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Self-Study Report

Of the

Bachelor of Science in Computer Engineering program

A. Background Information

1.
Degree Titles

Bachelor of Science in Computer Engineering (BSCR).

2.
Program Modes

The Computer Engineering program is a day and evening program with full-time and part-time students.

3.
Actions to Correct Previous Shortcomings

The program has not been evaluated for accreditation before. There have been several actions undertaken over the last 6 years to bring the program to a higher level of learning and to better match the program objectives. 

We have introduced 11 new courses with a focus on: digital design, signal processing, scientific visualization, mathematics and physics. We have integrated object-oriented design throughout the curriculum, in order to strengthen our program in the area of computer science.

4.
Contact Information

Professor Douglas Lyon, Ph.D.

Computer Engineering program Chair

School of Engineering

Fairfield University

1073 N Benson Rd

Fairfield, CT 06824

(203) 254-4000 ext 3155

DLyon@mail.fairfield.edu

B. Accreditation Summary

Criterion 1 Students

This chapter gives a profile of the students enrolled in the department. It describes the student services in the university and the School of Engineering. It discusses student evaluations, advising, monitoring, and the processes and procedures used for the acceptance of transfer students and for the evaluation of credit for courses taken elsewhere. It provides evidence that student monitoring procedures are working by explaining the vehicles used to gather data, analyze data, and to correct student performance, where needed. This section describes feedback processes that ensure course objectives are met.

Profile of Engineering Students

Students in the Computer Engineering program generally fall into three categories, full-time, part-time and transfer:

1. Presently, over 80% of our students are full-time. They engage in a four-year plan of study and ranked in the top 20% of their high-school class. Their SAT scores range from 1180-1310.

2. Part-time students typically work for local industries and pursue their studies by taking one, two, or three courses per semester. These students bring a wealth of practical experience and a strong work ethic into the classroom.

3. Most transfer students come from local community colleges. Typically, they will have completed the equivalent of two full-time years (four semesters) and have an associate’s degree in an engineering area.

Admission of Full-time students

The University Admissions Office admits entering full-time students. The admissions process uses a review of test scores, class rank, and grades. Admissions counselors take into consideration each individual applicant’s strengths and prospects for success. The majority of incoming students rank in the top 15-20% of their class. Typically, they originate from the New England states and the Mid-Atlantic States.

Admission of Part-time students

Part-time students apply directly to the School of Engineering for admission. Many of the part-time students have taken coursework at other institutions. A staff of engineering counselors first screens their applications and supporting transcripts. Admission recommendations are forwarded to the Dean of Engineering for approval. The part-time students tend to bring to the student body a mature perspective and a wealth of industrial experiences. This sets the stage for a higher level of performance among all students.

General Transfer Policy
The BSCR program allows up to 64 credits to be transferred from accredited programs if they are equivalent to ours. The last 60 hours must be completed in residence. 

The equivalency of a course transferred into the School of Engineering is determined by examination of the course description, the syllabus, and the textbook. If there are any issues, further information is sought from the professor and the school of origin of the transferred courses.

We have articulation agreements with several community colleges. These agreements help pre-establish course equivalency and ease the transition to Fairfield University.

No matter the source, Computer Engineering students meet the same criteria for graduation. This includes a plan of study that contains mathematics, basic science, liberal arts, and engineering, totaling to a minimum of 132 credit hours.

The success of a student’s academic career is a function of the quality of the learning environment. Freshmen are introduced to engineering concepts and the nature of engineering disciplines in Fundamentals of Engineering. 

Close attention is paid to student performance by the engineering faculty, and this contributes to our high retention rate. The means for creating the conditions for student achievement of program learning goals is the School’s Assessment and Continuous Quality Improvement Process (ACQIP) that accompanies this self-study report. The School of Engineering has used ACQIP since 1997.

In their senior year, students participate in the Senior Design Project, a design experience that reflects the degree to which the prescribed program goals have been achieved. 

The components of the plan for assisting and monitoring student progress in the School of Engineering are described in Section 1.2.

1.1 School of Engineering Student Services

Advising/Counseling 

A regular, daily, advising/counseling service is scheduled in the Engineering Advising Center, Room 213 McAuliffe Hall. Three counselors provide advising: Joe Laganza, Joe McFadden, and Kim Siladi. But in the Computer Engineering program, the department chair is primarily responsible for advising students in the Computer Engineering Program. This responsibility is occasionally share by chairs in other departments, including Jerry Sergent (Electrical Engineering), Rao Dukkipati (Mechanical Engineering), Don Joy (Software Engineering) and other faculty. The Dean and associate Associate Dean participates, when needed, as secondary advisor. Advising hours are from 6:30 to 9:30 p.m. Monday to Thursday, and Friday by appointment, and during office hours by program chairs.

The essential aspect of this service is that it is regular (running now for the ninth year). It is conducted on the basis of a daily schedule in a permanent location, the Advisory Center, set aside for this purpose so that students are confident that they can find assistance in planning their studies when they need it. 

Tutoring

The learning process is enhanced, by means of the tutorial services offered on a daily basis in the School of Engineering. Tutoring is useful to both traditional students and to students who re-enter college after a long absence. As with the advising/counseling services, tutoring is provided free of charge by degreed tutors in areas of mathematics, physics, chemistry, computer programming and, in engineering, on a daily basis, 6:00-9:00 pm, Monday through Thursday, and Friday by appointment, in the McAuliffe Hall tutorial center. 

Students are assured that they will always find a tutor when they go to the Engineering tutorial center. A schedule of additional services is published and distributed to all students at the beginning of each academic term. Statistics regarding this activity are provided in the Assessment Report compiled at the end of each term. Examples from the spring and fall 2004 terms accompany this self-study.
Pre-Registration and Additional Advising

Students are required to meet with their academic advisors to plan their course of studies. Frequent communications from the Dean’s office encourage the students to review their academic schedule with their academic advisor in order to keep abreast of their progress in their undergraduate career. 
The Computer Engineering Program Chair meets with the incoming full-time BSCR freshmen at an orientation session. This typically takes place in June, prior to start of classes in September. The students receive their schedules and are given a tour of the engineering facilities. They are made aware of the regularly scheduled, free tutoring sessions provided by the School of Engineering. Beginning with the fall of their first semester, the Chair meets with each student on an individual basis, at least once per term, to discuss their schedule for the oncoming terms and their progress during the current term. Most full-time students follow the schedule as described in the catalog and primarily need advice on their electives. 
The part-time students are advised each term as well. Most part-time students take no more than two courses in the evenings and must be counseled to take these courses in the proper sequence so that they will have the prerequisites for future courses.

1.2 Monitoring of Student Progress and Intervention

The faculty submits a progress report for each student in each course where a student is at-risk (C- or lower). The reports are submitted at four-week intervals during the academic term. 

Professors notify the Dean’s office in writing, identifying students making unsatisfactory progress. The associate Dean then informs the program chair. The chair meets with the students who are at-risk and takes the appropriate action needed to bring them back up to a satisfactory level. 

The action taken may include extra tutoring, counseling, or simply a lecture on the need to develop and maintain good study habits. The process is a closed-loop system. This includes the student’s self-assessment of their at-risk condition. The guidance offered to improve academic performance is documented to insure that the recommended action takes place. The results of the actions are monitored to insure that they are effective by tracking the student's progress. The Student At-Risk Form, annotated by the advisor/tutor, is returned to the Engineering Office and placed in the student’s file. A comparison between the 4th week list and the 8th week list of Students At-Risk assessments provides a glimpse into the effectiveness of the process.

1.3 Assessment and Continuous Quality Improvement 

General Comments on Assessment

Assessment is used to evaluate the student’s ability to meet academic requirements and impacts directly on the curriculum and pedagogy employed to assist in achieving program-learning goals. 
Student learning is the core of the academic activity in the School of Engineering. Data is collected throughout the academic term in order to monitor student learning. The data on outcomes is assessed using the ACQIP.

Students, faculty and administration are involved in the ACQIP. This results in changes in educational strategies, course content and resource enhancement. 

The results of the data analysis are compiled, each term, in a school-level Term Assessment Report that serves as a guide for corrective actions. The assessment reports for each term are kept for three years, and are available and accessible to all faculty, advisors and administrators.

The program leaning goals and outcomes assessment are revisited in more detail under Criterion 3. 

Faculty Input into the Assessment Process
The faculty provides a number of inputs into the assessment and quality control process. These are described in Section 1.4.2.1. The forms make use of a details course-level competency assessment, as described in Section 1.4.2.2.

1.3.1.1 Faculty -The Student-at-Risk Surveys

All faculty are requested to provide a list of students in their classes who are at academic risk (C- or lower), on the fourth and the eighth week of the term.

The form survey triggers action steps toward enhancing the students academic performance through active advising and tutorial assistance. Comparison of the fourth week list with the eighth week list provides evidence as to the effectiveness of the steps taken to resolve prior academic issues.

1.3.1.2 Course-level Competency Assessment 

At the conclusion of each term, the instructor completes several forms. The forms collect data on each student in the class. The demonstrate class competency levels, in the aggregate. This survey is accomplished through forms C, D, and F shown in Tables 1-A, 1-B and 1-C, below:
Table 1‑A Form C – Basic Knowledge Competencies
	1. Analytical skills: Translates mathematics and science concepts into practical applications using appropriate technical methods, processes, and tools.

2. Communication Skills: Articulates ideas in a clear and concise fashion, and uses facts to reinforce points. Written materials flow logically and are grammatically correct. Plans and delivers oral presentations effectively. Uses technology and graphics to support ideas and decision

3. Creative problem solving: Applies logic in solving problems and analyzes problems from different points of view. Develops many potential solutions to problems without rushing to premature conclusions. Uses modern engineering tools.

4. Life-Long Learning: Learns independently and continuously seeks to acquire new knowledge. Exceeds basic requirements of an assignment and brings in relevant outside experience to provide advanced solutions to the problems at hand.
	5. Project management: Sets goals, prioritizes tasks and meets project milestones. Seeks clarification of task requirements and takes corrective action based upon feedback from others. Creates action plans and timetables to complete assigned work. Completes homework assignments on schedule.

6. Research skills: Uses computer based and other resources effectively thus acquiring information from multiple sources. Organizes, interprets and validates data appropriately.

7. Systems Thinking: Understands how events interrelate and demonstrates an ability to take new information and integrate it with past knowledge. Integrates and uses knowledge from various courses, including Engineering, Physics, Mathematics, and Social Sciences, to solve technical problems.

8. Teamwork: Each student contributes a fair share to the completion of the task or project. Everyone participates, listens and cooperates with other students. Members share information and help reconcile differences of opinions when they occur.


Form C is the general School of Engineering basic knowledge competency form. It reflects the basic knowledge goals of the Computer Engineering program. As stated above, the instructor fills out this form online as grades are submitted at the end of the semester. The responses to the form are then compiled so that deficiencies for any student can be determined and corrected by meetings with the Dean and through tutoring and advising. 

Table 1‑B Form D – Project Management and Project Competencies
	1. Need-based design and demonstration of need: Discusses the need for the proposed design in an objective and realistic manner. Presents research that demonstrates need for the proposed design. Applies design methodology.

2. Aspects of proposed design that satisfy need: Identifies and evaluates what, if anything, currently satisfies the need addressed by the proposed design.

3. Reasoning in selecting among alternative designs: Uses rational, objective reasoning (common sense) to select from among alternative ways to satisfy the design need.
	4. Constraints/limitations in implementing design: Identifies constraints/limitations that may be encountered on the project.

5. Objectivity in predicting performance: Anticipates the performance of the design in an objective manner and does not make unsubstantiated claims.

6. Evaluation of effectiveness of final design: Determines ways of evaluating effectiveness of the final design.


Form D is the general Project Management form used by courses that have a project component. The language of the form is generic, fitting all departments. In computer engineering the form fits the requirements gathering and design aspects of a project. 
Table 1‑C Form E – Lab Competencies
	1. Planning: Establishes a plan for the proposed laboratory in a logical and structured manner.

2. Preparation of experimental set-up: Prepares an adequate procedure and set-up of the laboratory experiment.

3. Data acquisition: Uses rational, objective reasoning (common sense) to select from among alternative ways to satisfy the design need.

4. Data analysis: Acquires appropriate data to support the purpose of the laboratory.

5. Ability to choose among alternative set-ups: Uses rational, objective reasoning (common sense) to select from among alternative ways to satisfy experimental needs.
	6. Constraints/limitations in experimental procedure: Identifies constraints/limitations that may be encountered during the experiment.

7. Objectivity in predicting results: Anticipates the results of the experiment in an objective manner but does not make unsubstantiated assumptions.

8. Ability to draw substantive conclusions: Prepares a substantiated conclusion for the laboratory experiment.


Instructors in laboratory courses use Form E to indicate the instructor’s view of the student’s ability.

Faculty assessment of students is recorded on forms C, D and E, using a scale that ranges from 1-5. The data is graphically represented by the use of a histogram, as illustrated in Figure 1-A, which shows student ranking for the General Knowledge competency of Analytical Skills on a scale from one to five.

[image: image1.wmf]

Figure 1‑A An example of a histogram showing the distribution of student scores on a scale of 1 to 5 for the first of the Basic Knowledge Competencies. 
There are comprehensive charts that show the mean and range for all competencies. These appear in Appendix III. If the mean or minimum values are below 3, a conference between the faculty and the program chair, or the Dean is held. The meeting is used to identify the students who might need special attention. The raw and summarized data are included in the school-level Term Assessment Report.

The student competencies in Forms C, D, and E, are connected to the Computer Engineering program learning goals, as discussed in Criterion 3. They summarized in the following table:
Table 1‑D School of Engineering General Program Learning Goals

	A. KNOWLEDGE IN THE DISCIPLINE

	A.a Math and Science: Knowledge of relevant and fundamental areas of mathematics and science, and applications.

A.b Fundamentals: An up-to-date understanding of the fundamental areas in the discipline, and associated technologies

A.c Specialization: In-depth understanding of at least one area of specialization.

	B. SKILLS

	B.a Problem Solving: An ability to identify, formulate and solve open- ended engineering problems.

B.b Engineering Design: An ability to design a system, a component or a process to meet desired needs.

B.c Hypothesis Testing: An ability to design and conduct experiments as well as collect, analyze and interpret data.

B.d Communication: Highly developed verbal and written communication and evaluation skills.

B.e State-of-Art Tools: An ability to use the techniques and modern engineering tools necessary for engineering practice.

	C. LIFE-LONG PRACTICES

	C.a Lifelong Learning: A desire and respect for innovation, life-long learning, and currency of one's knowledge and skills.

C.b Liberal Arts: Appreciation and knowledge of the liberal arts and contemporary issues in a global environment.

C.c Collaborations: How to function as collaborators and leaders in team-driven environments.

	D. A SENSE OF SOCIAL RESPONSIBILITY

	D.a Technology and Society: An appreciation of the role of engineering technologies and solutions in society

D.b Professional Ethics: An understanding of professional and Ethical responsibility 

D.c Justice and Service: Respect for justice and willingness to serve societal needs.


Criterion 3 describes the Program Outcomes and Assessment as well as the relationship between these goals and the EAC Criterion 3 (a-k).
Each of the competencies in forms C, D, and E reflect the achievement of learning goals in the School of Engineering. This connection is summarized in Table 5, below. The notation A.a to D.c along the left side of the matrix, as given above, identifies the learning goals. The competencies from forms C, D, and E are given along the top of the matrix. At least five competencies reflect the achievement of each one of the program general learning goals.

Table 1‑E Matrix relating Course-level Competencies to Program Learning Goals

	
	
	Course Competencies
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Thus, for example, Competency 1 in Form C, “Translates mathematics and science concepts into practical applications using appropriate technical techniques, processes, and tools,” is connected to program learning goals A.a, A.b, A.c, and B.a.

In conclusion, the course-level faculty input provides one of several ways that the achievement of program learning goals is measured in the School of Engineering. 

1.3.1.3 Program Wrap-up Session

At the end of each term, the final meeting of program faculty is devoted to a discussion of the highlights of the term. Both pedagogical successes and student problems encountered by each faculty member in the program, in the course of the term are discussed. This information is eventually documented on a Wrap-up Session form, submitted to the Dean’s office and filed into the program portfolio. 

