	X

	2. An ability to apply core computer science and computer engineering fundamentals in the design and analysis of engineering systems.  This capability includes the specification, implementation, and testing of systems that meet or exceed performance, cost, safety and quality criteria.  (ABET Criterion3.(a), 3.(c), 3.(e), 3.(k))


	X
	X
	X

	3. An ability to design and implement individual and group computer systems engineering experiments, including the recording and interpretation of data using current engineering tools. (ABET Criterion 3.(b), 3.(c), 3.(d), 3.(k))
	X
	X
	X

	4.  An understanding of professional                                               and ethical responsibility (ABET Criterion 3.(f))
	
	X
	X

	5. An ability to clearly convey technical material through both formal written papers and oral presentations.  (ABET Criterion 3.(g))


	
	X
	X

	6. A breadth of education in the social sciences and humanities as well as an understanding of contemporary issues that shall enable them to consider the significance of their Computer Systems Engineering solutions in the societal and global contexts.   (ABET Criterion 3.(h), 3.(j))
	
	X
	X

	7. Recognition of the need for, and the ability to engage in, life long learning achieved by participating in individual and group projects in which they have little or no prior experience and must teach themselves. (ABET Criterion 3.(I))
	
	X
	X


Table 19
Direct Methods used to Assess Outcomes

	Computer Systems Engineering Outcomes
	Faculty evaluation of Senior Projects
	Industry Evaluation of Senior Projects
	Individual Communication Rubric
	Team Communication Rubric
	Exit Interview
	Senior Project Analysis Paper

	1. An ability to apply mathematics (calculus through multivariate calculus, differential equations, numerical methods, probability theory, linear algebra and discrete math), physics and basic sciences in the design and analysis of engineering systems.  (ABET Criterion3.(a), 3.(c), 3.(e)) 


	X
	X
	
	
	X
	

	2. An ability to apply core computer science and computer engineering fundamentals in the design and analysis of engineering systems.  This capability includes the specification, implementation, and testing of systems that meet or exceed performance, cost, safety and quality criteria.  (ABET Criterion3.(a), 3.(c), 3.(e), 3.(k))


	X
	X
	
	
	X
	

	3. An ability to design and implement individual and group computer systems engineering experiments, including the recording and interpretation of data using current engineering tools. (ABET Criterion 3.(b), 3.(c), 3.(d), 3.(k))
	X
	X
	
	
	X
	

	4.  An understanding of professional                                               and ethical responsibility (ABET Criterion 3.(f))
	
	
	
	
	X
	X

	5. An ability to clearly convey technical material through both formal written papers and oral presentations.  (ABET Criterion 3.(g))


	X
	
	X
	X
	X
	

	6. A breadth of education in the social sciences and humanities as well as an understanding of contemporary issues that shall enable them to consider the significance of their Computer Systems Engineering solutions in the societal and global contexts.   (ABET Criterion 3.(h), 3.(j))
	
	
	
	
	X
	X

	7. Recognition of the need for, and the ability to engage in, life long learning achieved by participating in individual and group projects in which they have little or no prior experience and must teach themselves. (ABET Criterion 3.(I))
	
	
	
	
	X
	X


Outcome Assessment Results:

In the following paragraphs describe the assessment methods and results obtained.  The use of results for outcome improvement and actions taken are then presented.

Outcome 1: 

1. Computer Systems Engineering graduates are expected to have an ability to apply mathematics (calculus through multivariate calculus, differential equations, numerical methods, probability theory, linear algebra and discrete math), physics and basic sciences in the design and analysis of engineering systems.  (ABET Criterion3.(a), 3.(c), 3.(e)) 

Assessment instruments:

Course Outcome Surveys FY2005-2006

Success criteria: For a course to be judged acceptable, at least 70% of the course outcomes must be rated agree or strongly agree.  Additionally, each course outcome should have at least 70% of the respondents answer the questions agree or strongly agree.

Results:

1. CENG 3133/3113,
outcomes 1-5 > 70% acceptable. 




outcome 6 less than 70% unacceptable

2. CENG 3134/3114, all outcomes >70% acceptable

3. CENG 3135/3115, all outcomes >70% acceptable

4. CENG 3331/3311, all outcomes >70% acceptable 

5. CENG 3531/3511, all outcomes >70% acceptable

6. CENG 4133/4113, all outcomes >70% acceptable

7. CENG 4331, all outcomes >70% acceptable

8. CENG 4625/4626, all outcomes >70% acceptable

Graduating Senior Survey:

Success criteria: At least 70% of the respondents must rate the question either prepared or well prepared.

Results: Question 3 relating to the ability to apply mathematics. 100% of respondents rated this question prepared or well prepared. 

Exit Interview

Success criteria: The average rating is at least 2.5 on a 5 point scale covering the range of weak, good, and excellent.

Results: Outcome 1 question a: The average rounded rating for all students interviewed (14) was 3.36 or Good. 

Faculty evaluation of Senior Project

Success criteria At least 80% of the rubric questions overall must attain a faculty rating of “meets” or “exceeds” expectations.  Additionally, a majority of the faculty must rate at least 5 of the 6 rubric questions either “meets” or “exceed” expectations for each team. 

Results: For FY 2005-2006 100% of the rubric questions met the “meets’ or “exceeds” requirement.  Additionally, for 2005-2006 89% (8 of 9) of the teams had at least 5 of 6 rubric questions rated “meets” or “exceeds” expectations
Industry Evaluation of Senior Project

Success criteria: At least 80% of the rubric questions overall must attain an industrial advisors rating of “meets” or “exceeds” expectations.  Additionally, the industrial advisors must rate at least 5 of the 6 rubric questions either “meets” or “exceed” expectations for each team.

Results: For FY 2005-2006 100% of the rubric questions met the “meets’ or “exceeds” requirement.  Additionally, for 2005-2006 100% of the teams had at least 5 of 6 rubric questions rated “meets” or “exceeds” expectations.
Outcome 2: 

2. Computer Systems Engineering graduates are expected to have an ability to apply core computer science and computer engineering fundamentals in the design and analysis of engineering systems.  This capability includes the specification, implementation, and testing of systems that meet or exceed performance, cost, safety and quality criteria.  (ABET Criterion3.(a), 3.(c), 3.(e), 3.(k))

Assessment instruments:

Course Outcome Surveys FY2005-2006

Success criteria: For a course to be judged acceptable, greater than 70% of the course outcomes must be rated agree or strongly agree.  Additionally, each course outcome should have 70% of the respondent’s answer the questions agree or strongly agree.

Results: 
1. CENG 3132/3112, all outcomes >70% acceptable

2. CENG 3133/3113,
outcomes 1-5 > 70% acceptable. 




outcome 6 less than 70% unacceptable

3. CENG 3134/3114, all outcomes >70% acceptable

4. CENG 3135/3115, all outcomes >70% acceptable

5. CENG 3331/3311, all outcomes >70% acceptable 

6. CENG 3531/3511, all outcomes >70% acceptable

7. CENG 3624, all outcomes >70% acceptable

8. CENG 4133/4113, all outcomes >70% acceptable

9. CENG 4331, all outcomes >70% acceptable

10. CENG 4534/4514,
outcomes 1-6 >70% acceptable. 

outcome 7 less than 70%, unacceptable  

11. CENG 4625/4626, all outcomes >70% acceptable

Graduating Senior Survey:

Success criteria: Greater than 70% of the respondents must rate the question either prepared or well prepared on questions 2, 3, 4 and 5

Results: Question 2 relating to the ability to develop software. 86% of respondents rated this question prepared or well prepared

Question 3 relating to the ability to apply mathematics. 100% of respondents rated this question prepared or well prepared. 