Program chairs and the Dean review the forms and use the information to plan appropriate action in support of better faculty engagement, quality management and improvement. The template for the Term Wrap-up Form, along with a companion survey form on the Quality of the Instructional Environment, is included in the ACQIP document that accompanies the self-study report. The results of these surveys are includes in the school-level Term Assessment Report, compiled each term.

Student Input into the Assessment Process
Students provide input into the assessment and quality control program in two ways. 

First, they have direct input assessment form (as described in Section 1.4.3.1) for each engineering course they take at mid-term and at the end of the term. 

Secondly there is a student representative on the SOE Assessment Committee and recent graduates complete an exit survey (as described in Section 1.4.3.2).

1.3.1.4 Student In-Course Assessments

These are described below. Three separate course-level surveys among students in course provide input to the assessment process in the School of Engineering.

a. Third-Week Student Course Assessment – The survey form is displayed below in Table 1-F. Two-way feedback, instructor-student and student-instructor, typifies pedagogy in the School Engineering. This survey is in accord with this intent to create a healthier learning environment in every class offered in the School. Students are requested to complete this survey form and return it to the instructor for his/her review and assessment of the students’ perspective of the course.

Table 1‑F School of Engineering- Third Week Course Assessment

	Course Date:

	ASSESSMENT ELEMENTS
	1

DISAGREE
	2

AGREE 

SOMEWHAT
	3

AGREE
	4

AGREE STRONGLY
	5

VERY STRONGLY AGREE

	1. The course is meeting my expectations
	
	
	
	
	

	2. Lectures/lab assignments are well organized
	
	
	
	
	

	3. The homework assignments help reinforce learning
	
	
	
	
	

	4. The course textbook is adequate (if applicable)
	
	
	
	
	

	5. The course handouts are adequate (if applicable)
	
	
	
	
	

	6. Extra help is available
	
	
	
	
	

	Comments or Recommendations


b. End-of-Term Student Instructional Assessment – This survey focuses on teacher effectiveness. It consists of ten assessment elements. This is addressed in Criterion 3 and the ACQIP document. The results of the survey are compiled for every class, and the data are reduced to a summary page. This information is included in the Term Assessment Report for each term, and is filed in the School-level portfolio. Program chairs and the Dean review the final results, and conferences with faculty are arranged, when necessary, to gain insights that might lead to quality improvement.

c. End-of-Term Student Assessment of Learning – This survey focuses on the students’ perception of having achieved the course learning goals as described in the course syllabus. It is discussed further under Criterion 3 and in the ACQIP document that includes a sample survey form. The survey forms are suitably scored and the data are reduced to map out problem areas. The program chair and the Dean review the results. They can trigger conferences with faculty and students, when necessary to improve the quality of the learning environment. These are included in the Term Assessment Report.

1.3.1.5 Feedback from Recent Graduates

 Graduating seniors are surveyed annually, immediately following their graduation. The survey questionnaire, included in ACQIP and discussed further under Criterion 3, offers the respondents an opportunity to assess their experiences as engineering students at Fairfield University, and evaluate the impact of their studies on their career. The results of the survey are compiled and reviewed by the Dean for input into the Plan-for-Change of the School of Engineering.

The reader should consult the ACQIP document, p. 19, for a more comprehensive view of the way these surveys enter into the plan for continuous improvement in the School of Engineering. A summary of the advising and assessment process is also presented in Figure 3-A, under Criterion 3.
1.4 Transfer policies and Assessment Procedures

The Department of Computer Engineering uses the transfer policies of the University and the School of Engineering. The assessment procedures also are from the University and the School of Engineering. They are discussed in the following sections.

Pre-College Transfer Credits

Fairfield University accepts a variety of both pre-college and transfer credits. The following describes those university-level policies:

Advanced Placement:

Fairfield University will award credit toward graduation for each AP course taken by a student, provided he/she has taken an Advanced Placement Test administered by the College Entrance Examination Board program and obtained a test score of four or five. It is the discretion of college/school officials to determine if such AP credits can be used to exempt students from specific University courses or requirements. Normally, AP credit will not exempt a student from requirements in his/her major. 

Higher Level International Baccalaureate Courses

Fairfield University recognizes the advanced nature of Higher Level International Baccalaureate courses. Generally, three credits may be awarded toward a Fairfield degree for a Higher Level IB course taken by a student provided a grade of six or seven is achieved.

College Courses Completed While in High School

High school students who earn college credit while still enrolled in high school can transfer those credits to Fairfield University if the following conditions are met: (1) A grade of C or better, (2) the official college transcript is sent to Fairfield, and (3) the student’s high school counselor sends written verification that the college credits or coursework were not used to fulfill high school graduation requirements, either in subject area or credits. No more than a total of 15 such credits will be accepted by Fairfield. 

Transfer Credit 

When students begin their university studies at other institutions and subsequently transfer to Fairfield University, the University accepts transfer credit under the following conditions: (1) no courses with grades less than C will qualify for transfer, (2) credit will be granted only for specific work completed at regionally accredited institutions whose quality has been approved by the University, and (3) only credit hours, not grades, will transfer. 

Residence Requirement: Every transfer student is required to complete at least two years of full-time (or equivalent part-time) undergraduate study at Fairfield in order to receive a Fairfield University Bachelor’s degree.

Community Colleges
Several of the Connecticut community colleges with engineering/technology programs have signed articulation agreements for credit transfer when their graduates (Engineering Associate’s degree) are admitted to Fairfield University for degree completion. Prime examples are the Naugatuck Valley Community College, the Norwalk Community College, Gateway Community College, and Three Rivers Community College.

Policies for Transfer of Credit by Matriculating Students

Courses taken at another institution are initially assessed against courses in the Fairfield University curricula by an advisor/counselor. The completed assessment forms along with official transcripts are sent to the Dean for final approval of credit transfer. Credits, not grades, are transferable, and only if the student has earned a grade of C or better for that course.

Students are cautioned that deans will grant permission to take courses elsewhere only when they can demonstrate compelling reasons to do so. Typically, students attend other institutions while on approved Educational Leave of Absence during the fall and/or spring semester to participate in a study abroad program, or to take advantage of a special curriculum offered at another US institution, or to enroll in courses during the summer or winter vacation. 

Records

Official transcripts from other schools and the Transfer Credit Form, signed by the SOE Dean, are kept in the student’s file secured in the Dean’s office. Courses taken elsewhere and used to satisfy either University core or Engineering program requirements are annotated on the Audit Sheet and then entered into the electronic student database system. Each semester, hard copies of each student’s Courses Completed/Transferred form are signed by the respective Department Chair and then placed in the student’s file. This process insures that the policies for the acceptance of courses taken elsewhere are enforced.

Degree Progress and Audits

The SOE office maintains a database of student records tied to the specific program requirements pertinent to that student (degree name and catalog year). The database is updated each semester and hard copies are printed out for the Dean, Associate Dean and Program Chairs. This database helps advisors assist both full-time and part-time students schedule their courses in an optimal correct sequence.

In addition, the University Registrar and Academic Computing Services developed an automated system in which each student as well as their advisor and the Dean or Associate Dean may run an on-line degree check. This system is particularly useful for determining whether or not specific University core requirements have been met. For example, the US Diversity and World Diversity requirements can be met by taking particular general education courses and, in some instances, specific sections of courses. This information, then, is used as aid in helping students plan their course schedules.

Any student wishing to graduate at the end of the current semester must submit a Graduation Application. Filing the Graduation Application triggers the Graduation Audit signed by the Dean or Associate Dean after verification that all University core and Engineering program graduation requirements have been satisfactorily met.

1.5 Conclusion

A profile of the students entering the School of Engineering’s Computer Engineering program was introduced in Section 1.1 of this report.

Section 1.2 presented the student services available in the School of Engineering, including student counseling, intervention, advising, tutoring and monitoring. The next section described assessment at the course-level. Program-level assessment will be described in Criterion 3.

Course-level assessment is used to ensure that learning goals are met. Assessment activities are documented in the Assessment and Continuous Quality Improvement Process (ACQIP) document that accompanies this self-study report; some of the forms are reproduced in this document. The means for creating the conditions for student achievement of program learning goals is the School’s ACQIP plan. 

Student learning is the essential element of the academic activity in the School of Engineering. This is measured using assessment instruments produced by the faculty and the students. Faculty input comes from:

1. The Students-at-Risk Surveys 

2. Course-level Competency Assessment (forms C, D, and E)

3. Program Wrap-up Session

4. The instructional environment survey

Student Input comes from course-level assessment:

5. Third-Week Student Course Assessments

6. End-of-Term Student Instructional Assessments 

7. End-of-Term Student Learning Assessments

Policies for screening transfer credits are detailed under the categories of pre-college credits and transfer credits.

Criterion 2 Program Educational Objectives

2.1 Introduction

Program educational objectives are supported by program learning goals, in accord with the mission of Fairfield University and the mission of the School of Engineering. Hence, the mission and learning goals that drive the education and shape the identity of Fairfield engineering graduates, and presage their professional accomplishments, are reviewed in the following paragraphs.

Fairfield University Mission

Fairfield University is a coeducational institution of higher learning whose primary objectives are to develop the creative intellectual potential of its students and to foster in them ethical and religious values and a sense of justice and social responsibility. A Fairfield education is a liberal education, characterized by its breadth and depth. It offers opportunities for individual and common reflection, and it provides training in such essential human skills as analysis, synthesis and communication.

Fairfield recognizes that learning is a lifelong process and sees the education that it provides as a foundation upon which its students may continue to build within their chosen areas of scholarly study or professional development. As a community of scholars, Fairfield joins in the broader task of expanding human knowledge and deepening human understanding, and to this end encourages and supports the scholarly research and artistic production of its faculty and students.

Fairfield has a further obligation to the wider community of which it is part, to share with its neighbors its resources and its special expertise for the betterment of the community as a whole.

Fairfield University values each of its students as an individual with unique abilities and potentials and it respects the personal and academic freedom of all its members.

The School of Engineering Mission 

In the framework of Fairfield University’s mission, the School of Engineering strives to maintain the highest level of institutional integrity and remain committed to the Ignatian ideals of education, namely intellectual rigor, service to others and service to faith, with the promotion of justice for all as an absolute requirement. In pursuit of this mission, the School of Engineering will commit its resources to the nurturing of the intellectual capital and skills of its students across disciplines. The School will act to assemble and maintain the material resources needed to support a robust working and learning environment. The School’s graduates will have mastered theoretical and practical knowledge of engineering skills, and will have acquired additional competencies in communication, critical judgment, social responsibility and a sense of economic, environmental, and ethical values. These men and women will be prepared to shape the future. They will practice effectively the engineering disciplines and allied activities in many areas of human endeavor, including industry/manufacturing, business, government service and education, or continue with postgraduate studies

The School maintains a continuous engagement with the community. By serving the manpower and professional needs of industry and business it strengthens its commitment to excellence in engineering education. The School provides options for lifelong education and renewal of skills to Connecticut engineers. 

The School is committed to serve all its constituencies, within and outside the University, with integrity, clarity of purpose, and unequivocal professionalism. To achieve this goal, the School has adopted the following tenets of effective student learning and pedagogy:

· Close relationships between the School and its students are a very high priority. Teaching faculty are guided to understand patterns of student learning, and to employ methods that best support student learning and personal growth. They use proven principles and/or create and experiment with new ones, in support of effective student learning.

· Engineering faculty need be expressly knowledgeable in their respective fields so that they may guide programmatic, curricular, and pedagogical change; they will strive for awareness of the new frontiers in their discipline through regular review of professional journals, attendance of conferences, and interactions with visiting academic and industrial practitioners. 

· Faculty will learn to identify opportunities for exciting new programs, and will initiate or influence strategic change.

· They will integrate laboratory experiences into class presentations and involve their students in “learning through doing”. 

Educational Objectives

Guided by the above mission, the Computer Engineering faculty has formulated a set of Program Educational Objectives that describe the expected accomplishments of graduates in the first several years after graduation. The objectives are published in the University undergraduate catalog and span four areas:

1.
Domain Knowledge, 

2.
Professional Practice, 

3.
Lifelong Learning, and 

4.
Engineering Citizenship. 

In the following paragraphs, describe the core elements of the BSCR program educational objectives.
Domain Knowledge

“Graduates will be able to apply their in-depth understanding in areas of computer systems within constraints of performance specification, budget and scheduling.”
Graduates of the Computer Engineering BS program work at the intersection of computer science, software engineering and electrical engineering. They apply their technical skills to the design of computer-based systems (both hardware and software). The Computer Engineering program has domains of knowledge in the areas of mathematical applications of computer science, object-oriented design, scientific visualization, signal processing.

The Computer Engineering program at Fairfield University has a strong foundation in the fundamentals of engineering, including courses in mathematics and science, mechanical engineering, computer programming, liberal arts, as well as major courses in computer engineering. In addition, electrical engineering courses and laboratory experiences are crucial elements of the program. Students take elective courses in their area of interest. Students have enough courses in mathematics and physics to obtain minors in both programs. Students in the Computer Engineering program are encouraged to apply for a minor in these areas.

The design aspect of engineering is emphasized throughout the curriculum. In their very first engineering course, Fundamentals of Engineering, students test and implement engineering design, and, in their very last course, the Senior Design Project, an interdisciplinary course, they design, construct, and test more elaborate systems in response to identified need.

The program strives to insure that its graduates will never be placed in a totally unfamiliar situation in professional practice. They are trained to be contributors to evolving technology at their place of work, to identify opportunities for breakthroughs and assume the initiative in decision-making circumstances.

The Fairfield University Mission includes the Jesuit goal of service. Educating students so that they can practice in their profession is a bare minimum requirement for them to be able to perform service to the community. Thus, the education of computer engineers is consistent with the Fairfield University Mission.

Professional Practice

“Graduates will develop their engineering design, problem-solving skills and aptitude for innovation as they work on multi-disciplinary teams.”
Graduates of the Computer Engineering program will practice their profession either as individual contributors or as members of a team in a competent and efficient manner. They are known for their knowledge in computer engineering and in-depth understanding of computer systems.

From their very first course, “Fundamentals of Engineering”, to their last course, “Senior Design Project”, our students are taught the value of working as members of a team. They develop a statement of work, a schedule, a budget, and a project plan. They submit weekly progress reports and make formal presentations at the end of the first and second term. At the end of the second term they present prototypes of deliverables. 

In addition to engineering acumen, the Senior Project course trains students to work alone on their particular part of the project, as well as to work on a team to make all the individual parts work as a system. Senior projects address problems that prepare students to work in the computer engineering profession. 

In addition, summer internships, often continued into the academic year, afford opportunities to students to work and be mentored by industry engineers and to sample the environment and mindset of engineering at the workplace.

Lifelong Learning

“Graduates will become experts in their chosen fields and broaden their professional knowledge with formal and/or informal continuing education.”
Graduates of the Computer Engineering program will be members of their professional society and will be committed to continue as lifelong learners and contributors to their discipline, and remain alert to its relation to society.

School of Engineering students are members of the Engineering Student Society (ESS), a blanket organization that encompasses all branches of engineering. Guest speakers are often invited to address students. They generally encourage students to join the professional society branches after graduation. Membership in a professional society provides lifelong learning through local and national meetings and journals. 

In addition to contributing to their professional organizations, students’ attitudes are shaped by the liberal arts curriculum at Fairfield University, including fourteen courses in such areas as English (three) History (two), Philosophy (two), Engineering Ethics (one), Religious Studies (two), Social Sciences (two), and Fine Arts (two). Two general electives complete the cycle of liberal education for the engineering majors. The ethics course is intended to establish principles of responsible professional behavior. Among the liberal arts courses, students are required to choose two of which are designated to satisfy criteria for World Diversity and US Diversity. The content of the diversity courses broadens the horizons of student education across boundaries of ethnicity, culture, and economic conditions. 

Finally, engineering majors have the option of one semester of study abroad, in such countries as Ireland, Germany, South Africa, Australia, UK, and elsewhere. This experience stimulates also a sense of the value of continuous learning across a spectrum of history, economics, social and cultural institutions. 

Having well-rounded members of society is consistent with the mission of Fairfield University. This is achieved by endowing our graduates with an education that has both breadth and depth.

Engineering citizenship

“Graduates will practice the ethics of their profession consistent with a sense of social responsibility.”
Graduates of the Computer Engineering program will practice in an ethical and professional manner and will constantly be aware of the impact of their efforts on safety and the environment. They will be active in and of service to the community. Graduates have a sense of social responsibility, making decisions that reflect their skill in the application of professional ethics.

The Jesuit mission of Fairfield University includes a directive of service to the community. Only by being able to relate engineering technologies to others in society can service be effective.

In keeping with the mission of Fairfield University, engineering students are constantly aware of the need to serve their community. It is reiterated that one required course in the curriculum is dedicated to ethics. Fully 30% of undergraduate students participate in off-campus service activities coordinated by the Campus Ministry. The ideas of service and ethical practices are re-enforced in meetings of the Engineering Student Society during the school term. Engineering citizenship requires that engineering graduates be engaged in public service, putting their expertise in technology to achieve the most good.

Ethical professionals are important to the Jesuit goals of justice and service. Consistent with the mission of Fairfield University, and the needs of our constituencies, the ability to practice and apply professional ethics is of utmost importance.

While the theory of ethics is an important goal of some programs, our emphasis is on the application of ethical guidelines. As a result, several cases are considered for a wide variety of situations that may arise in the computer engineering profession.

Review of Program Educational Objectives 

The BSCR program educational objectives are periodically reviewed by the SOE constituencies and by stakeholders of the program. These groups include:

1. Students in the program and recent graduates 

2. Alumni Association

3. Other Schools in the University, e.g., Arts and Sciences, School of Business and the School of Education.

4. Engineering faculty

5. Employers 

6. Computer Engineering Advisory Committees

The following subsections address each of the constituencies, in turn.

Students in the program and Recent Graduates 

Our assessment process is documented in the ACQIP handbook. The process is both formative and summative. 

Graduates of the program respond to a survey immediately upon their graduation. They are invited to provide feedback on the Computer Engineering program and on their preparation to perform effectively in their professional occupations. Their responses in this survey enter the database used in the Outcomes Assessment process as described in the ACQIP document that accompanies the present self-study report. 

The engineering undergraduate student body has both full time and part-time students. Those latter are traditionally employed in industry and work closely with graduate engineers. They have a direct view of the knowledge and skills required on the job in their company. This knowledge is often transferred to engineering faculty who might translate the workplace needs to curricular requirements.

The full-time students have the Engineering Student Society as a pathway to promote and transfer their ideas to the School’s faculty and administration. In addition, students in course fill out comprehensive evaluation forms reflecting how well their courses meet their expectations. This information is reviewed and is included in the Term Assessment Report.
Alumni Association

Our feedback from Alumni is conducted at the School of Engineering level. It provides both formative and summative feedback. This is done via a regularly scheduled assessment instrument. We maintain contact with our alumni using the SOE database; The Advisory Board of the School includes SOE alumni.

Input from these constituencies enters the architecture of the engineering curricula with an eye to the students’ preparation for achieving the program educational objectives. 

There are approximately 1800 names and addresses of School of Engineering alumni from graduate and undergraduate programs in the School of Engineering database and the Fairfield University Alumni Association database. 

Other Schools in the University

For major curricular issues, the School of Engineering is in continuous collaboration with the four programs in the School of Arts and Sciences, namely, physics, mathematics, computer science and chemistry. All four programs have created courses specifically for engineering and physics majors, so that they can directly address the topics of primary interest to the engineering programs. Chairs of these three four programs collaborate with the Dean of the School of Engineering and the engineering program chairs in setting the goals of courses that serve engineering majors.

Engineering Faculty

The engineering faculty is directly involved with the evolution of program curricula, the pedagogy employed for their implementation, the resources required to prepare the students to achieve the educational objectives. The faculty has open lines of communication with the program chairs and with the Dean of the School of Engineering. Curricular issues are continually under the microscope, and decision-making on those issues is driven by the program educational objectives. Course learning goals and instructional methods achieving them are described in Forms A and F, as contained in the course portfolio and illustrated in Figure 3-A under Criterion 3. Course syllabi are reviewed every term, in accord with the requirements described in the ACQIP document. In departmental meetings, in the end-of-term departmental wrap up sessions (see ACQIP), and in direct communications with colleagues and the Deans, program faculty have the opportunity to provide input that shapes the program’s effectiveness in preparing students to achieve the educational objectives. Along these lines, faculty development takes in half-day general faculty meetings twice a year.
Employers
Our ties to industry are quite close, and we often visit industry on-site, both to promote our own programs and to obtain formative feedback about our curricula and educational objectives.

For example, Northrop Grumman, a local radar manufacturer, makes extensive use of signal processing in their avionic systems. They emphasize network programming and scientific visualization as well.

Sikorsky is another industrially-based constituent. They make helicopters. Their avionics systems use network programming, signal processing, image processing, and visualization. Some of our adjunct instructors have worked (or continue to work) at Sikorsky and some of our graduates are recruited to work at this organization.

There are 450 dot-com companies in Fairfield County. We find that our use of Java is very important to an industry that has embraced object-oriented design in reliable server-side applications. As a result, we have integrated Java into our program.

Our Computer Engineering program embraces sound object-oriented design principles in the curricula. Thus, grounding in this area gives our graduates a head start when entering into industry.

Our domains are formulated to help our partnerships with industry. For example, Northrop Grumman demands a program that includes a strong domain in signal processing. As a part of this strategic partnership, we have also offered an on-site MS degree in ECE. This has proved very popular with both students and industry and has served to give us even more feedback about our curricula and educational objectives, improving our knowledge of the needs of industry.

Advisory Committees

The School of Engineering Advisory Board consists of 17 members, several of them leading their engineering organizations. The School of Engineering Advisory Board operates under a Governance Document that identifies the Board’s objectives and the tasks of its various subcommittees. The Board meets four times a year, in September, December, March and June, while its subcommittees carry out their tasks as required. The Board reviews and approves engineering programs and provides input in support of the vision that guides the School of Engineering. 
Faculty members are represented at the Computer Engineering Industrial Advisory Group, School of Engineering Dean’s Council, the School of Engineering Advisory Board and faculty at the Computer Engineering wrap-up sessions. These groups meet at regular intervals and have published minutes. They serve to provide formative feedback regarding curricula and educational objectives. 

The Computer Engineering Program has an Advisory Group that meets every term and discusses program educational objectives and other matters of curricular content. The group brings into the discussion information and suggestions regarding professional trends in computer engineering.
The Computer Engineering Curriculum and Evaluation

The constituencies described in Section 2.3 enable us to gather feedback about the Computer Engineering program and its curriculum. These elements enable us to undertake assessment and improvement of both our learning goals and our program educational objectives.

The present status of the Computer Engineering curriculum is described in the University undergraduate catalog. The program faculty, led by the program chair, evaluates the curriculum to ascertain its effectiveness in supporting the program educational objectives. Quite often, the curriculum is benchmarked against that of other well-respected institutions. 

The catalog describes the sequence of courses through a four-year course of study, and includes the description of course content and course pre-requisites. The University uses the Banner system to enforce the course pre-requisites at registration time. Engineering faculty is also alert to the need to confirm that students in their courses have satisfied the established pre-requisites.

The learning goals of each course are described in “Form A”, which defines how the course will meet the program learning goals and the educational objectives. A companion Form F details the distribution of instructional time among the course learning goals. The place of forms A and F in the assessment scheme is illustrated in Figure 3-A, under Criterion 3. Using Form A as a reference, a detailed syllabus is prepared for each course that includes how the course material relates to the objectives. The syllabus is discussed with the students at the first class meeting, and provides a basis for their review of the course at the end of the term. Forms A and F, and the syllabus, are saved in the course portfolio. They are updated on a regular basis.

With the help of their advisors, students enroll for the courses in the proper sequence. The Fairfield University Banner system is able to prevent students from enrolling in a course without the stated prerequisites.
At least one elective course is offered each term. The content of these courses is based on student interest, relevance, and input from the Computer Engineering Program Advisory Group.
Table 2-A below shows how each course in the BSCR curriculum supports the BSCR program educational objectives.

Table 2‑A Table showing how courses in the BSCR curriculum support the BSCR program objectives.
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Ongoing Evaluation of Goals and Objectives
Continuous quality improvement is practiced in the Computer Engineering Program, and throughout the School of Engineering, according to The Assessment and Continuous Quality Improvement Process (ACQIP). The assessment process is multifaceted and is described in detail in the ACQIP document accompanying this self-study report.

The following groups participate directly in this process:

Dean’s Council--includes Dean, Associate Dean, Laboratory Director, Fundamentals of Engineering Coordinator and department chairs of the undergraduate and graduate degree programs. It oversees the ACQIP process.

Quality Management Committee -- includes faculty, a student representative and is chaired by the associate Dean. It determines the kind of data that must be collected, the manner and method for data collection and management, and the preparation of reports with assessment results.

Laboratory Planning/Laboratory Usage Committee - composed of faculty and laboratory staff, chaired by Director of Laboratories. It has the responsibility of integrating laboratory experiences into the curriculum, recommend the necessary resources for this purpose, and conduct long-term planning for engineering laboratories across the curriculum in collaboration with program chairs.

Through these working groups, the faculty has achieved broad participation in the Assessment and Continuous Quality Improvement Process in the School of Engineering.

ACQIP provides a continuous stream of data and feedback on the degree of achievement of learning goals in support of the program educational objectives. The data compiled in the course of each academic term is entered into a database, and reduced to project out the information that is necessary to implement continuous quality improvement. Almost all the accumulated data, including student work, are also entered into course portfolios and program portfolios that serve as a library of materials reflecting the evolution of programs, methods and educational practices in the School of Engineering. Finally, a complete Term Assessment Report is compiled at the end of the term. It constitutes the basis for continuous quality improvement. Term Assessment Reports are archived and are available for review upon request. Two examples, from the spring and fall 2004 semesters, accompany this self-study volume.
Conclusion

In this criterion we reviewed the educational objectives of the Computer Engineering program. We also reviewed the manner in which that are monitored and supported. In the introduction, we described the context of the program, within the school of engineering, and within the broader context of Fairfield University. 

Section 2.4 described how the input from constituencies enables us to continuously assess and improve our program. Feedback from constituencies is essential for the assessment and achievement of our educational objectives. It is reiterated that a summary of the planning and assessment process is shown in Figure 3-A under Criterion 3. The entire quality management cycle via planning and assessment is contained in the ACQIP document accompanying this report.

Criterion 3 Program Outcomes and Assessment

Preliminaries

In the previous section, under Criterion 2, an analysis was presented of program educational objectives, the constituencies that provide feedback to the program, and the process for managing and employing the information gathered from the constituencies. In this section we turn to the key issue of Criterion 3, the program learning goals and their compatibility with EAC Criterion 3 (a-k) goals, and to the data that assist in the assessment of the outcomes that measure the achievement of those goals. 

Documentation of the Assessment Process

The reader is invited to review first the document titled Assessment and Continuous Quality Improvement Process (ACQIP) that accompanies this Self-Study Report. ACQIP describes the nuts and bolts of the assessment process that has been in effect in the School of Engineering since 1997. The protocols for data gathering, data reduction, outcome measurement, and plan for change to promote the further development of the program, are all delineated in detail in ACQIP. The assessment process is embedded in a three-year cycle, The Quality Management Cycle, and in the Program and Course-Level Planning and Assessment, on p.4 and p.20 respectively of ACQIP. For the sake of convenience, the Quality Management Cycle is reproduced in Appendix III of the present document. The Program and Course Level Planning and Assessment scheme which describes the sources of data and, importantly, the timeline for planning and assessment, will be shown later in this section. ACQIP has been expanded and improved continuously since its first inception in 1997. It reflects the commitment of the School of Engineering to desirable standards of engineering education and to the educational and pedagogical philosophy that govern its academic activities. 

Assessment Process Outcomes

The results from the assessment process are compiled every term in a Term Assessment Report. These reports identify areas that might require special attention from faculty, program chairs, advisors and the Dean. They also include statistics on SOE student services, and constitute the basis for corrective actions that would improve the program structure and the learning environment, and/or assist students in course who require special attention. Examples of the Term Assessment Report from spring 2004 and fall 2004, also accompany this Self-Study report. References will be made in the following narrative to both ACQIP and the Term Assessment Reports.

Assessment reports are used to assess Computer Engineering students at the departmental level. The Computer Engineering faculty reviews the assessment of student competencies during the end of the term wrap-up sessions. 

Course Portfolio 

All data relevant to every course in the Computer Engineering program are kept in individual course portfolios. The data are updated during and at the end of each term. Each portfolio includes:

· Forms A and F and the course syllabus, explicitly describing the learning goals and expected outcomes of the course (see Appendix IV in ACQIP).

· Samples of homework submitted and tests taken by students in the course, as well as the final comprehensive examination. All these are course content examinations.

· The instructor’s response to the 4th and 8th week surveys on Students at Risk, and the follow-up actions regarding those students. Students at risk are those whose work reveals possible impediments in achieving the course outcomes on the 4th and 8th week of the term. Actions to assist those students in overcoming difficulties are undertaken.

· The results of data on student competencies as assessed by the instructor (see discussion on Forms B, C, D, and E later in this section). Reported unsatisfactory competencies trigger actions on the part of program chairs. 

Additionally, student assessments of the course become part of the Assessment Report.

Program Portfolio

This portfolio includes mainly the instructors’ responses to the Dean’s survey regarding the quality of the instructional environment and Instructor’ reports, from the program Wrap-up Session held at the end of each term. These are used to assess student performance and the instructional milieu. For example, if problems arise with a student, in several courses, this will be brought out in the session. The advisor is made aware of the students’ difficulties and help is provided.

Computer Engineering Curriculum and Learning Goals 

The Computer Engineering curriculum consists of courses in the sciences, math, liberal arts, as well as in software engineering. There is a large liberal arts core taken by our students that reflects the mission of the University to instill students with a liberal education that has a focus on ethical values and a sense of justice and social responsibility.

Curriculum

As shown in the Quality Management Cycle (Appendix III this document, and p.4 in ACQIP) the first step in this process is the determination of program learning goals and educational objectives. From these the program content, i.e. the program curriculum, is derived. The driving force for the curriculum is the program’s learning goals. The BSCR 4-year curriculum is detailed in the Engineering Undergraduate catalog, and in a different form on the next page. 

The graduation requirement with the BSCR degree is 132 credits. There are 48 credit hours devoted to the liberal arts, 21 credit hours devoted to mathematics and 16 credit hours devoted to physics (including EE213/EE213L, which are often taught by the physics department). As a result, Computer Engineering students are eligible for a minor in mathematics and physics.


[image: image2.wmf]Figure 3‑A BSCR program curriculum sheet showing categories of courses required. The student’s advisor uses the sheet to track progress through the curriculum.

Learning Goals in Comparison with the EAC a-k Outcomes.

The courses in the curriculum are established to support the program learning goals shown in Table 1-D under Criterion 1, and ultimately the program educational objectives given in Criterion 2. The learning goals of the Computer Engineering program are also described on pp 6-7 of ACQIP. For the sake of convenience, they are reproduced here in Table 3-A, left column, along with their correspondence to the EAC Criterion 3 outcomes on the right column (as in Table I in ACQIP).

Table 3‑A Correspondence between BSCR program Goals and ABET Criterion 3 outcomes

	BSCR Program Learning Goals
	EAC Goals (Criterion 3 a-k)

	A:
KNOWLEDGE IN THE DISCIPLINE

A.a
Math and Science: Knowledge of relevant and fundamental 
 areas of mathematics and science, and  applications.

A.b Fundamentals: An up-to-date understanding of the 

 fundamental areas in the discipline, and associated technologies

A.c Specialization: In-depth understanding of at least one area of 

 specialization.
	(a) An ability to apply knowledge of mathematics, science, and engineering



	B: SKILLS

B.a Problem Solving: An ability to identify, formulate and solve 

 open- ended engineering problems.

B.b Engineering Design: an ability to design a system, a 
 component or a process to meet desired needs.

B.c Hypothesis Testing: An ability to design and conduct 
 experiments as well as collect, analyze and interpret data.

B.d Communication: Highly developed verbal and written 
 communication and evaluation skills.

B.e State-of-Art Tools: An ability to use the techniques and

 modern engineering tools necessary for engineering practice.
	(e) An ability to identify, formulate, and solve engineering problems.
(c) An ability to design a system, component, or process to meet desired needs.

(b) An ability to design and conduct experiments, as well as to analyze and interpret data.