Question 4 relating to the ability to apply engineering principals. 100% of respondents rated this question prepared or well prepared

Question 5 relating to the ability to design and conduct experiments. 86% of respondents rated this question prepared or well prepared

Exit Interview

Success criteria: Success criteria: The average rating is at least 2.5 on a 5 point scale covering the range of weak, good, and excellent.

Results: Outcome 2 question b: The average rounded rating for all students interviewed (14) was 3.54 or Excellent. 

Faculty evaluation of Senior Project

Success criteria At least 80% of the rubric questions overall must attain a faculty rating of “meets” or “exceeds” expectations.  Additionally, a majority of the faculty must rate at least 5 of the 6 rubric questions either “meets” or “exceed” expectations for each team. 

Results: For FY 2005-2006 100% of the rubric questions met the “meets’ or “exceeds” requirement.  Additionally, for 2005-2006 89% (8 of 9) of the teams had at least 5 of 6 rubric questions rated “meets” or “exceeds” expectations
Industry Evaluation of Senior Project

Success criteria: At least 80% of the rubric questions overall must attain an industrial advisors rating of “meets” or “exceeds” expectations.  Additionally, the industrial advisors must rate at least 5 of the 6 rubric questions either “meets” or “exceed” expectations for each team.

Results: For FY 2005-2006 100% of the rubric questions met the “meets’ or “exceeds” requirement.  Additionally, for 2005-2006 100% of the teams had at least 5 of 6 rubric questions rated “meets” or “exceeds” expectations

Outcome 3: 

3. Computer Systems Engineering graduates are expected to have an ability to design and implement individual and group computer systems engineering experiments, including the recording and interpretation of data using current engineering tools. (ABET Criterion 3.(b), 3.(c), 3.(d), 3.(k))

Assessment instruments:

Course Outcome Surveys FY2005-2006

Success criteria: For a course to be judged acceptable, greater than 70% of the course outcomes must be rated agree or strongly agree.  Additionally, each course outcome should have 70% of the respondent’s answer the questions agree or strongly agree.

Results:

1. CENG 3132/3112, all outcomes >70% acceptable

2. CENG 3133/3113,
outcomes 1-5 > 70% acceptable. 



outcome 6 less than 70%, unacceptable

3. CENG 3134/3114, all outcomes >70% acceptable

4. CENG 3135/3115, all outcomes >70% acceptable

5. CENG 3331/3311, all outcomes >70% acceptable 

6. CENG 3531/3511, all outcomes >70% acceptable

7. CENG 3624, all outcomes >70% acceptable

8. CENG 4133/4113, all outcomes >70% acceptable

9. CENG 4331, all outcomes >70% acceptable

10. CENG 4534/4514,
outcomes 1-6 >70% acceptable. 

outcome 7 less than 70%, unacceptable  

11 CENG 4625/4626, all outcomes >70% acceptable

Graduating Senior Survey:

Success criteria: Greater than 70% of the respondents must rate question 5 either prepared or well prepared.

Results: Question 5 relating to the ability to design and conduct experiments. 86% of respondents rated this question prepared or well prepared. 

Exit Interview

Success criteria: The average rating is at least 2.5 on a 5 point scale covering the range of weak, good, and excellent.

Results: Outcome 3 (question c): The average rounded rating for all students interviewed (14) was 3.46 or Good. 

Faculty evaluation of Senior Project

Success criteria At least 80% of the rubric questions overall must attain a faculty rating of “meets” or “exceeds” expectations.  Additionally, a majority of the faculty must rate at least 5 of the 6 rubric questions either “meets” or “exceed” expectations for each team. 

Results: For FY 2005-2006 100% of the rubric questions met the “meets’ or “exceeds” requirement.  Additionally, for 2005-2006 89% (8 of 9) of the teams had at least 5 of 6 rubric questions rated “meets” or “exceeds” expectations
Industry Evaluation of Senior Project

Success criteria:  At least 80% of the rubric questions overall must attain an industrial advisors rating of “meets” or “exceeds” expectations.  Additionally, the industrial advisors must rate at least 5 of the 6 rubric questions either “meets” or “exceed” expectations for each team.

Results: For FY 2005-2006 100% of the rubric questions met the “meets’ or “exceeds” requirement.  Additionally, for 2005-2006 100% of the teams had at least 5 of 6 rubric questions rated “meets” or “exceeds” expectations.

Outcome 4: 

4.  Computer Systems Engineering graduates are expected to have an understanding of professional and ethical responsibility (ABET Criterion 3.(f))

Assessment instruments:

Graduating Senior Survey:

Success criteria: Greater than 70% of the respondents must rate question 12 either prepared or well prepared.

Results: Question 12 relating to the ability to conduct work activities in an ethical manner. 86% of respondents rated this question prepared or well prepared. 

Senior Project Analysis Paper

Success Criteria:   At least 80% of the student’s submissions of Section 6 must attain an rating of “meets” or “exceeds” expectations.

Results: For FY 2005-2006: Section 6 of the Senior Project Analysis paper met the 80% “meets” or “exceeds” criterion. 

Exit Interview

Success criteria: The average rating is at least 2.5 on a 5 point scale covering the range of weak, good, excellent on questions Q3A and Q3B and outcome Question d

Results: Questions Q3A and Q3B:  A scenario is provided and Q3A asks the students to identify and ethical dilemma.  Q3B asks students to identify possible solutions and potential ramifications of suggested actions. The average rounded ratings were 3.14 and 3.21 respectively.  

Outcome 4 question d: The average rounded rating for all students interviewed (14) was 3.71 or Excellent. 

Outcome 5:

5. Computer Systems Engineering graduates are expected to have an ability to clearly convey technical material through both formal written papers and oral presentations.  (ABET Criterion 3.(g))Assessment instruments:

Graduating Senior Survey:

Success criteria: Greater than 70% of the respondents must rate question 1.a and b either prepared or well prepared.

Results: Question 1.a relating to written communication skills and b related to oral communication skills. 86% of respondents rated these questions prepared or well prepared. 
Individual Communication Rubric

Success criteria: Average scores per student of at least 15 on the individual communications rubric. 

Results: For FY 2005-2005 1 student out of 19 did not meet the required score of 15 (12.66). 

Team Communication Rubric

Success criteria: Average scores per team of at least 15 on the Team Communications Rubric

Results: FY 2005-2005 1 team out of 6 did not meet the required score of 15 (13.5).

Exit Interview

Success criteria: The average rating is at least 2.5 on a 5 point scale covering the range of weak, good, excellent on questions Q5 and outcome Question e

Results:

Question Q5:  The average rounded rating for all students interviewed (14) was 3.57 or Excellent

Outcome 5 question e: The average rounded rating for all students interviewed (14) was 3.86 or Excellent. 

Faculty evaluation of Senior Project

Success Criteria: An average rating of at least “meets” expectations on Q4 of the CENG Senior Project Assessment Rubric (Faculty Version).

Results:

Question 4 relating to the documentation being well written. 96% of respondents rated this question prepared or well prepared. 

Outcome 6:

6. Computer Systems Engineering graduates are expected to have a breadth of education in the social sciences and humanities as well as an understanding of contemporary issues that shall enable them to consider the significance of their Computer Systems Engineering solutions in the societal and global contexts.   (ABET Criterion 3.(h), 3.(j))
Graduating Senior Survey:

Success criteria: Greater than 70% of the respondents must rate question 10 either prepared or well prepared.