(g) An ability to communicate effectively 
(k) An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

	C: LIFE-LONG PRACTICES

C.a Lifelong Learning: A desire and respect for innovation, 
 life-long learning, and currency of one's knowledge and 
 skills.
C.b Liberal Arts: Appreciation and knowledge of the liberal arts 

 and contemporary issues in a global environment.
C.c Collaborations: How to function as collaborators and leaders in 

 team-driven environments.
	(i) A recognition of the need for, and an ability to engage in life-long learning
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       (h) The broad education necessary to 

       understand the impact of engineering 

       solutions in a global and societal context

       (j) A knowledge of contemporary issues
(d) Ability to function on multi- disciplinary 
 teams

	D: A SENSE OF SOCIAL RESPONSIBILITY

D.a Technology and Society: An appreciation of the role of 

 engineering technologies and solutions in society

[image: image19..pict]D.b Professional Ethics: An understanding of professional and 
 ethical responsibility 

D.c Justice and Service: Respect for justice and willingness 

 to serve societal needs.
	(h) The broad education necessary to 
 understand the impact of engineering 
 solutions in a global and societal context

 (f) An understanding of professional and 
 ethical responsibility. 




Hence, all twelve EAC Criterion 3 (a-k) goals are addressed by the BSCR learning goals.

It is now important to note how the BSCR program learning goals, A.a to D.c, in Table 3-A are in support of the four educational objectives of the BSCR program as described in ACQIP, p.8, and in the previous section under Criterion 2. Table 3-B below illustrates the extent to which this is accomplished. It should be noted that at least five program learning goals underlie each educational objective, so that the likelihood is maximized that BSCR graduates will be able to meet those objectives within a few years of graduation.

Table 3‑B Matrix Relating Learning Goals to BSCR Program Educational Objectives
	
	Program Educational Objectives

	BSCR Learning Goals
	1. Domain Knowledge
	2. Professional Practice
	3. Life-Long Learning
	4. Engineering Citizenship

	A.a Math & Science
	X
	X
	
	

	A.b Fundamentals
	X
	X
	
	

	A.c Specialization
	X
	X
	
	

	B.a Problem Solving
	X
	X
	
	

	B.b Engineering Design
	X
	X
	
	

	B.c Hypothesis Testing
	X
	X
	
	

	B.d Communication
	
	X
	
	

	B.e State-of-art Tools
	X
	X
	X
	

	C.a Lifelong Learning
	X
	X
	X
	

	C.b Liberal Arts
	
	X
	X
	X

	C.c Collaboration
	
	X
	X
	X

	D.a Technology and Society
	
	X
	X
	X

	D.b Professional Ethics
	
	X
	
	X

	D.c Justice & Service
	
	X
	
	X


A narrative description of the learning goals is now in order to clarify further how these goals support the program objectives:

Knowledge in the discipline

A.a. - MATH/SCIENCE. Knowledge of the relevant and fundamental areas of mathematics and science, and applications. 

• Students will learn and apply the following mathematics to their computer engineering discipline:

a)
Linear algebra

b)
Differential equations

c)
Object-oriented applications

• Students will acquire fundamental knowledge and learn to apply the following:

a)
Computer science

b)
Digital design

c)
Signal processing

A.b. - 
CR/TECHNICAL. An up-to-date understanding of the fundamental areas in the discipline, and associated areas. 

• Students will understand and apply the following fundamental concepts in computer engineering:

· Signal processing 

· Computer visualization

· Computer systems / networking / architecture

A.c.-SPECIALIZATION. Students will demonstrate an in-depth understanding in at least one area of specialization. Examples of these areas include, but shall not be limited to: 

· computer science 

· software engineering

· mathematics

· electrical engineering

· computer hardware

Skills in the practice of computer engineering

B.a. - 
PROBLEM SOLVING. An ability to identify, formulate, and solve open-ended engineering problems. 

B.b. - 
DESIGN. An ability to design a system, a component, or process to meet desired needs. 

B.c. - 
EXPERIMENTS. An ability to design and conduct experiments as well as collect, analyze, and interpret data. 

· Students acquire rudimentary skills in laboratory experimentation as part of the physics requirement. 

· Students perform experiments in the areas of signal processing, visualization and computer systems.

B.d. - 
COMMUNICATIONS. Students demonstrate verbal and written communication and evaluation skills as a part of their English and Senior Project requirement.

· Students are skilled in the areas of literature and written communication through a strong liberal arts core curriculum. 

· Students give oral presentations and do extensive reading both in and out of their field.

· Students make oral presentations and prepare written reports as part of a professional level senior project.

B.e. - 
ENGR TOOLS. An ability to use the techniques and modern engineering tools necessary for engineering practice. 

· The domains of scientific visualization and signal processing require a demonstrated ability of state-of-the-art software and hardware subsystems.

· Students can prepare written programs that require demonstrated knowledge in object-oriented design and analysis.

Students acquire life-long professional practices.

C.a. - 
TECH PRACTICES. A desire for innovation, life-long learning, and currency of one’s knowledge and skills. 

· Students learn to use resources, such as library and online search engines.

C.b. - 
HUMANISTIC. Appreciation and knowledge of liberal arts and contemporary issues in a global environment. 

· Students have an extensive liberal arts core in the university curriculum that gives them a well-rounded foundation in areas outside the engineering field.

C.c. - 
TEAMWORK. Students can function as collaborators and leaders in team situation. 

· Students develop team communication and leadership skills during their senior project.

A sense of social responsibility.

D.a - 
SOCIETY. An appreciation of the role of engineering technologies and solutions in society.

· Students have exposure to industry through internships they are carefully chosen to foster both an appreciation for engineering and its role in society.

D.b. 
ETHICS. An understanding of professional and ethical responsibility.

· Students have informal and formal training in engineering ethics in the curriculum and through the internships.

D.c. 
Justice and Service 

· Justice and Service is integrated into the undergraduate curriculum. This includes the 16-course core. Students take 3 courses in English, 2 History, 2 philosophy, 2 religious studies, 1 ethics, 2 social sciences, 2 fine arts, and 2 general electives. Some of those courses support the justice and service part of the university mission. 

Plan for Continuous Improvement
The assessment plan for the BSCR program goals at Fairfield University – described in detail in the ACQIP document - is based on an ongoing process that starts at the level of individual courses and continues to the program level. The SOE Quality Management Committee (QMC) is coordinated by the Associate Dean and reports to the Dean. Faculty, students, advisors and the Dean’s Council are all involved in the process. Aside from monitoring students’ progress through the 4th week and 8th week Students at Risk survey, outcomes are assessed at the end of each term by means of data from Forms B, C, D, and E, as described below. The sources of data and the established timeline of assessment and quality improvement are embedded into the Program and Course Level Planning and Assessment construct shown in Fig 3-B on the next page. Along with Appendix I, this information is at the core of assessment in the School of Engineering. A more elaborate version of Fig.3-B is on pp.25-27 of the ACQIP

Figure 3-B Program and Course-Level Planning and Assessment
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In Figure 3-B, under the Planning process, form A, form F, and the course syllabi are prepared and sent to the Quality Management Committee (QMC) for their review and validation. Under the Data column, assessment actions are listed as Students at Risk, Forms B, C, D and E, program wrap-up forms, and surveys regarding the instructional environment. This information goes to the QMC team, as well. These data along with the planning documents are input into the quality control process and are kept either in electronic databases or in the software engineering program portfolio. This entire process is discussed in the ACQIP document. The balance of the information in Figure 3-B, and the methodology and implications as far as the outcomes assessment process is concerned are reviewed in the following sections.

Data from Faculty

The reader should use Figure 3-B above as a reference to the discussion that follows. Sources of data are easily identified in Figure 3-B. At the course level, data from faculty regarding student academic progress and achievement of goals are submitted to the Quality Management Committee via quantitative scores as follows: 

· Form B, Academic performance indicators.

· Form C, Assessment on Basic Knowledge Competencies.

· Form D, Assessment on Project Technical Competencies.

· Form E, Assessment on Lab Technical Competencies.

These forms were discussed under Criterion 1. For the convenience of the reader the essential elements of each form C, D, and E are shown in Table 3-C below. The QMC processes the information on the twenty-two competencies included on these forms. Feedback is compiled, and the forms are placed in the Course Portfolio (see later section for details), while the audited materials, with the data reduced to reflect achievement of learning goals, follow the assessment path shown in Figure 3-B on the previous page. Ultimately, this feedback provides the basis for change and innovation at the course level and to the program curriculum.

3.1.1.1 Forms B, C, D, and E

Form B records student progress in terms of scores achieved in tests, homework, projects and lab reports, as well as the final grade in the course. Should these scores be at or higher than the Critical Level of Performance (CLP) set at C-, the student is judged to have achieved to a measurable degree the course learning goals. Otherwise, the student will be scheduled to receive appropriate assistance and mentoring. 

.

Table 3‑C Student Competency Forms

	Form C - Basic Knowledge Competencies 

	C1 Analytical skills

C2 Communication Skills

C3 Creative problem-solving

C4 Life-Long Learning
	C5 Project management

C6 Research skills

C7 Systems Thinking

C8 Teamwork

	Form D - Project Technical Competencies 

	D1 Need-based design and demonstration of need

D2 Aspects of proposed design that satisfy need

D3 Reasoning in selecting among alternative designs
	D4 Constraints/limitations in implementing design

D5 Objectivity in predicting performance 

D6 Evaluation of effectiveness of final design

	Form E - Lab Technical Competencies 

	E1 Planning

E2 Preparation of experimental set-up

E3 Data acquisition

E4 Data analysis
	E5 Ability to choose among alternative set-ups

E6 Constraints/limitations in experimental procedure

E7 Objectivity in predicting results

E8 Ability to draw substantive conclusions


3.1.1.2 Assessment Based on Course Competencies

The BSCR program relies heavily on the ACQIP assessment process initiated by the School of Engineering in 1997. The heart of this process involves the instructor at the individual course level who works with his department chair and Dean to identify those program goal outcomes supported by that course. Not only does the instructor monitor the progress of each student through that course in order to assign a final grade, but each instructor evaluates each and every student at the end of the course according to the detailed competencies in Table 3.C, and discussed more explicitly under Criterion 1. 

Faculty complete forms B, C, D, and E on the web and transmit those to the QMC. On a scale 1 to 5, each student is evaluated for eight areas of basic knowledge (From C). For those courses that require a project, the instructor uses Form D to report student evaluations in each of six areas of the students’ project competency. Finally, for laboratory courses, each student is evaluated on eight aspects of laboratory competence using Form E.

The Assessment Coordinator compiles assessment from forms C, D and E each semester. As discussed under Criterion 1, this report has two functions: (1) to monitor student progress and (2) to provide a diagnostic tool to highlight any academic and learning problems. 

A very significant aspect of the process is the close relationship between the Course Competencies discussed above, and the BSCR program learning goals presented already in Table 3-A. The following table, 3-D, is a matrix that illustrates this relationship.

Table 3‑D Matrix relating Course-level Competencies to Program Learning Goals

	
	
	Course Competencies

	
	 
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	D1
	D2
	D3
	D4
	D5
	D6
	E1
	E2
	E3
	E4
	E5
	E6
	E7
	E8

	Program Learning Goals
	A.a
	X
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 

	
	A.b
	X
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 

	
	A.c
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	B.a
	X
	 
	X
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	X
	 

	
	B.b
	 
	 
	 
	 
	 
	 
	 
	 
	X
	X
	X
	X
	X
	X
	 
	 
	 
	 
	 
	 
	 
	 

	
	B.c
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	X
	X
	X
	X
	X
	X
	X

	
	B.d
	 
	X
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	 
	X
	 
	X
	 
	X

	
	B.e
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	X
	X
	X
	X
	 
	 
	X
	X
	 
	 
	 
	 

	
	C.a
	 
	 
	 
	X
	X
	X
	X
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	C.b
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	C.c
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	D.a
	 
	 
	 
	 
	 
	 
	X
	 
	X
	X
	 
	 
	X
	X
	 
	 
	 
	 
	 
	 
	 
	 

	
	D.b
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	X
	X
	 
	 
	 
	 
	 
	 
	 
	 

	
	D.c
	 
	 
	 
	 
	 
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


One notes, for example that assessment of competencies C1, C7, D3 and E1 reflect a student’s performance in achieving learning goal A.a
Archives of SOE assessment data, collected over the four years of students’ undergraduate studies, allow the program faculty the opportunity for summative evaluation of each and every BSCR student as they prepare for graduation. So, the record of each student can be queried as needed. One-way to view this information is to average the scores for the 24 course competencies (SOE Forms C, D & E) over the career of the student. The rationale behind this approach is that all courses taken in the BSCR curriculum contribute toward the exit competencies expected at the time of graduation. 
This was done for the six 2005 BSCR graduates with a target level of 3.0 or better set for each BSCR program goal outcome. The results are presented in Table 3-E, along with the mean value of all fourteen outcomes. Any outcomes falling below the target level are highlighted.
Table 3‑E Program goal outcomes for each 2005 BSCR graduate
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Table 3.E shows that, one student (DL) fell below the target level of 3.0 for BSCR learning goals C.b (Liberal Arts) and C.c (Collaboration). In this case, the BSCR faculty took into account DL’s performance on the Senior Design project and student professional activities to conclude that this student, along with the five other graduates, met or exceeded each of the fourteen BSCR program-learning goals.

The data in Table 3-E are presented pictorially in Figure 3-C. Each of the categories, A through D has been averaged for the sake of visual clarity. The bar chart provides a convenient comparison of all six graduates.

[image: image5.emf]
Figure 3‑C BSCR program goal outcomes for each of six 2005 graduates. The target level of 3.0, or better, is just met by student DL and exceeded by all the others.

Although averaged data were used for this summative outcomes assessment analysis, the Term Assessment Report uses the raw (not averaged) data to monitor students and to assess their progress through the BSCR curriculum. This analysis is used in conjunction with other student learning outcomes assessment tools such as capstone project evaluation and performance on examination questions tied to BSCR program goals.

In addition to Table 3-E and Fig.3-C above showing scoring of competencies for six students, above, Appendix III contains graphical representations of the competencies score for the total percent of all engineering majors for two terms: Spring and Fall 2004. Each of the 22 competencies is presented. These figures show clearly that the competencies data, among other measures, are a gauge of achievement of learning goals by the SOE students. 

3.1.1.3 Assessment Based on Critical Level of Performance

The student’s Critical Level of Performance (CLP) set numerically at C- is assessed on the basis of information from Form B, the academic performance in the course.
It should be noted however, that each instructor has the responsibility of structuring educational strategies, tests, quizzes and homework and the comprehensive final examination in each course with a focus on testing student learning that is in accord with program goals. Corrective intervention is exercised for students who score lower than the CLP as reflected in Form B. It should be born in mind that this is only one measure and must be considered with all other independent measures of achievement.

To reiterate, the course-level competencies in Table 3-C tied to program learning goals as shown in Table 3-D, have been employed since 1997 as one measure of assessment, among others. As discussed in Criterion 1, data are used first to identify broadly the courses where one or more students have contributed to a low average class score for specific competencies, and then identify the individual students responsible for the low score. In conferences with the faculty, both the nature of the instructional environment in those courses and corrective actions for the low scoring students, are discussed. Additionally, problems in individual courses may be identified and steps are taken to attend to them. 

3.1.1.4 Assessment Based on the Senior Design Project 

The Senior Design Project is a graduation requirement of all engineering students. It is a yearlong, team-driven project, often sponsored by industry, intended to emulate software engineering design work at the professional level. 

The engineering faculty regards the Senior Design Project as a critical element of the learning outcomes assessment plan. It is an educational experience in which students are required to draw upon all aspects of their academic/professional training. It requires the application of software design methodologies and programming skills. It requires an advanced understanding of topics such as algorithms, operating systems, networking, and databases. Literature searches, synthesis of concepts, as well as requirements analysis and the building of prototypes are required of the project’s team members. 

The working environment develops team collaboration. The project requires interactions among team members in requirements gathering, analysis of requirements and features, design, interfacing various prototypes, development of a user friendly graphical interface, and eventual construction of a software system. The project process is an iterative methodology with continual interplay among requirements, design, implementation, and testing. Writing skills are developed through assignments dealing with requirements, and documentation of software and design. Students are assigned weekly tasks, report on their progress through weekly performance reviews, and are judged by their completion of these tasks. A demonstration of the prototypes or software systems developed is the final result of the course at the end of the second semester. The fall and spring semester schedule of activities and required deliverables are described below.
Senior Design Fall Semester

A vision statement is developed with the help of the project sponsors, mentor and/or client. The vision statement gives the features of the software system to be developed. This is expanded into a set of requirements.