Results:

Question 10 relating to the ability to consider global and societal impacts of designs. 43% of respondents rated this question prepared or well prepared. 
Senior Project Analysis Paper

Success Criteria: At least 80% of the student’s submissions of Sections 4 and 5 must attain a rating of “meets” or “exceeds” expectations.

Results: For FY 2005-2006: Both section 4 and 5 of the Senior Project Analysis paper met the 80% “meets” or “exceeds” criterion. 

Exit Interview

Success criteria: The average rating is at least 2.5 on a 5 point scale covering the range of weak, good, excellent on questions Q2A and Q2B and outcome Question d

Results:

Questions Q2A and Q2B:  Q2A addresses contemporary issues and Q2b addresses impact on society. The average rounded ratings were 2.64 and 3.29 respectively.  

Outcome 6 question f: The average rounded rating for all students interviewed (14) was 3.21 or Excellent. 

Outcome 7:

7. Computer Systems Engineering graduates are expected to have a recognition of the need for, and the ability to engage in, life long learning achieved by participating in individual and group projects in which they have little or no prior experience and must teach themselves. (ABET Criterion 3.(I))

Graduating Senior Survey:

Success criteria: Greater than 70% of the respondents must rate the question either prepared or well prepared.

Results:

Question 15 a relating to the ability to learn independently. 100% of respondents rated this question prepared or well prepared. 

Senior Project Analysis Paper

Success Criteria:   At least 80% of the student’s submissions of Section 10 must attain a rating of “meets” or “exceeds” expectations.

Results: For FY 2005-2006: Section 10 of the Senior Project Analysis paper met the 80% “meets” or “exceeds” criterion. 

Exit Interview

Success criteria: The average advisory board rating is at least 2.5 on a 5 point scale covering the range of weak, good, excellent on questions Q1A and Q1B and Question g.

Results:

Questions Q1A and Q1B:  Q1A addresses the recognition of the need for further education and Q1B addresses the student’s plan for keeping up with new developments in the industry. The average rounded ratings were 3.86 and 3.50 respectively.  

Outcome 7 question g: The average rounded rating for all students interviewed (14) was 3.57 or Excellent. 

Actions taken as a result of the assessment process:

Outcome 1: This outcome meets the requirements set forth by the faculty and approved by the advisory board. However, the faculty have noticed that many senior projects may not include rigorous mathematical calculations or specific applications of science.  Additionally, based upon our attendance at Best Assessment Processes VIII, and our consultant’s report and recommendations the faculty have decided to adopt an assessment method that directly assesses these items by assigning specific problems from courses within our curriculum that address this outcome.  We have begun the investigation of how we will proceed by prototyping the process beginning with the final exams of two courses in the Spring semester 2006.  The courses are CENG 3133 Linear Circuits and CENG 3134 Advanced Linear Circuits.  We have chosen representative problems from each of the final exams that should more directly represent the ability of students in the applications of Mathematics.  The results are as follows

CENG 3133 Problem  4 Circuit Analysis:  The average score on this problem was 9.6 out of 20

CENG 3134 Problem 1:  Circuit Analysis and Laplace Transforms: The  average score for this problem was 5.3 out of 10.  

Problem  2: Circuit analysis and Laplace transforms.  The average score for this item was 7.8 points out of 10.  

Faculty analysis of the problems determined that the underlying issue was not with mathematics, but with regard to the ability of students to write integro-differential equations from a circuit diagram.  The faculty recommend more in depth coverage of the topic in CENG 3133 as well as a brief review of the concepts in CENG 3134.  

Outcome 2: This outcome meets the requirements set forth by the faculty and approved by the advisory board.  The faculty however have suggested that additional problems and lecture time be allocated to CENG 4534 regarding the topic of structural models in VHDL. 

Outcome 3: This outcome meets the requirements set forth by the faculty and approved by the advisory board.  The faculty however have suggested that additional problems and lecture time be allocated to CENG 4534 Digital Design regarding the topic of structural models in VHDL.

Outcome 4: This outcome meets the requirements set forth by the faculty and approved by the advisory board.  While no changes or actions are indicated at time the faculty are designing an online ethics module to be use in conjunction with lectures and case studies in CENG 3624 Introduction to Engineering. 

Outcome 5: This outcome meets the requirements set forth by the faculty and approved by the advisory board. 

Outcome 6: This outcome meets the requirements set forth by the faculty and approved by the advisory board. The faculty has decided to address the results regarding knowledge of contemporary issues by adding more in depth coverage of this topic in the Senior Project sequence (CENG 3624/4625/4626).

Outcome 7: This outcome meets the requirements set forth by the faculty and approved by the advisory board.

These processes are used to ensure that graduates have achieved the program outcomes.  Table 5 indicates the assessment measures and expected degree of success required to ensure that students are achieving the program outcomes as well as the most recent results and actions taken.  This is the format required for submission to OIE and also the form that the program keeps as a summary.

Table 20
Assessment measures and expected degree of success.
	Computer Systems Engineering Assessment Plan 

	For Academic Programs

	Assessment Period: FY2006

	
	
	
	
	
	

	Learning Outcomes Assessment

	Learning Outcomes*
	ULO
	Assessment Methods
	Assessment Measures
	Assessment Results
	Use of Results

	Describe major learning outcomes of the program 
	click to view list
	Describe assessment methods (e.g., portfolio, scoring rubrics, internship evaluation, comprehensive exam) - 
	Describe target level of student performance 
	Describe assessment findings and analysis; identify strengths and areas for improvement of the program 
	This is a very important component of the assessment cycle. Be thorough and specific in describing specific actions planned or taken to improve teaching and learning 2006

	Computer Systems Engineering graduates have an ability to apply mathematics (calculus through multivariate calculus, differential equations, numerical methods, probability theory and discrete math), physics and basic sciences in the design and analysis of engineering systems.  (ABET Criterion3.(a), 3.(c), 3.(e)) 
	a,h
	1.  Administer course outcomes survey instrument for each CENG course and assess the results each semester.  Courses that contribute to this outcome are:  1. CENG 3133/3113, 2. CENG 3134/3114, 3. CENG 3135/3115, 4. CENG 3331/3311, 5. CENG 3531/3511, 6. CENG 4133/4113, 7. CENG 4331,  8. CENG 4625/4626  

2.  Administer Graduating Senior Survey record results for  question 3

3. Conduct Exit Interview and record results for  question a
4. Faculty committee review senior project documentation and presentations at student assessment conference.

5.   An industrial advisory board comprised of  industry experts review Project  presentations at student assessment conference.                                                                                                                                                                                                                                                                                                                                                                                             
	1.  Each course should have >= 70% of the outcomes rated as acceptable and each outcome should have  >= 70% of respondents rating their command of the outcome positively. 

2. At least 70% of the respondents to the Graduating Senior Survey must rate the question either prepared or well prepared.

3. The average rating of the student for all exit interview questions must be greater than 2.5.

4.  At least 80% of the projects must have at least 80% of the outcomes rated meets or exceeds expectations.  In addition each outcome must receive at least 80% meets or exceeds expectations ratings when evaluated using the assessment rubric for senior projects. 

5. At least 80% of the projects must have at least 80% of the outcomes rated meets or exceeds expectations.  In addition each outcome must receive at least 80% meets or exceeds expectations ratings when evaluated using the assessment rubric for senior projects.
	1.CENG 3133/3113,  outcomes 1-5 > 70% acceptable. outcome 6  59% acceptable

CENG 3134/3114,all outcomes >70% acceptable

CENG 3135/3115,all outcomes >70% acceptable

CENG 3331/3311, all outcomes >70% acceptable 

CENG 3531/3511, all outcomes >70% acceptable

CENG 4133/4113, all outcomes >70% acceptable

CENG4331,  all outcomes >70% acceptable

CENG 4625/4626, all outcomes >70% acceptable 

2. Graduating Senior Survey: Question3 relating to the ability to apply mathematics. 100% rated this question either prepared or well prepared.

3. Exit Interview: Outcome 1 question a : The average rounded rating for all students interviewed (14) was 3.36 or Good.

4. A faculty committee of three faculty reviewed the senior project material in  2005-2006. 

 All senior projects received greater than 80% meets or exceeds expectations in all categories.

Each category received greater than 80% meets or exceeds expectations. 

5. Industrial advisors evaluated  the senior projects at the Senior Projects Assessment Day seminars in 2005-2006. 

 All senior projects received greater than 80% meets or exceeds expectations in all categories form the industrial evaluators.

Each category received greater than 80% meets or exceeds expectations from the industrial advisors.
	This outcome meets the requirements set forth by the faculty and approved by the advisory board. However, the faculty have noticed that many senior projects may not include rigorous mathematical calculations or specific applications of science.  Additionally, based upon our attendance at Best Assessment Processes VIII, and our consultant’s report and recommendations the faculty have decided to adopt an assessment method that directly assesses these items by assigning specific problems from courses within our curriculum that address this outcome.  We have begun the investigation of how we will proceed by prototyping the process beginning with the final exams of two courses in the Spring semester 2006.  The courses are CENG 3133 Linear Circuits and CENG 3134 Advanced Linear Circuits.  We have chosen representative problems from each of the final exams that should more directly represent the ability of students in the applications of Mathematics.  The results are as follows

CENG 3133 Problem  4 Circuit Analysis:  The average score on this problem was 9.6 out of 20

CENG 3134 Problem 1:  Circuit Analysis and Laplace Transforms: The  average score for this problem was 5.3 out of 10.  

Problem  2: Circuit analysis and Laplace transforms.  The average score for this item was 7.8 points out of 10.  

Faculty analysis of the problems determined that the underlying issue was not with mathematics, but with regard to the ability of students to write integro-differential equations from a circuit diagram.  The faculty recommend more in depth coverage of the topic in CENG 3133 as well as a brief review of the concepts in CENG 3134.  



	Computer Systems Engineering graduates have an ability to apply core computer science and computer engineering fundamentals in the design and analysis of engineering systems.  This capability includes the specification, implementation, and testing of systems that meet or exceed performance, cost, safety and quality criteria.  (ABET Criterion3.(a), 3.(c), 3.(e), 3.(k))
	a,h
	1.  Administer course outcomes survey instrument for each CENG course and assess the results each semester.  Courses that contribute to this outcome are: 1. CENG 3132/3112, 2. CENG 3133/3113, 3. CENG 3134/3114,4. CENG 3135/3115, 5. CENG 3331/3311, 6. CENG 3531/3511, 7. CENG 3624 8. CENG 4133/4113, 9. CENG 4331, 10. CENG 4534, 11. CENG 4625/4626.

2.  Administer Graduating Senior Survey record results for  questions 2,3,4 and 5 

3. Conduct Exit Interview and record results for  question b 

4. Faculty committee review senior project documentation and presentations  at student assessment conference.

5.   An industrial advisory board comprised of  industry experts review Project  presentations at student assessment conference.
	1.  Each course should have >= 70% of the outcomes rated as acceptable and each outcome should have  >= 70% of respondents rating their command of the outcome positively. 

2. At least 70% of the respondents to the Graduating Senior Survey must rate the question either prepared or well prepared.

3. The average rating of the student for all exit interview questions must be greater than 2.5

4.  At least 80% of the projects must have at least 80% of the outcomes rated meets or exceeds expectations.  In addition each outcome must receive at least 80% meets or exceeds expectations ratings when evaluated using the assessment rubric for senior projects. 

5. At least 80% of the projects must have at least 80% of the outcomes rated meets or exceeds expectations.  In addition each outcome must receive at least 80% meets or exceeds expectations ratings when evaluated using the assessment rubric for senior projects.
	1. CENG 3132/3112, all outcomes >70% acceptable

CENG 3133/3113,  outcomes 1-5 > 70% acceptable. outcome 6  59% acceptable

CENG 3134/3114, all outcomes >70% acceptable

CENG 3135/3115, all outcomes >70% acceptable

CENG 3331/3311, all outcomes >70% acceptable 

CENG 3531/3511, all outcomes >70% acceptable

CENG 3624, all outcomes >70% acceptable

CENG 4133/4113, all outcomes >70% acceptable

CENG 4331, all outcomes >70% acceptable

CENG 4534/4514, outcomes 1-6 >70% acceptable. outcome 7 57% acceptable  

CENG 4625/4626, all outcomes >70% acceptable .

2. Graduating Senior Survey: Question 2 relating to the ability to develop software. 86% of respondents rated this question prepared or well prepared

Question 3 relating to the ability to apply mathematics. 100% of respondents rated this question prepared or well prepared. 

Question 4 relating to the ability to apply engineering principals. 100% of respondents rated this question prepared or well prepared

Question 5 relating to the ability to design and conduct experiments. 86% of respondents rated this question prepared or well prepared

3. Exit Interview: Outcome 2 question b: The average rounded rating for all students interviewed (14) was 3.54 or Excellent.

4. A faculty committee of three faculty reviewed the senior project material in  2005-2006. 

 All senior projects received greater than 80% meets or exceeds expectations in all categories.

Each category received greater than 80% meets or exceeds expectations. 

5. Industrial advisors evaluated  the senior projects at the Senior Projects Assessment Day seminars in 2005-2006. 

 All senior projects received greater than 80% meets or exceeds expectations in all categories form the industrial evaluators.

Each category received greater than 80% meets or exceeds expectations from the industrial advisors.
	This outcome meets the requirements set forth by the faculty and approved by the advisory board.  The faculty however have suggested that additional problems and lecture time be allocated to CENG 4534 regarding the topic of structural models in VHDL

	Computer Systems Engineering graduates have an ability to design and implement individual and group computer systems engineering experiments, including the recording and interpretation of data using current engineering tools. (ABET Criterion 3.(b), 3.(c), 3.(d), 3.(k))
	a,c,d,h
	1.  Administer course outcomes survey instrument for each CENG course and assess the results each semester.  Courses that contribute to this outcome are: 1. CENG 3132/3112, 2. CENG 3133/3113, 3. CENG 3134/3114,4. CENG 3135/3115, 5. CENG 3331/3311, 6. CENG 3531/3511, 7. CENG 3624 8. CENG 4133/4113, 9. CENG 4331, 10. CENG 4534, 11. CENG 4625/4626.

2.  Administer Graduating Senior Survey record results for  question 5. 

3. Conduct Exit Interview and record results for  question c 

4. Faculty committee review senior project documentation and presentations at student assessment conference.

5. An industrial advisory board comprised of industry experts review Project presentations at student assessment conference.
	1.  Each course should have >= 70% of the outcomes rated as acceptable and each outcome should have  >= 70% of respondents rating their command of the outcome positively. 

2. At least 70% of the respondents to the Graduating Senior Survey must rate the question either prepared or well prepared.

3. The average rating of the student for all exit interview questions must be greater than 2.5.

4.  At least 80% of the projects must have at least 80% of the outcomes rated meets or exceeds expectations.  In addition each outcome must receive at least 80% meets or exceeds expectations ratings when evaluated using the assessment rubric for senior projects. 