Students are given weekly assignments; these may include development of prototype code, requirements gathering and analysis, designs tasks, or development of storylines for graphical interfaces.

A set of milestone deliverables are produced including project plans, vision statement, requirement descriptions, designs, prototypes, and test patterns.

Individual and team presentations are made periodically to the sponsors, mentors, and other interested parties.

Senior Design Spring Semester

The project has team design reviews during the course sessions and requirements are iterated and updated as needed.

Prototypes are expanded and integrated into a working project complete with a graphical user interface.

The system is tested as integration continues.

A team presentation is made to the faculty, sponsors and peers which will provide a clear and concise description of the project efforts and the resulting product or process.

A demonstration of the final result of the year’s effort is made to faculty, sponsors, industrial representatives and peers.

Senior Design Summary

The senior design project promotes most of the program learning goals that were reviewed earlier in this section. The educational experience of the senior project culminates in deliverables that are judged at multiple levels by faculty and project mentors, and provide a robust measure of achievement of goals. 

Specifically the outcomes of the Senior Project, which measure degree of achievement of learning goals, are measured according to specified performance indicators. 
Funding

The School of Engineering has a special fund for supporting purchases of instruments, parts and supplies for the Senior Project. The best of the Senior Design Projects wins the annual Dean’s Award for Design and Performance.
Data from Students

At the midterm point in each class students are surveyed to determine their satisfaction with the instructional processes in their classes. At the end of each academic term, students complete three surveys for each one of their courses. These surveys were discussed under Criterion 1.

These surveys are not self-evaluations. Instead they represent the students’ assessment of the quality and effectiveness of the learning environment and the fidelity of the instruction to the learning goals stated in the course syllabus. The three surveys are as follows:

a. A SOE Student Course Questionnaire (learning assessment) which captures students’ expectations from individual courses and their satisfaction with the achieved learning. A copy of the Questionnaire is included in Appendix III. The aim of this survey is to produce a metric of student expectations vs. their satisfaction in such areas as 

· Faculty’s interest in the student’s mastery of the material

· Understanding of purpose served by the course

· Ability to relate course to career preparation

· Opportunities to develop personal skills

· Opportunity to meet personal needs

· Opportunity for hands-on experiences

· Opportunities for receiving feedback from instructor 

b. A University-sponsored student questionnaire (teaching assessment) addressing quantitatively the level of instructional effectiveness

c. A second University-sponsored questionnaire, scored qualitatively, is an open-ended teaching evaluation.

Information from the learning evaluation and the teaching assessment are processed, feedback is compiled, and submitted to the Quality Management group. Copies of summary results are placed in the course portfolio and included in the Term Assessment Report for each academic term.

3.2 Closing the Loop 

The critical element in assessment and quality management is the annual timeline and the “closing of the loop”, namely identifying the responsible bodies to act on the message that emerges from information on planning and implementing educational strategies, and assessing of outcomes of the educational experiences in the School of Engineering.  A glimpse of this was first offered by the Quality Management Cycle in Appendix III (and Fig.1 in ACQIP), and by the Program and Course-Level Planning in Fig.3-B in this Criterion. A more elaborate representation of the system is given in Table VI, pp. 25-27 of the ACQIP document. The first column shows the processes and documents that are the components of the total ACQIP process. Subsequent columns show when and by whom each action is initiated, describe the output and the recipient that will initiate corrective actions to improve student performance and hence achieve the learning goals. This is the “closing of the loop”. Finally, the last two columns show where and by whom records are kept. 

The specific actions in the last three years that demonstrate how outcomes are employed to sustain continuous quality improvement of the program are described in the following. Here, we identify changes as a result of assessment, and anticipated or measured outcomes from those changes.

As a result of a re-evaluation of the program educational goals for the Computer Engineering program, new domains were proposed and accepted. The process of curricular innovation is a process of continual improvement and assessment. Several new courses have been added to the program. The planning team had to write new syllabi for all of them in accord with the program learning goals and educational objectives. Based on the number of mathematics courses, BSCR students now automatically get a math minor when they come through the program (taking 7 math courses):
The following is a list of new or revamped courses: Several of those are shared with the electrical and software engineering programs. Feedback from the programs constituencies was instrumental in bringing about innovation and change.
1) CR206 Adv Optics-Comm. Lab

2) CR 245 Digital Design I

3) CR246 Digital Design II

4) CR310 Voice & Signal Processing

5) CR311 Image Processing

6) CR320 Computer Networks

7) CR325 Computer Graphics

8) CR382 Ind. Study in Computer Engineering

9) PS122L Optics Lab

10) CS232 Data Structures

In addition, sound principles of object-oriented design have been integrated throughout the curriculum, particularly in CS131, CS132 (Computer Programming I and II), CS232 (Data Structures), CR310 (Voice and Signal Processing), CR311 (Image Processing), CR320 (Computer Networks) and CR325 (Computer Graphics).

Massive program changes, like these, were brought about as part of a process of continuous assessment and improvement. Without feedback from constituents, these changes could would not have been made possible.

Criterion 4  Professional Component

This section describes how the engineering faculty assures that the curriculum devotes adequate attention and time to each curricular component area and describes how students are prepared for computer engineering practice in a manner that is consistent with the learning goals and educational objectives of the program and institution. Computer engineering requirements prepare students for engineering practice through a curriculum that culminates in a major design experience.

This section also describes how the engineering experience incorporates engineering standards and realistic constraints into the program. It also describes how the curriculum allocates time to the professional component, which including mathematics, basic science, engineering, and general education. 

4.1 Introduction 

The Computer Engineering program educational objectives are described in Criterion 2. The program learning goals and assessment of outcomes are described in Criterion 3. Criterion 4 describes the means for achieving both the program educational objectives and the learning goals.

4.2 Basic-level Computer Engineering Curriculum

The curriculum for the Computer Engineering program consists of 132 credit hours. Of those, 48 credit hours are devoted to general education courses in five seven areas:, English, History, Engineering Ethics, Philosophy, Religious Studies, Social Sciences, and Fine Arts. In addition, engineering students have two general electives. They are required to devote one of those to a communications course, EG111 offered by the English Department. 

The Core Curriculum of Fairfield University is the liberal arts foundation upon which rests the education of the undergraduate students. Through the selection of liberal arts courses from the coreCore, students become acquainted with a body of knowledge in the humanities, social sciences and fine arts, and are introduced to the values that guide the conduct of the search for wisdom, in the context of a Jesuit University.

The Mission of the Core Curriculum is twofold: to nurture the formation of the undergraduate student as a thinking and caring citizen of the world of today; and to provide the general educational background against which the student can put into relief the more advanced intellectual or technical attainment of a “major” field of study.

The 16-course general education curriculum, the Core, reflects the mission of Fairfield University to endow its graduates with a broad and robust knowledge and understanding of humanistic and social developments, and assist them in growing a strong sense of service to faith and justice. Table 4-A details the distribution of courses in the liberal arts core (general education).
Table 4‑A General Education Component of the Computer Engineering Curriculum
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Fairfield University has a U.S. Diversity and World Diversity requirement that must be satisfied by two of the general education courses. 

4.3 Mathematics and Basic Science

The mathematics and basic science courses for the Computer Engineering curriculum are a series of rigorous courses, along with laboratory courses in chemistry and physics. These latter courses are offered by the College of Arts and Sciences and are augmented with several of the courses offered by the School of Engineering. The following table lists 21 credit hours of mathematics topics and 12 hours of basic science topics, totaling 33 credit hours of college math and basic science.

Table 4‑B  Mathematics and Basic Science Topics 
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Engineering Topics 

The Computer Engineering curriculum has both engineering science and engineering design. The program covers 3 computer-engineering domains:

1. Signal Processing

2. Visualization and

3. Computer Systems

Table 4-C lists the engineering courses that cover the 3 domains. Senior Design I and II, CR390 and CR391, caps the program. Table 4-D, maps program learning goals to the domains.

Table 4‑C Engineering Science Topics 
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There are 3 dedicated laboratory courses included in the Computer Engineering professional component of the curriculum.

Table 4-D shows how the computer engineering domains are supported by courses in the program.

Table 4‑D Courses in support of Domains
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Table 4-E shows how the Program Learning Goals (PLG’s) are supported by the Computer Engineering courses.

Table 4-E Curriculum Distribution among Program Learning Goals
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4.4.1   Design

In Computer Engineeri
ng, design concepts are introduced into the curriculum in the freshman course EG31 and EG32, Fundamentals of Engineering. Themes that are first encountered in this courses, i.e., principles of design, the use of engineering tools to frame engineering design concepts, teamwork and project management necessary to implement design concepts, communications and ethical responsibility, are repeated as much as possible across the Computer Engineering curriculum in subsequent years. Hence, it is expected that by the time students embark on the Senior Project, they are endowed with the core skills necessary for the successful completion of what is meant to be the culminating experience of their undergraduate career. In a true sense, the Fundamentals of Engineering and the Senior Project are the two “book ends” of engineering education at Fairfield University. 

4.4.2 Design experiences in coursework
Table 4-F summarizes the design content of courses in the Computer Engineering curriculum.

Table 4‑F  Design Content of Computer Engineering courses

[image: image10.wmf]
The CR390 and CR391 sources are described in more detail in Section 4.4.3.
4.4.3 Senior Design 
Project

The Senior Design Project (SDP) is a graduation requirement for all Computer Engineering students. It is a year-long, team-driven project, often sponsored by industry, intended to emulate engineering design work at the professional level. 

The SDP is a two-term capstone design experience where students work in teams on advanced projects that require the application of engineering concepts and design methodology. Literature searches, synthesis of concepts, as well as analysis and experimentation are required of the project team, in order to develop team collaboration, and writing and presentation skills. Written progress reports are required monthly with an oral summary and discussion. An oral presentation and written report are required at the end of each semester. Students are expected to address such issues as accuracy of design, implementation, manufacturability of product, ethical aspects of design, health and environmental issues, standards and safety considerations. The specific general learning goals, A.a to C.c, specified in Criterion 3 and in the ACQIP document, are promoted by the senior project as indicated in Table 4-G below which identifies the outcomes and performance indicators that measure achievement of the goals.

Table 4-G maps the program learning goals (see Table 3-A) to the outcomes that measure the achievement of those goals. These are mapped into performance indicators that show how assessment of the outcomes is performed.
Table 4‑G Program Learning Goals - Outcomes and Performance Indicators in Assessing the Senior 
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4.5  Aids to Implementation of the Professional Component

4.5.1 Student-Faculty Ratio and Use of Resources
An important feature of the Computer Engineering program is the student-faculty ratio (Table I-2, Course and Section Size Summary). This ratio promotes the professional development of Computer Engineering students. In addition, access to counseling, tutorial services, faculty, labs, instrumentation, the Internet and the library, contribute to the engineering milieu. Students are reminded to exercise time management skills and to take advantage of these resources.

Additional opportunities that enhance the professional component of the Computer Engineering program are the Engineering Students Society and the School of Engineering Internship Program.
4.5.2  Engineering Student Society

The Engineering Student Society (ESS) is affiliated with the IEEE, ASME and SWE professional chapters. As part of the ESS program, speakers from local industry share their insight into the engineering profession and special seminars help engineering students prepare a professional-looking resume and practice for job interviews. Monthly meetings of ESS afford the opportunity to students to learn and bond as future professionals. Both student performance and student retention are helped by the activities of ESS.
4.5.3   Internship Program

A growing internship program exists in the School of Engineering. All undergraduate engineering students are invited to participate in internship experiences, and each student is given individual help with resume preparation. A newly established course, EG400, affords the opportunity to students who experience successful internships to add academic credit under strict conditions of quality performance.

4.6  Computer Engineering Curriculum 

In this section we describe our efforts in closing the loop on the program. We start with a record of our corrective actions, which are summarized by changes to the Computer Engineering curriculum. A section describing our connections with industry follows the section on Engineering Standards and Constraints.

4.6.1 Computer Engineering Curriculum Changes

This section identifies changes to the Computer Engineering curriculum as a result of assessment and anticipated or measured outcomes from those changes.

Program curricula in the SOE are continuously reviewed for currency and effective support of goals. As a result of a re-evaluation Computer Engineering program, new domains were proposed and implemented. The process of curricular innovation is a process of continual improvement and assessment. In earlier years, the program was called Computer Systems Engineering. Our alterations of the program reshaped it into a Computer Engineering Program. Several new courses were added to the program. The planning team had to write new syllabi for all of them. The relatively new courses, since 2000, are:

1) CR206 Adv Optics-Comm. Lab

2) CR 245 Digital Design I

3) CR246 Digital Design II

4) CR310 Voice & Signal Processing

5) CR311 Image Processing

6) CR320 Computer Networks

7) CR325 Computer Graphics

8) CR382 Ind. Study in Computer Engineering

9) PS122 Optics & Waves

10) PS122L Optics Lab

11) CS232, Data Structures

In addition, sound principles of object-oriented design have been integrated throughout the curriculum, particularly in CS131, CS132 (Computer Programming I and II), CS232 (Data Structures), CR310 (Voice and Signal Processing), CR311 (Image Processing), CR320 (Computer Networks) and CR325 (Computer Graphics).

Program changes, like these, were brought about as part of a process of assessment and continuous quality improvement. Without feedback from constituents, these changes could not have been made possible.
4.6.2 Engineering Standards and Constraints

A concerted effort is continuously being made to solicit industry-sponsored senior design projects. This is facilitated by:

(1) The number of adjunct faculty who are employed full time in industry and bring into the classroom the hands-on experience of the engineering workplace, as well as high quality academic credentials. 

(2) The internship program that places students in industrial positions both during the summer and during the academic year. 

(3) The undergraduate engineering students who attend part-time and have full-time jobs in the local engineering design and/or manufacturing industry, and thus provide another link to engineering practice.

These connections to local industry help to maintain a high level of realism in the senior design projects with regard to key issues of manufacturability, sustainability and product stewardship. Projects that are important to a local company help students see the economic and social impact of their design work. Ultimately, the Computer Engineering faculty must gauge the level and quality of this work and so participate, along with the instructor in charge during major design reviews. In addition, industrial visitors participate in the design reviews and provide feedback on the achievement of the Computer Engineering program learning outcomes. 

At the end of each semester, the Computer Engineering Department holds its Faculty Wrap-Up session. Information contributed by the faculty at these sessions is used to improve the design content of the Computer Engineering curriculum.

4.7 Conclusion

This document describes how we achieve the Computer Engineering program educational objectives and program learning goals. Over one year of college level mathematics and basic science (34 credit hours) were detailed in Table 4-B. Over one and one-half years of engineering topics, consisting of engineering science and engineering design appropriate to Computer Engineering (50 credit hours) were detailed in Table 4-C. A general education component (48 credit hours) was detailed in Table 4-A.

The Fairfield University mission of providing a well-rounded person (trained in the liberal arts, ethics, and educated with the notions of justice and service) is integrated into the undergraduate curriculum.

Students’ exposure to industry through internships helps foster both an appreciation for engineering and its role in society. The Fundamentals of Engineering sequence (EG31 and EG32) as well as the applied ethics course, Senior Project I and II, along with the undergraduate core, helps students improve their understanding of professional and ethical responsibility. This is consistent with the mission of the School of Engineering and Fairfield University.

Section 4.4 described engineering design, detailed the role of the freshman Fundamentals of Engineering (I and II), Digital Design (I and II) and the Senior Project (I and II). Elements of communication (oral and written), societal impact and ethics are covered in these courses. Students engage in literature searches, an activity that contributes to the life-long learning goal in the Computer Engineering program.

Small class sizes, student services (network access, mentoring, tutoring, advising, laboratory, library, etc), all help the program to achieve its goals and objectives.

Criterion 5 Faculty

Faculty in the Computer Science, Software Engineering and the Computer Engineering programs provides instruction for Computer Engineering majors.

Faculty members from the Computer Science Department teach courses in beginning programming and data structures. They also teach software engineering electives. There are three full time faculty members in the Computer Science department, Adam King, Ed O’Neill, and Peter Spoerri. 

Faculty from the Software Engineering Department teach courses in beginning programming, data structures, required software engineering courses, and software engineering electives, as in Section 5.1. The department draws upon the services of several adjunct faculty members when needed to complete its offerings. These professors are very strong in their areas of expertise. They all work in industry and have years of practical experience.

Faculty members from the Computer Engineering department teach several courses, as outlined in Table 5-A.