5. At least 80% of the projects must have at least 80% of the outcomes rated meets or exceeds expectations.  In addition each outcome must receive at least 80% meets or exceeds expectations ratings when evaluated using the assessment rubric for senior projects.
	1. CENG 3132/3112, all outcomes >70% acceptable

CENG 3133/3113,  outcomes 1-5 > 70% acceptable. outcome 6  59% acceptable

CENG 3134/3114, all outcomes >70% acceptable

CENG 3135/3115, all outcomes >70% acceptable

CENG 3331/3311, all outcomes >70% acceptable 

CENG 3531/3511, all outcomes >70% acceptable

CENG 3624, all outcomes >70% acceptable

CENG 4133/4113, all outcomes >70% acceptable

CENG 4331, all outcomes >70% acceptable

CENG 4534/4514, outcomes 1-6 >70% acceptable. outcome 7 57% acceptable  

CENG 4625/4626, all outcomes >70% acceptable   

2. Graduating Senior Survey: Question  5 relating to the ability to design and conduct experiments. 86% of respondents rated this question prepared or well prepared

3. Exit Interview: Outcome 2 question c: The average rounded rating for all students interviewed (14) was 3.46 or Good.

4. A faculty committee of three faculty reviewed the senior project material in 2005-2006. 

 All senior projects received greater than 80% meets or exceeds expectations in all categories.

Each category received greater than 80% meets or exceeds expectations. 

5. Industrial advisors evaluated the senior projects at the Senior Projects Assessment Day seminars in 2005-2006. 

 All senior projects received greater than 80% meets or exceeds expectations in all categories form the industrial evaluators.

Each category received greater than 80% meets or exceeds expectations from the industrial advisors.
	This outcome meets the requirements set forth by the faculty and approved by the advisory board.  The faculty however have suggested that additional problems and lecture time be allocated to CENG 4534 Digital Design regarding the topic of structural models in VHDL.

	Computer Systems Engineering graduates have an understanding of professional and ethical responsibility (ABET Criterion 3.(f).
	e,h
	1.   Administer Graduating Senior Survey record results for question 12. 

2.  Students will produce a self-analysis paper to critically analyze their senior projects with regard to ten criteria: 1) functional requirements, 2) constraints, 3) economic, 4) environmental, 5) social, political and global, 6) ethical, 7) health and safety, 8) manufacturability, 9) maintainability, and 10) development. Faculty will evaluate each project based on how well each criteria is addressed. 

3. Conduct Exit Interview and record results for questions Q3A and Q3B and outcome question d
	1 At least 70% of the respondents to the Graduating Senior Survey must rate the question either prepared or well prepared.

2. At rating of “meets” or “exceeds”  expectations for at least  80% of students on the ethics section (6) of the Senior Project Analysis paper

3. Average ratings by the Advisory board interviewers of >= 2.5
	1. Question 12 relating to the ability to conduct work activities in an ethical manner. 86% of respondents rated this question prepared or well prepared. 

2. Section 6 of the Senior Project Analysis paper met the 80% “meets” or “exceeds” criterion. 

3. Questions Q3A and Q3B:  A scenario is provided and Q3A asks the students to identify and ethical dilemma.  Q3B asks students to identify possible solutions and potential ramifications of suggested actions.  The average rounded ratings were 3.14 and 3.21 respectively.  

Outcome 4 question d: The average rounded rating for all students interviewed (14) was 3.71 or Excellent. 
	This outcome meets the requirements set forth by the faculty and approved by the advisory board.  While no changes or actions are indicated at time the faculty are designing an online ethics module to be use in conjunction with lectures and case studies in CENG 3624 Introduction to Engineering.

	Computer Systems Engineering graduates have an ability to clearly convey technical material through both formal written papers and oral presentations.  (ABET Criterion 3.(g))
	b,c,h
	1.   Administer Graduating Senior Survey record results for questions 1a and 1b.

2.  Individual Communications Rubric score  

3. Team Communications Rubric Score

4. Conduct Exit Interview and record results for questions Q5 and question e.

5. Faculty committee review senior project documentation and presentations at student assessment conference
	1. At least 70% of the respondents to the Graduating Senior Survey must rate the question either prepared or well prepared.

 2. Scores per student >= 15 on the CSEN Individual scoring rubric. 

3. Scores per student >= 15 on the CSEN Team Oral Communication scoring rubric 

4. The average rating of the student for all exit interview questions must be greater than 2.5.

5. A rating of meets or exceeds expectations on question 4 on the Senior Project assessment rubric faculty version. 
	1. Question 1.a relating to written communication skills and b related to oral communication skills. 86% of respondents rated these questions prepared or well prepared.

2. For FY 2005-2005 1 student out of 19 did not meet the required score of 15 (12.66).

3. FY 2005-2005 1 team out of 6 did not meet the required score of 15 (13.5). 

4. Question Q5 :  The average rounded  rating for all students interviewed (14) was 3.57 or Excellent

Outcome 5 question e: The average rounded rating for all students interviewed (14) was 3.86 or Excellent. 

5. Question 4 relating to the documentation being well written. 96% of respondents rated this question prepared or well prepared. 
	This outcome meets the requirements set forth by the faculty and approved by the advisory board. 



	Computer Systems Engineering graduates have a breadth of education in the social sciences and humanities as well as an understanding of contemporary issues that shall enable them to consider the significance of their Computer Systems Engineering solutions in the societal and global contexts.   (ABET Criterion 3.(h), 3.(j))
	d,f,h
	1.   Administer Graduating Senior Survey record results for question 10.

2. Students will produce a self-analysis paper to critically analyze their senior projects with regard to ten criteria: 1) functional requirements, 2) constraints, 3) economic, 4) environmental, 5) social, political and global, 6) ethical, 7) health and safety, 8) manufacturability, 9) maintainability, and 10) development. A faculty committee will evaluate each analysis paper section using a scoring rubric. 

3. Advisory Board exit interview, questions Q2A and Q2B

4. Graduation Audit showing the students have completed the State mandated core curriculum.
	1 At least 70% of the respondents to the Graduating Senior Survey must rate the question either prepared or well prepared.

2.  A rating of meets or exceeds expectations for 80% of the students in senior projects course on the social, political and global  portions of the project analysis paper   

3. Average ratings by the Advisory board interviewers of >= 2.5

4. 100% of the students must complete the core curriculum 
	1. Question 10 relating to the ability to consider global and societal impacts of designs . 43% of respondents rated this question prepared or well prepared. 

2. For FY 2005-2006: Both section 4 and 5 of the Senior Project Analysis paper met the 80% “meets” or “exceeds” criterion. 

3. Questions Q2A and Q2B:  Q2A addresses contemporary issues and Q2b addresses impact on society. The average rounded ratings were 2.64 and 3.29 respectively.  

Outcome 6 question f: The average rounded rating for all students interviewed (14) was 3.21 or good. 

4. For FY 2005-2006, 100% of the graduates completed the t core curriculum


	This outcome meets the requirements set forth by the faculty and approved by the advisory board. The faculty have decided to address the results regarding knowledge of contemporary issues by adding more in depth coverage of this topic in the Senior Project sequence (CENG 3624/4625/4626).



	Computer Systems Engineering graduates have a recognition of the need for, and the ability to engage in, life long learning achieved by participating in individual and group projects in which they have little or no prior experience and must develop the knowledge themselves. (ABET Criterion 3.(I))
	c,g,h
	1.   Administer Graduating Senior Survey record results for question 10.

2. Students will produce a self-analysis paper to critically analyze their senior projects with regard to ten criteria: 1) functional requirements, 2) constraints, 3) economic, 4) environmental, 5) social, political and global, 6) ethical, 7) health and safety, 8) manufacturability, 9) maintainability, and 10) development. A faculty committee will evaluate each analysis paper section using a scoring rubric. 