5.1 Coverage of Program Curriculum

There are 11 faculty members that teach for the Computer Engineering (CR) program, 3 associate professors, 7 assistant professors, and 1 senior instructor. The chair, Douglas Lyon, is on a full time basis, as are three Computer Science faculty. The rest of the faculty members are long-term adjuncts teaching in both the undergraduate and graduate software engineering programs.

Table 5-A illustrates the level of professional expertise of the Computer Engineering faculty and their primary responsibility in covering areas of the curriculum domains. It is clear from this table that the faculty covers adequately the curriculum domains that frame software engineering education at Fairfield

Table 5‑A Engineering Faculty Teaching in the Computer Engineering Program: Professional Expertise and Curricular Responsibilities
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Table I-3 and Table I-4, in Appendix I, illustrate the Faculty Workload and provide a Faculty Analysis, respectively. These data provide further information on the work schedules and academic and professional status of the faculty.

5.2 Faculty-Student Interactions

The program chair is actively involved in advising, and he and his faculty participate in student mentoring and tutoring, program and curriculum development, and in laboratory planning and usage. Additionally, faculty in the computer science program with the computer engineering curriculum advisory group, provide further insights into the requirements and aspects of a state-of-the-art software engineering program.

The frequent interactions between students and faculty are prescribed by the protocol described in the ACQIP document, and are also helped by prevalent small class sizes. The chair’s office welcomes all students, at all times. Similarly the offices of the Dean and associate Dean maintain healthy lines of communication with all engineering students. Further interactions are realized through the Engineering Student Society of the School of Engineering. Members meet monthly, and regularly invite School of Engineering faculty to participate and interact with students.

Interactions may be initiated by students and by students-at-risk forms. Corrective actions are recommended or the program chair in consultation with the students and followed up by all concerned to ensure students’ success in overcoming obstacles. Furthermore, the students’ advisor meets with advisees, before course registration, to review the student’s plan of study and advise them on the selection of courses. The advisor reviews whether satisfactory progress is being made or not, and counsels the students who might be at risk of probation or suspension. 

Finally the School of Engineering maintains a regular academic counseling service held daily, Monday to Thursday, starting at 6:30 pm, and daily tutorial service during the same period of time. 

5.3 Service, Professional Development and Industrial Relations

As with all faculties at Fairfield University, service to the Computer Engineering program, the School of Engineering, and to Fairfield University is required among the Software Engineering faculty. Indeed, such service becomes part of the annual evaluation process and may be used for purposes of tenure, promotion and annual extraordinary merit pay increases. With regard to the latter, faculty annual adjustments at Fairfield University include sustain merit and extraordinary merit increases, which reflect a faculty member’s high quality performance in, teaching, research and service. In the School of Engineering, this merit system is based on a quantitative measure of performance of individual faculty members, agreed upon by the faculty and the Dean. The service component reflects work in academic committees, student recruiting and counseling, service to professional societies, program and curriculum development, and mentoring of students to assist with their personal and professional development.

University service and committee assignments are summarized in the Faculty Curriculum Vitae (see Appendix I.C.).

The School of Engineering provides one faculty development workshop each semester and encourages its faculty to present papers at technical conferences and scientific workshops. 

Faculty development results also from participation in ACQIP. From the planning stages for quality instruction (prescribed syllabus format, course learning goals, specification of outcomes, choice of pedagogy including two-way input, assessment of the learning environment) to assessment of students’ achievement and one’s own classroom experiences, there is a faculty development process that is continuous and dynamic leading to insights into cognition and suitable pedagogical methodology.

Both full-time and adjunct faculties maintain lines of interaction with industry. The adjuncts, employed in industrial technology, are in constant communication with the engineering workplace and assist the School of Engineering to remain alert to the academic underpinnings of developing technology and new trends. Full time faculty members are equally in touch with industry, practicing lifelong learning via their professional journals, professional societies and research. They also receive input on engineering education needs from the program curriculum advisory groups that often include alumni of the School. 

Further interactions with industry are maintained through projects adopted for the purposes of the Senior Design course, and through the placement of engineering students as interns. Finally, the School of Engineering Advisory Board serves as a medium that also connects the School’s programs to industry practice and trends. In its overseeing capacity the Board reviews programs and provides input for further progress. School of Engineering graduates often find employment in the same groups of companies that maintain relations with the School of Engineering. 

Computer Engineering faculty are active participants in the outcomes assessment process. They also participate in program and course planning. They gather data, perform outcomes assessment, contribute to the end-of-term wrap-up sessions, provide data on student academic status during each term, and conform to the pedagogical requirements articulated in the ACQIP document accompanying this self-study report. Finally, the faculty provides input to the Dean’s office each term, with regard to their satisfaction with the instructional environment and facilities at their disposal. A copy of the survey form appears in Appendix III.

5.4 Faculty Involvement in Program Assessment

Each member of the Computer Engineering faculty participates in the Assessment and Continuous Quality Improvement Process (ACQIP) described in detail in the accompanying document. This process was first set up in 1997 and continued to evolve through the intervening years to the present. Several of the faculty have been participants to the process since its inception, and have thus developed the necessary knowledge and authority to guide the evolution of their respective programs, including content and implementation, and assist more recent colleagues to adopt the spirit and mindset required for a successful outcomes assessment. Fig 3, p.14 in the ACQIP document as well as Figure 3-B under Criterion 3, summarizes the Program and Course-level Planning and Assessment action steps. The leftmost column describes Planning by the faculty, the middle column shows the data provided by the faculty, and the rightmost column follows the path for assessment and innovation. 

The Computer Engineering faculty actively participates in ACQIP. In addition to assessing student learning (Forms B, C, D, E), noteworthy are also the data from the end-of-term program Wrap-up Session Form and those from the Instructional Facilities survey form. In the former, the faculty records the high points of the course during the academic term and special problems encountered that would need to be resolved. The latter provides personal impressions of the quality of the physical environment and educational aids, including laboratory instrumentation, contributing to or inhibiting good student learning. Copies of those survey forms are shown in Appendix III. The results are placed in the program portfolio.
5.5 Conclusion 

This section described the sufficiency and expertise of the faculty in the Computer Engineering program. We have shown that we have enough faculty members to cover the curricular areas, and that we have an ample student-faculty ratio. Further, all faculty members are able to contribute to program and university service. Finally, our faculty is very active in industry as professional practitioners. This leads to employment opportunities for our students and contributes to the professional development of our faculty. 

Appendix I, subsections A, B and C contain tabular data, course syllabi and faculty resumes. This supplemental data, along with the survey forms of Appendix I-4 and the ACQIP document summarize the program and course-level assessment for the Computer Engineering program.
Criterion 6 Facilities

This section describes the classrooms, laboratories, and associated equipment available to the Computer Engineering program. The Computer Engineering program provides opportunities for students to learn the use of modern Computer Engineering tools. Computing and information infrastructures are in place so that students and faculty can conduct scholarly activity.
The details regarding the engineering facilities in the School of Engineering are included in a volume on Engineering Facilities that accompanies this Self-Study Report. This document describes also the long-term plan (3-year, renewable) for the laboratories and equipment, and the current inventory of hardware and software available for engineering education in the School of Engineering. The courses supported by specific instrumentation and faculty who use it, are also identified. A concise description of facilities is provided in the following. The narrative will conclude with further reference to the long-term plan included in the volume Engineering Facilities.

6.1 Lab Environment and Network

As indicated in Table 6-A, the laboratory environment for the Computer Engineering program provides opportunities for students to learn the use of modern engineering tools, including identification of the important tools and their use.

Table 6‑A Laboratory Facilities for Engineering Education
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Table 6-A identifies the laboratories that support or are dedicated to the education of engineering students at Fairfield University. All of them are at the disposal of the Computer Engineering program and can be used as needed. 

The labs in McAuliffe Hall are furnished with state-of-the-art hardware, and they are all integrated into the School of Engineering network (SOEn). This network is a separate entity from the University network in order to enable the School of Engineering to accommodate the varied software applications, simulations, data acquisition and management applications, and computer science and information technology requirements of engineering education. Servers in the SOEn host most of the software applications, and the School’s network administrator centrally administers the network. The network has an extensive server farm including the SOE web server, distance learning servers, email server, and a host of dedicated servers to specific tasks, i.e., capstone projects, faculty software development projects, etc. 

The integration of the engineering labs into the SOEn allows for flexible installation and renewal of software/hardware and the use of applications according to the changing demands of courses offered each term, and innovations in instructional techniques, teamwork in capstone projects, engineering design simulations, and other applications. This is a very efficient use of the SOEn and allows for effective laboratory learning experiences and demonstrations. In short, computational facilities, design software, simulation programs, data acquisition and data management software, are all plentiful and accessible to all engineering students, as described in the Engineering Facilities document. In addition to engineering dedicated facilities, the School utilizes also public access computer labs. Those are the responsibility of the University Computing and Network Services.

The management of the SOEn has been automated to facilitate supervision of its components and computers in all labs, and allows for swift response to hardware or software problems. The SOEn uses fiber optics for communications with the external environment. 

6.2 Laboratory Expenditures

The laboratory expenses for the last three years are recorded in Table 6.B. These figures do not include the bulk of computer hardware that has a three-year life cycle and comes under a separate budget.

Table 6‑B  Laboratory Expenditures by Year

	
	2001-2002
	2002-2003
	2003-2004

	Hardware
	$125,944
	$107,033
	$80,837*

	Software
	$15,527
	$12,779
	$14,111*

	Total
	$141,471
	$119,812
	$94,948*

	
	
	
	


* to April 15, 2005 (financial year ends on June 30, 2005)

Requests for new equipment, hardware or software, originate with the faculty or the Director of Laboratories assisted by the Lab Planning and Usage Committee. This latter group assesses the needs for the requested equipment and prioritizes them. The request is formalized by using the Equipment Purchase Justification Form submitted to the Dean. Information on this Form justifies the need in terms of the anticipated experiential learning and the strategy for integrating the new equipment into the program curriculum. It also lists the courses that will be impacted by the requested instrumentation and the faculty who will take “ownership” of it by integrating its use into coursework. Copies of the Justification form are available for inspection.

6.3 Other Instructional Facilities

In addition to labs and classrooms in McAuliffe Hall, engineering courses are taught in instructional facilities in the Bannow Science Center, including a machine shop. A new wing of approximately 35,000 sq. ft. was recently added to this building, and further renovations have rendered it a most efficient and well-appointed facility. 
Finally, a study area equipped with computers on the SOEn (Gallery) is in constant use on the second floor of McAuliffe Hall. This area is close to the advising center and the tutorial center, and contains a small library of engineering journals and texts. All software applications used in the classroom are also accessible from the Gallery computers via the SOEn, so that students’ work is facilitated. 

6.4 Human Resources for the Engineering Laboratories

The responsibility for the laboratories is in the hands of a Director of Laboratories. The volume of laboratory activity, the diversity of instrumentation, the complexity of the equipment inventory, the need to maintain the laboratories in good repair and sustain their currency, are responsibilities of the Laboratory Director, Dr. Paul Botosani, who reports directly to the Dean , and works closely with program chairs and faculty, and receives input from the Laboratory Development and Usage Committee. Dr. Botosani has a staff of three lab assistants: Christian Craciun, Robert Wojna and Bill Murphy. 

The SOEn and the computer laboratories are administered by Kostas Georgakopoulos who is serving as network administrator, attends to laboratory computer needs and is responsible for the computer and network infrastructure. He reports directly to the Dean. 

Student Learning

Students are initiated into the use of modern engineering tools, both hardware and software for simulations and computations, and into the elements of engineering design, in the freshman course EG31 - EG32, Fundamentals of Engineering, which has been discussed earlier in this report. The syllabus for this 6-credit course appears in Appendix I.B, and can also be found in the EG31 - EG32 course portfolio. Further, the engineering curriculum includes several laboratory courses that enhance the students' skills in the use of modern engineering tools and the application of principles of engineering design. These skills come into play in the final major design project, the Senior Design Project, which was also discussed earlier. 
The software packages used by the BSCE program are shown below in Table 6-
Table 6-C  Map of Software Usage throughout the BS Curriculum
	                     
	EG31
	EG32
	CSxxx
	CR24x
	CR310
	CS311
	CS320
	CS325
	CS390
	CS391

	    Software Tool:
	
	
	
	
	
	
	
	
	
	

	1. Word Processor
	 
	X
	X
	X
	X
	X
	X
	X
	X
	X

	2. Spreadsheet
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 

	3. Power Point
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	4. Internet Browser, E-mail
	 
	X
	X
	 
	X
	X
	X
	X
	X
	X

	5. MS Project
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4. PSpice
	X
	 
	 
	 
	 
	 
	 
	 
	 
	 

	5. Matlab
	 
	X
	 
	 
	 
	 
	 
	 
	 
	 

	6. Java
	 
	 
	X
	 
	X
	X
	X
	X
	X
	X

	7. VHDL
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 

	8. LogicWorks
	 
	 
	 
	X
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


6.5 Long-Term Planning

The School's strategy for maintaining the currency of its facilities is a long-term (3-year, renewable) laboratory development and maintenance plan described in the Engineering Facilities volume that accompanies this report. The responsibility for this plan rests with the Laboratory Director and the Lab Planning and Usage Committee. The Director chairs this committee, and reports to the Dean.
The Engineering Facilities volume serves as the roadmap to the continuous enhancement of the engineering laboratories. The Director of Laboratories works closely with the department chairs and with faculty to identify current and projected hardware and software needs. The School’s plan is to acquire sophisticated equipment and software that would be equally useful for both teaching and research and development. 

The long-term laboratory plan is subject to continuous updating, and looks ahead to potential instrumentation and software needs in the next three years. It is significant, in this connection that the School has the financial capacity to adhere to the long-term plan. An important issue regarding the enhancement of laboratory instrumentation is sound decision-making to guarantee the successful integration of new acquisitions into the objectives of the program. The facilities in the School of Engineering are superbly equipped to teach computer engineering
Criterion 7 Institutional Support and Financial Resources
7.1 Annual Budgetary Process

The annual budgetary process for the School of Engineering begins in October with the submission to the Academic Division of the annual budget sheets that justify anticipated expenses for the following financial year. The Dean’s Council, which includes the director of laboratories of the School of Engineering, provides input to the budgetary process. With regard to instrumentation, input is provided by the long-term laboratory plan that, as a rule, anticipates equipment needs for at least three years into the future. This Facilities document, prepared by the Laboratory Planning and Usage committee chaired by the Director of Laboratories, accompanies the self-study report. 

7.2 Input

Additional input is received from the SOE network administrator with regard to computer needs. The School has a three-year currency cycle for computer hardware. Approximately forty new computers are replaced with new ones, every year. Furthermore, the faculties submit requests for new hardware and software applications, while site licenses for a variety of additional applications are routinely maintained. The requests are filtered through the Laboratory Planning Committee and the Dean’s Council is and then considered for implementation by the Dean. The annual budget includes capital and non-capital equipment, personnel, computer hardware, and operating expenses as well as funding for faculty and administration travel. Furthermore, funding for parts and equipment in support of the Senior Design Project are also items in the annual budget, and the Academic Division provides a standard annual Library budget.

SOE budget requests are reviewed by the Finance Committee of the University, and by Heads of Divisions, and become part of the annual University budget. Budget approval is received at the Dean’s office in April-May for non-capital items, and in June for capital expenses.

7.3 Foundation and Grant Support 

In addition to institutional support, the School of Engineering has been receiving corporate and foundation grants over the years. The combined support provides for the School’s financial capacity to fulfill its needs in terms of human resources, faculty development and travel, library journals and books, and all the hardware and software acquisitions deemed necessary by its faculty and administration in the manner described under Criterion 6. Both the institutional and corporate support is expected to continue at the present or higher level. 

Faculty development in the course of the academic year includes workshops in the utilization of educational technology, planned by the Faculty Development committee, workshops on the assessment process, faculty travel to conferences and for training in specialized areas relevant to one’s expertise and instructional areas, software applications and books. These activities are mostly funded from the institutional budget. Furthermore, the School is sufficiently endowed –restricted accounts funded by corporate grants- to provide support services to students free of charge, e.g., daily tutorial services conducted by engineering staff in all subjects where out-of-class assistance is requested, daily counseling/advising services, and student travel. 

7.4 Endowment Fund

Finally, the SOE has an Endowment Fund with a current market value exceeding $1million that generates income in support of modest financial aid grants to part-time students. In contrast, full-time students avail themselves of financial assistance through the Fairfield University Financial Aid office.