3. Advisory Board exit interview, questions Q1A and Q1B


	1 At least 70% of the respondents to the Graduating Senior Survey must rate the question either prepared or well prepared.

2. A rating of meets or exceeds expectations for 80% of the students in senior projects course on the section 10 of the Senior Project Analysis paper.   

3. Average ratings by the Advisory board interviewers of >= 2.5


	1. Question 15 a relating to the ability to learn independently. 100% of respondents rated this question prepared or well prepared. 

2.  For FY 2005-2006: Section 10 of the Senior Project Analysis paper met the 80% “meets” or “exceeds” criterion

3. For FY 2005-2006: Section 10 of the Senior Project Analysis paper met the 80% “meets” or “exceeds” criterion Questions Q1A and Q1B:  Q1A addresses the recognition of the need for further education and Q1B addresses the student’s plan for keeping up with new developments in the industry. The average rounded ratings were 3.86 and 3.50 respectively.  

Outcome 7 question g: The average rounded rating for all students interviewed (14) was 3.57 or Excellent. 
	This outcome meets the requirements set forth by the faculty and approved by the advisory board.


The UH-Clear Lake Program Review (Self-Study)

In addition to the processes that the program faculty follows for ABET accreditation, a university-mandated program review (self-study) is completed every five years.  This process is used to improve the curriculum and identify problems, concerns, opportunities and actions and is similar to the ABET self-study. The purposes of the program review are:

· To improve program quality in the context of university and school missions, criteria for program approval by the state, national accreditation standards, guidelines put forth by academic organizations, and institutional resource needs and demands. 

· To help a program examine itself in its entirety (its focus, its faculty, its curriculum, its students, and its resources and facilities) within a framework that includes its past development and its plans for its future. 

· To provide the program with an impartial study of and response to the work presented in the Program Report by informed colleagues outside the program.

The most recent program review was completed in 2002.  

Program Outcome Improvement

The Computer Systems Engineering program has experienced many improvements due to the continuous improvement process. The improvements are divided into the following two areas:  improvements to the assessment process and improvements to program outcomes.

3.6.1
Improvement to assessment process

In terms of the process of outcomes assessment, the program has undergone many changes and enhancements in order to assess the program outcomes.  The program has systematically changed and improved the assessment tools and processes.  For example, assessment in early 2000 at UHCL consisted entirely of indirect student course survey methods.  The program added an assessment of the senior project course in 2002.  A faculty committee met and reviewed the student work submitted during the senior project course.  In 2004 scoring rubrics were developed to aid in standardizing the scores assigned.  Additionally in fiscal year 2004-05 a Senior Project Assessment Day Seminar was developed where working engineers from industry were invited to evaluate the senior projects and assess the communications skills of the student presenters.  Scoring rubrics were developed and used.  Finally, the faculty instituted a written “Project Analysis Paper” that is submitted in addition to the senior project documentation.  This paper requires the student to critically examine their project and address several issues regarding product design.  It is graded using a rubric by a committee of faculty.  After visiting Best Assessment Processes, and with the concurrence of our consultant, the faculty have decided to adopt the ABET outcomes a-k as this is now allowed and encouraged.  Additionally, the faculty have decided to more closely align our course outcomes with a-k and embed assessment of specific outcomes by using test and homework questions to demonstrate the capability of each specific outcome.  The faculty have prototyped the process using final exam questions from courses in Spring 2006.  The immediate action that the program is taking has necessitated the delay of the scheduled meeting with our Industrial Advisory Board.  The faculty will have the new assessment process defined early in the fall semester and the Advisory Board meeting will take place prior to the ABET visit.

3.6.2
Improvement to program outcomes

In addition to assessment process improvement, the program outcomes have benefited form the process.  Several courses have undergone minor curricular realignment and enhancements similar to that suggested above for CENG 3133 and CENG 3134 for this year’s assessment.  Perhaps the best example of how the system is working to improve our program outcomes is within the Senior Project course sequence.  The culminating experience at UHCL is the senior project. The assessment of our outcomes associated with this course sequence indicated that the students were not performing at the level of achievement required in the area of professional engineering skills.  The faculty determined that these skills, specifically project management, oral communication and design documentation, needed to be strengthened.  The faculty solution was to implement a new course into the senior project sequence.  The two-semester credit hour course CENG 3624 Introduction to Engineering was added to the curriculum and the two senior projects courses had their credit hours reduced to accommodate the total credit hour distribution.  CENG 3624 is now taught at the beginning of a student’s academic career at UHCL and covers the areas indicated previously in addition to ethics, economics and design methodology. Subsequent assessment of the professional skills became an issue as indicated above and a Senior Project Assessment Day where students enrolled in the Senior Project class are required to give presentations of their projects in a public forum and the associated scoring rubrics enhanced assessment of these outcomes.  The results of the assessments and actions taken are documented in the Computer Systems Engineering Assessment Summary and curricular changes are documented in the UHCL catalog.   

Supporting Student Work and Other Materials

Examples of student homework, examinations and projects will be available for the visitors to review upon arrival at UHCL.  The student work is organized both by class and by outcome.  Additionally, specific folders containing class-by-class examples of design are included. Assessment data acquired within the last fiscal year and scoring rubrics, as well as assessment summaries, in the approved University format from the previous assessment cycles are available.

Professional Component

Course Distributions

The Bachelor of Science in Computer Systems Engineering degree prepares students for engineering practice by offering them a foundation in both technical and non-technical studies).  The curriculum has 36 credits in Math and Basic Sciences.  The required chemistry and physics courses ensure that students in the program have experimental experience before beginning the computer systems engineering project-oriented laboratories.  The courses in math and basic sciences are followed by circuits and systems, electronics, digital systems, micro-controllers, programming, control systems, a number of computer systems engineering specialty areas and a number of technical and non-technical support courses.   A general education component consisting of a minimum of 30 credits of English, political science, humanities and social sciences assures that students are exposed to a well-rounded education by including courses that address ethical, social, political and economic topics. 

Sequence of Courses

Students are required to follow a prescribed sequence of courses that guarantee prerequisite chains are satisfied for mathematics, chemistry, physics, and computer systems engineering.  Some flexibility is provided in the course offerings to ensure students access to all courses in a reasonable time period.  Students must have a C- or better in any computer systems engineering core course for degree credit. 

As preparation for work at UHCL, students are required to take freshman and sophomore courses in general chemistry, calculus based physics, and  C programming.  The lower level mathematics sequence includes calculus I,II, and III, as well as linear algebra and differential equations.

Students take a sequence of courses in computer engineering, beginning with CENG 3132 Digital Circuits, then continuing with CENG 3531 Computer Architecture, CENG 4133 Microprocessor Interfacing, and Digital Systems Design.  A signals and systems sequence begins with CENG 3133 Linear Circuits and CENG 3135 Introduction to Digital Signal Processing, then continues with CENG 3134 Advanced Linear Circuits and CENG 4331 Linear Systems.  Electives that follow this sequence include CENG 4632 Digital Control Design and CENG 4931 Applications of Digital Signal Processing.

The mathematics sequence continues at UHCL and includes MATH 3331 Discrete Mathematics and MATH  3334 Probability and Statistics for Scientists and Engineers.  The computer science sequence continues with CSCI 3233 Object Oriented Design, CSCI 3331 Assembly Language, CSCI 3333 Data Structures and CSCI 3231 Numerical Methods.  There are many possible electives that follow these courses including CSCI 3532 Advanced Data Structures and CSCI 4534 Operating Systems.