In conclusion, the School of Engineering has adequate resources to fulfill programmatic requirements and provide the necessary institutional services for achieving program learning goals. 

Further information along these lines is provided in Table 5 of Appendix I-A. 

The current immediate need in the SOE is for additional space. A new laboratory, MCA14, is expected to be ready for use in the summer of 2005.

Criterion 8  Program Criteria

8.1 Breadth and Depth

The Computer Engineering program satisfies the Program Criteria that provides the specificity needed for interpretation of the basic level criteria. Requirements stipulated in the Program Criteria cover the areas of curricular topics and faculty qualifications.
The structure of the Computer Engineering curriculum provides both breadth and depth across the range of engineering topics implied by the title of the program. For example, the program demonstrates that graduates have knowledge of probability and statistics. In fact a course by that name is required of all students. 

Graduates have knowledge of mathematics through differential and integral calculus (and, in fact, get a minor in mathematics). Further, students get a course in discrete mathematics and can demonstrate knowledge in that area. Graduates also get exposure to the basic sciences, computer science, and engineering sciences necessary to analyze and design complex computer systems, as appropriate to the computer engineering educational objectives. Further, students get a course in discrete mathematics and can demonstrate knowledge of this area.

There are five FTE faculty in the Department of Computer Engineering providing education to 14 full-time and 5 part-time Computer Engineering students in Fall 2004, and servicing the needs in the computer engineering area of students from other departments and programs. The breath of faculty expertise is summarized in Criterion 5 where the coverage of the curriculum domains is also shown. Furthermore, the Computer Engineering faculty assume the responsibility of programmatic development and pedagogical effectiveness in their department through their work in faculty committees, their mentoring student teams in the Senior Design Project, and by providing tutorial assistance and advising. The currency of the curriculum is a primary concern of the faculty and administration. 

The breadth and depth of the Computer Engineering curriculum have been described in the framework of the curriculum domains (see Criterion 4). 
8.2 Content Allocation

Content allocation of various areas is shown in Table 8-A. In the area of mathematics, the sequence of four calculus courses allows the students to progress beyond differential and integral calculus, through transforms, complex functions and linear algebra. They advance beyond Calculus I-IV to ordinary differential equations, and they finish this course with an introduction to simple partial differential equations, and probability and statistics. 

In the sciences, students start with a year and a half of physics covering mechanics, heat, hydrostatics and hydrodynamics, electromagnetism and light and waves. These courses include two semesters of laboratory experiences. Further physics courses are taken in thermodynamics, electromagnetic theory and electromagnetic fields and waves. On the computer science side, courses in introductory computer science and data structures are taken in the early part of their undergraduate career.

The Fundamentals of Engineering course introduces the tools and mindset of the engineering discipline, engineering design, computer tools for data management, theoretical tools in terms of probability and statistics, laboratory experiences, project management and teamwork. The Senior Project weaves diverse strands of learned engineering skills into the completion of a major design project.

Table 8-A shows a set of eleven competency areas identified for the Program Criteria written for computer engineering programs by the Institute of Electrical and Electronics Engineers (IEEE), and the BSCE courses supporting the so-identified IEEE competency areas. 

Table 8‑A  Content Allocations of the BSCR Curriculum
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Table I-1.  Basic-Level Curriculum

Bachelor of Science in Computer Engineering
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(continued on next page)

Table 1.  Basic-Level Curriculum (continued)

Bachelor of Science in Computer Engineering
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Table I-2.  Course and Section Size Summary

Bachelor of Science in Computer Engineering

	Course No.
	Title
	No. of Sections

offered in Current Year
	Avg. Section Enrollment
	Type of Class1 

	
	
	
	
	Lecture
	Laboratory
	Recitation
	Other

	
	
	
	
	
	
	
	

	CR245
	Digital Design I
	2
	10
	x
	x
	
	

	CR246
	Digital Design II
	1
	10
	x
	
	
	

	CR206
	Electro Optical Comm. Lab
	1
	6
	
	x
	
	

	CR310
	Voice and Signal Processing
	1
	8
	x
	
	
	

	CR311
	Image Processing
	1
	12
	x
	
	
	

	CR320
	Computer Networks
	1
	10
	x
	
	
	

	CR325
	Computer Graphics
	1
	12
	x
	
	
	

	SW410
	Enterprise Java
	1
	5
	x
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Table I-3.  Faculty Workload Summary


Bachelor of Science in Computer Engineering

	Faculty Member (Name)
	FT or 

PT 

(%)
	Classes Taught (Course No./Credit Hrs.)

Term and Year1
	Total Activity Distribution

	
	
	
	

	
	
	
	Teaching
	Research
	Administration

	Douglas Lyon
	FT
	CR310 – 3 F05


	70%
	5%
	25%

	Douglas Lyon
	FT
	CR311 – 3 S05
	70%
	5%
	25%

	Douglas Lyon
	FT
	CR320 – 3 S05
	70%
	5%
	25%

	Douglas Lyon
	FT
	CR325 – 3 F05
	70%
	5%
	25%

	Douglas Lyon
	FT
	SW410 – 3 F05
	70%
	5%
	25%

	Douglas Lyon
	FT
	SW409 – 3 S05
	70%
	5%
	25%

	Douglas Lyon
	FT
	CR310 – 3 U05
	70%
	5%
	25%

	Jerry Sergent
	FT
	CR245 - 4 F05
	70%
	5%
	25%

	Sherman Poultney
	PT
	CR206 – 1 S05
	5%
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Table I-4.  Faculty Analysis

Bachelor of Science in Computer Engineering

	Name
	Rank
	FT or PT
	Highest Degree
	Institution from which Highest Degree Earned & Year
	Years of Experience
	State in which Registered
	Level of Activity

(high, med, low, none)

	
	
	
	
	
	Govt./ Industry Practice
	Total Faculty
	This

Institution
	
	Professional Society (Indicate Society)
	Research
	Consulting/Summer

Work in Industry

	
	
	
	
	
	
	
	
	
	
	
	

	Donald Joy
	Assoc. Prof.
	FT
	Ph.D.
	University of Massachusetts, 1991
	20
	9
	2
	n/a
	ACM (med)
	med
	med

	Douglas Lyon
	Assoc. Prof.
	FT
	Ph.D.
	Rensselaer Polytechnic Institute, 1991 

	7
	12
	6
	n/a
	ACM, IEEE (medium)
	high
	high

	Adam King
	Assoc Prof
	FT
	Ph.D.
	UCLA, 1997
	10
	7
	6
	n/a
	med
	med
	med

	Peter Spoerri
	Assoc Prof
	FT
	Ph.D.
	BrooklynPolytechnic Institute, 1972
	5
	30
	10
	n/a
	ACM, IEEE (low)
	low
	low

	Ed O’Neill
	Assoc Prof
	FT
	Ph.D.
	Yale University, 1976
	3
	36
	36
	n/a
	ACM, AMS, MAA (low)
	low
	low

	Sergent, Jerry
	Assoc Prof
	FT
	Ph.D.
	University of Cincinnati, 1971

	20
	12
	3
	n/a
	IEEE, ASEE, IMAPS (high)
	med
	C

	Botosani, Paul
	Director of Labs
	FT
	Ph.D.
	Polytechnic Institute, Romania, 1978
	30
	20
	10
	n/a
	IEEE, SME, ASEE (med)
	low
	low

	Table I-4.  Faculty Analysis--Continued

	Corcoran, Joe
	Adjunct
	PT
	M.S.
	Rensselaer Polytechnic Institute, 1976
	23
	7 
	7 
	n/a
	none
	low
	high

	DeCarli, Jim
	Adjunct
	PT
	M.S.
	University of New Haven, 1996
	10
	10 
	10
	n/a
	none
	low
	high

	LaMastra, Phil
	Adjunct
	PT
	M.S.
	Sacred Heart University, 2002
	25
	6 
	2 
	n/a
	none
	low
	high

	Elbek, B
	Adjunct
	PT
	M.S.
	Sacred Heart University, 2003
	20
	1 
	1 
	n/a
	none
	low
	high

	Galasso, T
	Adjunct
	PT
	M.S.
	Polytechnic University, of New York, 1997
	13
	7 
	7 
	n/a
	low
	low
	high

	Ramachandran, R
	Adjunct
	PT
	M.S.
	University of Central Oklahoma, 1993
	12
	9 
	9 
	n/a
	low
	low
	high

	Angelo, R.
	Adjunct
	PT
	M.S.
	University of Hartford, 1977
	23
	10 
	10 
	n/a
	low
	low
	high

	Marquis, Maynard
	Adjunct
	PT
	M.S.
	Yale University, 1964
	30
	5
	5
	n/a
	low
	low
	low

	Carl Weiman
	Adjunct
	PT
	PhD
	Ohio State University, 1972
	30
	9
	4
	none
	ASCI (med)
	med
	med


Table I-5.  Support Ex
penditures

School of Engineering (all programs)

	Fiscal Year
	1
	2
	3
	4

	
	2002-2003

(prior to previous year)
	2003-2004
(previous year)
	2004-2005
(current 
year)
	2005-2006
(year of accreditation visit)

	Expenditure Category
	
	
	
	

	Operations^

(not including staff)
	$95,728
	$105,580
	$74, 320*
	

	Travel
	$8,560
	$7,673
	$8,907
	

	Equipment/Hardware 
	$125,944
	$107,033
	$80,837*
	

	Equipment/Software
	$15,527
	$12,779
	$14,111*
	

	Equipment Total
	$141,471
	$119,812
	$94,948*
	

	 Institutional Funds
	$88,581
	$90,228
	$55,699*
	

	 Grants and Gifts
	$52,890
	$29,583
	$39,248*
	

	Graduate Teaching Assistants
	-
	-
	-
	

	Part-time Assistance5
(other than teaching)
	$155,279.


	$163,542


	$148,640*
	


^ Does not include library expenses

* to April 15, 2005 (financial year ends on June 30, 2005)

Appendix I

(continued)
B.
Course Syllabi

C.
Faculty Resumes
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		FACULTY

		Faculty		Degree		Area of Professional Expertise		Computer Engineering		Object-Oriented Design		Signal Processing		Visualization

		Sergent, Jerry		PhD		Electronic Packaging		X

		Denenberg, Jeffrey		PhD		Circuits		X

		Botosani, Paul		PhD		Automation		X

		Lyon, Douglas		PhD		Computer Engineering				X		X		X

		Beal, Jack		PhD		Solid State Physics		X

		Tsacoyeanes, James		PhD		Physical optics				X

		Wojna, Robert		BSEE, BSME		Electromechanical		X

		Poultney, Sherman		PhD		Physics, Optics, System Engineering						X

		Weiman, Carl		PhD		Computer Engineering						X

		Ramachandran, Rama		MS		Comp. Sci.		X		X

		Angelo, Ray		MS		Networking		X		X

		Corcoran, Joe		PhD		Comp. Sci		X		X
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Curriculum 2005

						Table 1. Basic-Level Curriculum

						Computer Engineering

		Year; Semester		Course                   (Department, Number, Title)				Category (Credit Hours)

								Math & Basic Sciences		Engineering Topics Check if contains Significant Design ( ü )				General Education		Other

		First Year		MA 125		Calculus I		3				(      )

		Fall		PS 15		General Physics I		3				(      )

				PS 15L		General Physics Lab I		1				(      )

				EG 31		Fundamentals of Eng I				2		(  ü  )				1

				CS 131		Computer Programming I		3				(      )

				EN 11		Composition & Prose Lit						(      )		3

		First Year		MA 126		Calculus II		3				(      )

		Spring		PS 16		General Physics II		3				(      )

				PS 16L		General Physics Lab II		1				(      )

				EG 32		Fundamentals of Eng II				2		(  ü  )				1

				CS 132		Computer Programming II				3		(      )

				EN 12		Int Lit & Writing Res Pap						(      )		3

		Second Year		MA 227		Calculus III		3				(      )

		Fall		EE 213		Intro Electric Circuits				3		(      )

				EE 213L		Electric Circuits Lab				1		(      )

				ME 201		Engineering Statics				3		(      )

				CS 231		Discrete Mathematics		3				(      )

				CS 232		Data Structures				3		(      )

		Second Year		MA 228		Calculus IV		3				(      )

		Spring		CR 245		Digital Design I				3		(  ü  )

				CR 245L		Digital Design Lab I				1		(  ü  )

				AH 10		Origins & Trans West Art						(      )		3

				PH 10		Intro to Philosophy						(      )		3

				HI 30		Europe & World in Trans						(      )		3

		Third Year		MA 321		Ordinary Diff Equations		3				(      )

		Fall		CR 310		Voice & Signal Process				3		(      )

				PS 285		Modern Physics		3				(      )

				CR 246		Digital Electron Design II				3		(  ü  )

				EE 345		Microprocessor Hardware				3		(  ü  )

				EE 345		Microprocessor App Lab				1		(  ü  )

		Third Year		MA 351		Prob & Statistics		3				(      )

		Spring		CR 311		Image Processing				3		(      )

				CD 211		Engr Graphics I				3		(      )

				RS 10		Intro Religious Studies						(      )		3

				EC 11		Intro Microeconomics						(      )		3

				EL		General Elective						(      )		3

		Fourth Year		CR 320		Computer Networks				3		(      )

		Fall		CR 390		Senior Project I				3		(  ü  )

				CR 206		Electro-Opt Comm Lab				1		(      )

				PH		Phil/Rel Studies Elective						(      )		3

				HI		History Elective						(      )		3

				RS		Social Science Elective						(      )		3

		Fourth Year		CR 325		Computer Graphics				3		(      )

		Spring		CR 391		Senior Project II				3		(  ü  )

				EN		English Elective						(      )		3

				EL		General Elective						(      )		3

				AE		Applied Ethics Elective						(      )		3

				SS/EL		Social Science Elective						(      )		3

												(      )

		TOTALS-ABET BASIC-LEVEL REQUIREMENTS						35		50				45		2

		OVERALL TOTAL FOR DEGREE				132

		PERCENT OF TOTAL						26.5%		37.9%

		Totals must satisfy one set		Minimum semester credit hours				32 hrs		48 hrs

				Minimum percentage				25%		37.5%
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Curriculum 2005

						Table 1. Basic-Level Curriculum

						Computer Engineering

		Year; Semester		Course                   (Department, Number, Title)				Category (Credit Hours)

								Math & Basic Sciences						General Education		Other

		First Year		MA 125		Calculus I		3				(      )

		Fall		PS 15		General Physics I		3				(      )

				PS 15L		General Physics Lab I		1				(      )

				EG 31		Fundamentals of Eng I				2						1

				CS 131		Computer Programming I		3				(      )

				EN 11		Composition & Prose Lit						(      )		3

		First Year		MA 126		Calculus II		3				(      )

		Spring		PS 16		General Physics II		3				(      )

				PS 16L		General Physics Lab II		1				(      )

				EG 32		Fundamentals of Eng II				2						1

				CS 132		Computer Programming II				3		(      )

				EN 12		Int Lit & Writing Res Pap						(      )		3

		Second Year		MA 227		Calculus III		3				(      )

		Fall		EE 213		Intro Electric Circuits				3		(      )

				EE 213L		Electric Circuits Lab				1		(      )

				ME 201		Engineering Statics				3		(      )

				CS 231		Discrete Mathematics		3				(      )

				CS 232		Data Structures				3		(      )

		Second Year		MA 228		Calculus IV		3				(      )

		Spring		CR 245		Digital Design I				3

				CR 245L		Digital Design Lab I				1

				AH 10		Origins & Trans West Art						(      )		3

				PH 10		Intro to Philosophy						(      )		3

				HI 30		Europe & World in Trans						(      )		3

		Third Year		MA 321		Ordinary Diff Equations		3				(      )

		Fall		CR 310		Voice & Signal Process				3		(      )

				PS 285		Modern Physics		3				(      )

				CR 246		Digital Electron Design II				3

				EE 345		Microprocessor Hardware				3

				EE 345L		Microprocessor App Lab				1

		Third Year		MA 351		Prob & Statistics		3				(      )

		Spring		CR 311		Image Processing				3		(      )

				CD 211		Engr Graphics I				3		(      )

				RS 10		Intro Religious Studies						(      )		3

				EC 11		Intro Microeconomics						(      )		3

				EL		General Elective						(      )		3

		Fourth Year		CR 320		Computer Networks				3		(      )