An additional required course is CENG 3331 Introduction to Telecommunications and Networks.  This introductory course has several electives that may be taken, including CENG 4131 Telecommunications Networking Devices, CENG 4231 Telecommunications Switching Systems, and CSCI 4132 Network Protocols.

Other required engineering courses include CENG 3632 Introduction to Engineering, SWEN 4432 Software Engineering, and SENG 4130 Introduction to Systems Engineering,. These courses prepare students for their two semester senior project sequence, CENG 4625 and CENG 4626.

Appendix IA, Table 1, Basic-Level Curriculum, lists the courses in the order in which they should be taken.

Appendix IA, Table 2, Course and Section Size Summary, provides information about the number of sections and average section size for each undergraduate CENG and CSCI course in the Computer Systems Engineering curriculum. 

Appendix IB, Course Syllabi, provides standard descriptions for all courses in the Computer Systems Engineering curriculum.

Broad Education in Computer Systems Engineering

The undergraduate curriculum gives students a broad education in Computer Systems Engineering enabling them to pursue a variety of career options in this fast changing technical environment.  In addition, students may select from a variety of electives.  

The required computer systems engineering courses plus the elective courses will ensure that objectives A through F are met.  The Computer Systems Engineering degree has a strong computer science component which requires a close relation between Computer Systems Engineering and Computer Science faculties.

Design Experience and Project Lab Courses

Much of the engineering design in the curriculum is obtained from the required six project courses (Appendix I, Table I). These courses include major design experiences based on knowledge and skills acquired in earlier course and project work.  The last three project laboratory courses not only require the preceding project laboratories as prerequisites but also build on the first years of the curriculum. Project laboratory courses give students considerable experience working closely with others in real-world situations to solve open-ended design problems.  In each of the project laboratory courses, students are given a brief description of a complex, open-ended project.  The students, usually working in teams, are required to design, develop, construct, and evaluate a system to satisfy the requirements for the project.  Faculties responsible for these courses evaluate the projects on the basis of finished products, required written reports, and oral presentations.  By its very structure, the project laboratory sequence provides students considerable experience in dealing with open-ended design problems, working closely with others and written and oral communication skills.  The project laboratories are also helpful to the faculty by providing valuable feedback about students’ comprehension of concepts and their ability to apply them.  One-on-one and small group interactions with the faculty also facilitate career path and personal advising experiences.

The material presented in the computer systems engineering lecture courses is incorporated in the project laboratory course sequence.  The projects include real-world constraints that require the students to go beyond the basic knowledge acquired in the classroom.  The projects in these laboratories examine economic and environmental factors as well as the manufacturability of the design product.  Lectures that accompany the project laboratory sequence also discuss ethical, health and safety issues.  Through these experiences, students gain the technical maturity necessary to succeed in their chosen career. The projects are designed to require students to master concepts and practices beyond what they have encountered in the classroom.  Additionally, the project laboratory courses help students develop the skills needed for life-long learning.  These project laboratories will contribute to the fulfillment of objectives A through F.

Depth and Breadth of Humanities and Social Sciences 

The university core curriculum requires basic communications, humanities and visual arts, and social and behavioral science courses.  The following figure illustrates the depth and breadth of these requirements.
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Figure 1
Organizational Chart indicating the Depth and Breadth of Humanities and Social Sciences.

Depth and Breadth of Basic Sciences and Mathematics

The Basic Sciences and Mathematics section of the curriculum provides students with the basic understanding of natural phenomena as well as providing the mathematical skills and theory necessary to solve real world engineering problems. The following figure illustrates the depth and breadth of the basic sciences and mathematics.


Figure 2
Organizational Chart indicating Depth and Breadth of Basic Sciences and Mathematics.

Faculty

SCE Division and Related Programs

The School of Science and Computer Engineering (SCE) has three divisions:  Natural Science, Computing and Mathematics, and Engineering.  The division of Natural Science does not provide direct support. The Division of Computing and Mathematics is made up of the following four academic programs:
· Computer Information Systems BS & MS

· Computer Science BS & MS

· Mathematics BA, BS & MS

· Statistics MS

The Division of Engineering is made up of the following four academic programs:

· Computer Systems Engineering BS

· Computer Engineering MS

· Software Engineering MS

· Systems Engineering MS

Computer Systems Engineering Faculty

One tenured Professor, three tenured Associate Professors, one Lecturer, and a modified faculty member (full time faculty member retired and was retained half time) and Professor of Engineering support the Computer Systems Engineering Program.  This level of staffing meets the current needs of the program.  The administration is committed to adding faculty as the program grows and replacing faculty that may leave, and has replaced one faculty member, who retired. Based on current enrollment trends the faculty staffing is sufficient to support the program.

The division and program has for several years utilized the services of qualified part-time faculty to support its instructional needs. These part-time faculties are Ph.D. or Master level qualified in the subject matter they teach.  The Computer Systems Engineering program utilizes the services of qualified instructors and graduate assistants for laboratory and selected classroom assignments. Mr. Vernon Bryant manages the laboratories and the faculty directs the Laboratory Assistants and Teaching Fellows. The Program Chair hires the adjuncts and assigns their supervision to the appropriate faculty.

Faculty members interact with students within and outside the classrooms and laboratories. In addition to providing assistance to students with their course work, faculty members serve as program advisers, counseling students on course selection, elective choices and graduation requirements.  Additionally, faculty serves as mentors for senior projects and independent studies. 

Division of Engineering

The Division of Engineering has a committee consisting of program chairs that advise the Division Chairperson of the day-to-day needs of the program. Each program also has a faculty committee that monitors textbook adoption, course content, student admissions, and laboratory configuration control. The program chairs serve on the School of Science and Computer Engineering Curriculum Committee. This committee monitors curriculum and recommends curricular changes to reflect new developments in technology and science. New courses, course modifications, program changes, etc. proposed by faculty are routed through this committee for resolution and approval.  Faculty receives appropriate release time for serving on university committees and participating in the university's shared governance process.

Faculty Workload

The faculty workload in the program is consistent with the Standard Faculty Workload Policy of the university. The faculty teaching workload is normally nine semester hours per semester. In assigning faculty their teaching loads during any term, the Division Chair ensures that adequate time is available for faculty development activities. This includes scholarly research, instructional innovation and professional society activities. An examination of the faculty vitae will reveal that many faculty members are active in scholarly work. This includes research publications and/or innovative instructional delivery systems.

Faculty and Student Professional Activities

Students receive valuable interaction with practicing professionals and employers through events such as the IEEE Pro/Am day.  Additionally the University of Houston-Clear Lake has an active IEEE student branch that participates and presents in conferences such as the Student Professional Awareness Conference.  Students are also active in the Galveston Bay section of the IEEE. The faculty have increased our contact with local industry by inviting industry advisors to participate in the Senior Project Assessment Day seminar where student in the senior projects course present their project to the public.

Faculty Expertise

The expertise that faculty bring to the program is diversified and consistent with the needs of the program. The program can identify two or more members for each of the core areas that include Circuits and Electronics, Computers and Digital Systems and Signals and Systems (including automatic control systems). Detailed information is in Appendix I Table 4.

In summary, the faculty members supporting the Computer Systems Engineering program meet the ABET criteria for faculty size, overall competence and academic experience.

Facilities

Classroom Facilities

The Computer Systems Engineering program’s faculty offices, classrooms, laboratories and research spaces are located in the Delta Building.  During the fall 2005 semester 100% of all organized sections of the Computer Systems Engineering courses were taught in this building.   The facility’s space allocation can be best described using these three loosely divided categories of classrooms, laboratories and research spaces.

The Delta Building has 6 classrooms that can accommodate 30 students.  All the classrooms in the Delta are equipped with the latest audio/visual and Internet capabilities maintained by UCT.   The Divisions of Engineering and Computer Science and Mathematics are given scheduling priority in the Delta Building.  The classroom size and accommodations are satisfactory for our current enrollment and needs.

Computer System Engineering Laboratory Facilities

A goal of the Computer Systems Engineering program with regard to laboratories is to keep the student to faculty ratio as low as possible.   Two specific actions contribute to the accomplishment of this goal, limiting enrollment to 20 per laboratory class and employing teaching assistants specifically to aid in laboratory instruction. Detailed information on equipment and on the operations of the Computer Systems Engineering laboratories can be found in the Laboratory Plan located at http://sce.uhcl.edu/CENG/index.htm.

The Computer Systems Engineering program maintains five laboratories:

1. Electronics Laboratory in Delta 128,

2. Systems Design Laboratory in Delta 126,

3. Telecommunications and Networking Laboratory in Delta 130, 

4. Microprocessor Interfacing Laboratory in D133

5. Senior Projects lab in D132

The Electronics Laboratory is a multipurpose facility accommodating courses including linear circuits, digital circuits, computer architecture, telecommunications, and digital design. The Systems Design Laboratory supports the above, but also has hardware and software available that supports digital signal processing (Texas Instrument Code Composer Studio and Digital Signal Processor Kits).  The Microprocessor Interfacing Laboratory in D133 supports the CENG 4113 course and related projects, and the Senior Projects Laboratory provides additional space and equipment.  The networking and telecommunications laboratory houses equipment necessary to allow students to gain practical experience in LANs and WANs

These laboratories have student workstations equipped with state of the art test equipment and Pentium computers that are networked in the Windows XP environment. Modern engineering tools such as Multisim, Xylinx ISE 8.0 and Mentor Graphics Model Sim SE design software, LabVIEW and MATLAB/Simulink are available as well as the MS Office suite and all Microsoft Alliance products.  Compilers and platforms that are available are Visual Studio .NET, and CCS C compilers for the Microchip microcontroller. The current configuration of the computer systems engineering laboratories is sufficient for achieving the program educational objectives and outcomes.

Additional Lab Facilities

In addition to the laboratories maintained by the computer systems engineering program, students have 24-hour access to Delta 119, the PC/UNIX laboratory and Delta 158, the Advanced Workstation Laboratory (SUN laboratory).  Each laboratory contains more that 30 computers and is maintained by the division of Computing and Mathematics.  The Delta building also contains PC laboratories operated by University Computing and Telecommunications. 

Institutional Support and Financial Resources

The Computer Systems Engineering program receives support from the State of Texas and the central administration of The University of Houston Clear Lake.
The budget allocation is done annually and each program in SCE is allocated a budget based on the program course fees.  The Chair of the Engineering Division is the budget authority for all programs within the Engineering Division.  The Computer System Engineering Program Chair requests expenditures to maintain and execute the program from the Chair of the Engineering Division.  Special requests can be submitted to the Provost for additional funds. Budgeted state funds, donations, grants, and other special allocations provide funds for equipment acquisition and maintenance. The total of funds for space, laboratory equipment, teaching materials and faculty is sufficient for the mission of the Computer Systems Engineering program.

The division has three staff positions that are totally supported by state funds; these include suite secretaries Ms. Jeanne Leslie, Ms. Kim Edwards, and Ms. Janet Brecheen. Mr. David Webb, division laboratory supervisor, is supported from state and local funds.  Mr. Webb is responsible for maintaining the laboratory computing resources. Academic advising and division business management is provided out of the Dean’s office.  Mr. Vernon Bryant is assigned one half of his faculty load to supervise the maintenance and operation of the Computer Systems Engineering laboratories (REF: Laboratory Plan Attachment). Another faculty member, Ms. Krishani Abeysekera has been assigned one half of her teaching assignment to support the computer laboratories software systems. Currently, this support is sufficient to maintain the Computer Systems Engineering Program Objectives. The laboratory equipment is returned to the vendor for repair or replaced when it fails. This process for laboratory equipment maintenance and modernization reduces the need for the traditional technician.

Resources are adequate to attract, retain, and provide for the continued professional development of our well-qualified faculty. During the past several years, the number of faculty supporting the Computer Systems Engineering program has remained stable.   There has been one retirement and currently there is a faculty search in progress. 

The information contained in Table 5, Support Expenditures of Engineering Unit or Program, in Appendix IA presents supporting documentation for the evaluation process.

Program Criteria

The Computer Systems Engineering program satisfies the applicable program criteria through curricular requirements.  The Computer Systems Engineering courses are divided into five areas.  These areas are: Basic Sciences and Mathematics, Computer Engineering, Computer Science, Traditional Circuit Design and Analysis and Humanities and Social Sciences.  This curriculum is within the expertise of current faculty as evidenced by the vitas (Appendix I. C) and in Section 5 "Faculty".  Flowcharts indicating the core curriculum as well as the pre-requisite structures are provided below:

Breadth of the Curriculum

The curriculum provides a breadth in a range of hardware, software and systems topics.  The hardware courses include basic fundamentals of digital circuits and introduce concepts in computer architecture and microprocessors.  In software, students learn concepts of higher level programming languages (C and C++) as well as assembly language.  In systems, not only are students introduced to analog circuits but also digital signal processing as well.  An introduction to software engineering and systems engineering are also provided.

Computer Engineering, Computer Science and Traditional Circuit Design and Analysis coursework, provide students with the core engineering topics and design experiences needed to succeed as a practicing Computer Systems Engineer.  Briefly, the Computer Engineering component proceeds from the basic principles in Digital Circuits (CENG 3132) through Computer Architecture (CENG 3135) to the senior level courses in Microprocessor Interfacing (CENG 4133) and Digital Systems Design (CENG 4534).  The Computer Science component provides students with the background in software theory and design necessary to synthesize the software and hardware into a cohesive integrated product.  Finally, the Traditional Circuit Design and Analysis curriculum sequence provides the students an early exposure to engineering problem solving as well as critical information in the areas of analog filtering, transform theory and linear systems theory, including the design and analysis of linear systems.  The curriculum is illustrated in the following figures.



Figure 3
Organizational Chart indicating Depth and Breadth of Computer Engineering.













Figure 4
Organizational Chart indicating Depth of Traditional Circuit Design and Analysis.


Figure 5
Organizational Chart indicating Depth and Breadth of Computer Science.

Depth of the Curriculum

There is depth in the core curriculum, with students pursuing courses in hardware such as CENG 4133 Microprocessor Interfacing and CENG 4534 Digital System Design which uses VHDL and FPGA’s.  There is also depth in the computer science area with courses such as CENG 3233 Object Oriented Design and CSCI 3333 Data Structures.  Finally there is depth in the systems area with CENG 3134 Advanced Linear Circuits and CENG 4331 Linear Systems.

The electives also allow students to purse depth in their studies.  There is a sequence of courses in telecommunications and networking (CENG 4131 Telecom Network Devices, CENG 4231 Telecom Switching, and CSCI 4132 Network Protocols.)  Students can also pursue electives in computer science and software engineering

(CSCI 3532 Advanced Data Structures, CSCI 4534 Operating Systems, SWEN 4433 Software Engineering Tools, and SWEN 4435 Personal Software Process).  There are also electives available in signals and systems including CENG 4632 Digital Control Design and CENG 4931 Applications of Digital Signal Processing.
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