		Fall		CR 390		Senior Project I				3

				CR 206		Electro-Opt Comm Lab				1		(      )

				PH		Phil/Rel Studies Elective						(      )		3

				HI		History Elective						(      )		3

				RS		Religious Studies Elective						(      )		3

		Fourth Year		CR 325		Computer Graphics				3		(      )

		Spring		CR 391		Senior Project II				3

				EN		English Elective						(      )		3

				EL		General Elective						(      )		3

				AE		Applied Ethics Elective						(      )		3

				SS/EL		Social Science Elective						(      )		3

												(      )

		TOTALS-ABET BASIC-LEVEL REQUIREMENTS						35		50				45		2

		OVERALL TOTAL FOR DEGREE				132

		PERCENT OF TOTAL						26.5%		37.9%

		Totals must satisfy one set		Minimum semester credit hours				32 hrs		48 hrs

				Minimum percentage				25%		37.5%
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BSCR

		

		Coverage of the BSCR Program Learning Goals by the Undergraduate Computer Engineering Curriculum				A.a Science & Math		A.b Fundamentals		A.c In-depth Engineering		B.a  Problem Solving		B.b  Engineering Design		B.c  Hypothesis Testing		B.d  Communications		B.e  Engineering Tools		C.a  Lifelong Learning		C.b  Liberal Arts		C.c  Collaboration		D.a  Technology & Society		D.b  Ethics		D.c  Social Justice

		Mathematics

		MA 125		Calculus I		x

		MA 126		Calculus II		x

		MA 227		Calculus III		x

		MA 228		Calculus IV		x

		MA 321		Ordinary Differential Eqns.		x

		MA 351		Prob & Statistics		x										x

		Physics

		PS 15		General Physics I		x

		PS 15L		General Physics I Lab		x										x				x						x

		PS 16		General Physics II		x

		PS 16L		General Physics II Lab		x										x				x						x

		PS 285		Modern Physics		x

		Engineering Fundamentals

		EG 31		Fundamentals of Engr. I				x				x		x				x		x		x				x		x		x		x

		EG 32		Fundamentals of Engr. II				x				x		x				x		x		x				x		x		x		x

		Mechanical Engineering

		ME 201		Engineering Statics		x		x		x		x		x		0		0		x		0		0		0		0		0		0

		Computer Science

		CS 131		Computer Programming I		0		x		x		x		0		x		0		x		0		0		0		0		0		0

		CS 132		Computer Programming II		x		x		x		x		x		x		x		x		0		0		x		0		0		0

		CS 231		Discrete Mathematics		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		CS 232		Data Structures		0		x		x		x		x		x		x		x		0		0		0		0		0		0

		Electrical Engineering

		EE 213		Intro to Electrical Circuits		0		x		0		x		0		0		0		x		0		0		0		0		0		0

		EE 213L		Electric Circuits I Lab		0		x		0		x		0		x		x		x		0		0		0		0		0		0

		EE 345		Microprocessor Hardware		0		0		x		x		x		0		0		x		0		0		0		0		0		0

		EE 345L		Microprocessor Lab		0		0		x		x		x		x		0		x		0		0		0		0		0		0

		Computer Engineering

		CR 206L		Electro-Optical Comm Lab				x								x		x		x						x

		CR 245		Digital Design I		x				x				x						x

		CR 245L		Digital Design Lab I		x				x				x						x

		CR 246		Digital Electronics Design II		x				x		x		x						x

		CR 310		Voice & Signal Processing		x		x		x				x				x		x

		CR 311		Image Processing				x		x				x						x

		CR 320		Computer Networks				x		x		x		x						x

		CR 325		Computer Graphics		x		x		x		x		x						x

		Major Electives

		CR 382		Independent Study		x		x		x		x		x				x		x		x

		ME 203		Kinematics and Dynamics		x		x		x		x		x		0		0		x		0		0		0		0		0		0

		MF 361		Automation & Robotics I		0		0		x		x		x		0		0		x		0		0		0		0		0		0

		MF 362		Automation & Robotics II		0		0		x		x		x		0		0		x		0		0		0		0		0		0

		SW 410		Enterprise Java		x		x		x		x		x		x		x		x		0		0		x		0		0		0

		Design Project

		CR 390		Senior Project I						x		x		x		x		x		x		x		x		x		x		x		x

		CR 391		Senior Project II						x		x		x		x		x		x		x		x		x		x		x		x

		Liberal Arts

		EN 11		Composition & Prose														x						x

		EN 12		Introduction to Literature														x						x

		EN EL		English Elective														x				x		x								x

		HI 30		Europe & World Transitions														x				x		x								x

		HI EL		History Elective														x				x		x						x		x

		Philosophy, Religious Studies

		PH 10		Intro. to Philosophy														x				x		x								x

		RS 10		Intro to Religious Studies														x						x								x

		AE 287		Engineering Ethics														x				x		x		x		x		x		x

		PH EL		Philosophy Elective														x				x		x						x		x

		RS EL		Religious Studies Elective														x				x		x						x		x

		Social Sciences

		EC 11		Microeconomics		x												x						x				x				x

		SSEL		Social Science Elective														x				x		x						x		x

		Fine Arts

		AH 10		Origins & Trans. Western Art														x				x		x

		CD 211		Engineering Graphics								x				x		x		x								x

		General Electives

		EG 111		Communications														x		x		x		x		x

		GE 2		General Elective II																				x								x





BSEE

		

		Coverage of the BSEE Program Learning Goals by the Undergraduate Electrical Engineering Curriculum				A.a Science & Math		A.b Fundamentals		A.c In-depth Engineering		B.a  Problem Solving		B.b  Engineering Design		B.c  Hypothesis Testing		B.d  Communications		B.e  Engineering Tools		C.a  Lifelong Learning		C.b  Liberal Arts		C.c  Collaboration		D.a  Technology & Society		D.b  Ethics		D.c  Social Justice

		Mathematics

		MA 125		Calculus I		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 126		Calculus II		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 227		Calculus III		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 228		Calculus IV		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 321		Ordinary Differential Eqns.		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 351		Prob & Statistics		x		0		0		0		0		x		0		0		0		0		0		0		0		0

		Physics

		PS 15		General Physics I		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		PS 15L		General Physics I Lab		x		0		0		0		0		x		0		x		0		0		x		0		0		0

		PS 16		General Physics II		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		PS 16L		General Physics II Lab		x		0		0		0		0		x		0		x		0		0		x		0		0		0

		Chemistry

		CH 11		Inorganic Chemistry		x						x

		CH 11L		Inorganic Chemistry Lab		x						x				x

		Engineering Fundamentals

		EG 31		Fundamentals of Engr. I		0		x		0		x		x		0		x		x		x		0		x		x		x		x

		EG 32		Fundamentals of Engr. II		0		x		0		x		x		0		x		x		x		0		x		x		x		x

		Mechanical Engineering

		ME 201		Engineering Statics		x		x		x		x		x		0		0		x		0		0		0		0		0		0

		ME 241		Thermodynamics		x		x		x		x		x		0		0		x		0		0		0		0		0		0

		Computer Science

		CS 131		Computer Programming		0		x		x		x		0		x		0		x		0		0		0		0		0		0

		Electrical Engineering

		EE 213		Intro to Electrical Circuits				x				x								x

		EE 213L		Electric Circuits I Lab				x				x				x		x		x

		EE 221		Freq. Domain Ckts Analysis				x				x		x						x

		EE 231		Electrical Ckts and Devices				x				x		x						x

		EE 231L		Electronic Ckts. Lab				x				x		x		x		x		x

		EE 245		Digital Design I		x		0		x		0		x		0		0		x		0		0		0		0		0		0

		EE 245L		Digital Design I Lab		x		0		x		0		x		0		0		x		0		0		0		0		0		0

		EE 301		Signals & Systems I				x				x								x

		EE 302		Feedback & Control Syst. [1]				x				x		x						x

		EE 321		Electromagnetic Fields		x		x				x								x

		EE 331		Analog Electronics Design				x				x		x						x

		EE 331L		Analog Electronics Lab.				x				x		x		x		x		x

		Major Electives

		CR 311		Image Processing		0		x		x		0		x		0		0		x		0		0		0		0		0		0

		CR 320		Computer Networks		0		x		x		x		x		0		0		x		0		0		0		0		0		0

		EE 246		Digital Design II [2]		x		0		x		x		x		0		0		x		0		0		0		0		0		0

		EE 304		Signals & Systems II						x		x								x

		EE 345		Microprocessor Hardware						x		x		x						x

		EE 345L		Microprocessor Lab						x		x		x		x				x

		EE 350		Intro to Communication Syst.						x		x								x

		EE 354		Electro-Optical Communic.						x		x								x

		EE 354L		Electro-Optics Lab						x		x				x				x

		EE 360		Power Syst. & Electronics						x		x		x						x

		EE 382		Advanced Electrical Project						x		x		x		x				x

		ECE 435		High Dens. Interconn. Struc.						x		x		x						x		x

		ECE 445		Integrated Circuit Design						x		x		x						x		x

		ECE 475		Microwave Structures						x		x		x						x		x

		ECE 480		Wireless Systems						x		x		x						x		x

		ECE 485		Digital Communications						x		x		x						x		x

		ECE 495		Power Generation & Distr.						x		x		x						x		x

		ECE 505		Advanced Power Electronics						x		x		x						x		x

		Design Project

		EE 390		Senior Project I		0		0		x		x		x		x		x		x		x		x		x		x		x		x

		EE 391		Senior Project II		0		0		x		x		x		x		x		x		x		x		x		x		x		x

		Liberal Arts

		EN 11		Composition & Prose		0		0		0		0		0		0		x		0		0		x		0		0		0		0

		EN 12		Introduction to Literature		0		0		0		0		0		0		x		0		0		x		0		0		0		0

		EN EL		English Elective		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		HI 30		Europe & World Transitions		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		HI EL		History Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Philosophy, Religious Studies				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		PH 10		Intro. to Philosophy		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		RS 10		Intro to Religious Studies		0		0		0		0		0		0		x		0		0		x		0		0		0		x

		AE 287		Engineering Ethics		0		0		0		0		0		0		x		0		x		x		x		x		x		x

		PH EL		Philosophy Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		RS EL		Religious Studies Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Social Sciences				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EC 11		Microeconomics		x		0		0		0		0		0		x		0		0		x		0		x		0		x

		SSEL		Social Science Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Fine Arts				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		AH 10		Origins & Trans. Western Art		0		0		0		0		0		0		x		0		x		x		0		0		0		0

		CD 211		Engineering Graphics		0		0		0		x		0		x		x		x		0		0		0		x		0		0

		General Electives				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EG 111		Communications		0		0		0		0		0		0		x		x		x		x		x		0		0		0

		GE 2		General Elective II		0		0		0		0		0		0		0		0		0		x		0		0		0		x





BSME

		

		Coverage of the BSME Program Learning Goals by the Undergraduate Mechanical Engineering Curriculum				A.a Science & Math		A.b Fundamentals		A.c In-depth Engineering		B.a  Problem Solving		B.b  Engineering Design		B.c  Hypothesis Testing		B.d  Communications		B.e  Engineering Tools		C.a  Lifelong Learning		C.b  Liberal Arts		C.c  Collaboration		D.a  Technology & Society		D.b  Ethics		D.c  Social Justice

		Mathematics

		MA 125		Calculus I		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 126		Calculus II		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 227		Calculus III		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 228		Calculus IV		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 321		Ordinary Differential Eqns.		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 351		Prob & Statistics		x		0		0		0		0		x		0		0		0		0		0		0		0		0

		Physics

		PS 15		General Physics I		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		PS 15L		General Physics I Lab		x		0		0		0		0		x		0		x		0		0		x		0		0		0

		PS 16		General Physics II		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		PS 16L		General Physics II Lab		x		0		0		0		0		x		0		x		0		0		x		0		0		0

		Chemistry

		CH 11		Inorganic Chemistry		x		0		0		x		0		0		0		0		0		0		0		0		0		0

		CH 11L		Inorganic Chemistry Lab		x		0		0		x		0		x		0		0		0		0		0		0		0		0

		Engineering Fundamentals

		EG 31		Fundamentals of Engr. I		0		x		0		x		x		0		x		x		x		0		x		x		x		x

		EG 32		Fundamentals of Engr. II		0		x		0		x		x		0		x		x		x		0		x		x		x		x

		Computer Science

		CS 131		Computer Programming		0		x		x		x		0		x		0		x		0		0		0		0		0		0

		Electrical Engineering

		EE 213		Intro to Electrical Circuits		0		x		0		x		0		0		0		x		0		0		0		0		0		0

		EE 213L		Electric Circuits I Lab		0		x		0		x		0		x		x		x		0		0		0		0		0		0

		Mechanical Engineering

		MC 290		Engineering Sys Dynamics		x		x		x		x		x						x

		ME 201		Engineering Statics		x		x		x		x		x						x

		ME 203		Kinematics & Dynamics		x		x		x		x		x						x

		ME 205		Strength of Materials		x		x		x		x		x						x

		ME 206L		Mechanics Lab I		x		x		x		x		x						x

		ME 241		Prin of Thermodynamics		x		x		x		x		x						x

		ME 306		Strength of Materials II		x		x		x		x		x						x

		ME 307L		Strength of Materials Lab		x		x		x		x		x						x

		ME 311		Machine Design		x		x		x		x		x		x				x		x				x				x

		ME 342		Application of Thermo		x		x		x		x		x						x

		ME 347		Fluid Mechanics		x		x		x		x		x						x

		ME 348L		Thermal & Fluids Lab		x		x		x		x		x						x

		ME 349		Heat Transfer		x		x		x		x		x						x

		ME 350L		Energy Transfer Lab		x		x		x		x		x						x

		MF 207		Materials Science		x		x		x		x		x						x

		Major Electives

		MC 230		Elect Devices and Sensors		x		x		x		x		x						x

		MC 300		Feedback & Control Systems		x		x		x		x		x						x

		MC 301		Digital Control Systems						x		x		x						x

		MC 302L		Motion Control Systems Lab						x		x		x						x

		ME 312		Advanced Machine Design		x		x		x		x		x		x				x		x				x				x

		ME 318		Finite Element Analysis		x		x		x		x		x						x

		ME 319		Finite Element Analysis II		x		x		x		x		x						x

		ME 327		Engineering Fracture Mech		x		x		x		x		x						x

		ME 346		Energy Conversion		x		x		x		x		x						x

		ME 360		Internal Combustion Engines		x		x		x		x		x						x

		ME 362		Turbomachinery		x		x		x		x		x						x

		ME 382		Independent Study		x		x		x		x		x		x				x		x				x				x

		MF 230		Computer-Aided Mfg (CAM) I						x		x		x						x

		MF 240		Comp-Aided Mfg (CAM) II						x		x		x						x

		MF 250		Prog Logic Contr (PLC) Sys						x		x		x						x

		MF 250L		PLC Systems Lab						x		x		x						x

		MF 260		Hydraulics and Pneu Design						x		x		x						x

		MF 307		Adv Eng Mat'l and Process		x		x		x		x		x						x

		MF 315		Computer Int Mfg (CIM)						x		x		x						x

		MF 351		Manufacturing Systems I						x		x		x						x

		MF 352		Manufacturing Systems II						x		x		x						x

		MF 354		Product & Process Design						x		x		x						x

		MF 361		Automation and Robotics I						x		x		x						x

		MF 362		Automation and Robotics II						x		x		x						x

		Design Project

		ME 390		Senior Project I		0		0		x		x		x		x		x		x		x		x		x		x		x		x

		ME 391		Senior Project II		0		0		x		x		x		x		x		x		x		x		x		x		x		x

		Liberal Arts

		EN 11		Composition & Prose		0		0		0		0		0		0		x		0		0		x		0		0		0		0

		EN 12		Introduction to Literature		0		0		0		0		0		0		x		0		0		x		0		0		0		0

		EN EL		English Elective		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		HI 30		Europe & World Transitions		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		HI EL		History Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Philosophy, Religious Studies				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		PH 10		Intro. to Philosophy		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		RS 10		Intro to Religious Studies		0		0		0		0		0		0		x		0		0		x		0		0		0		x

		AE 287		Engineering Ethics		0		0		0		0		0		0		x		0		x		x		x		x		x		x

		PH EL		Philosophy Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		RS EL		Religious Studies Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Social Sciences				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EC 11		Microeconomics		x		0		0		0		0		0		x		0		0		x		0		x		0		x

		SSEL		Social Science Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Fine Arts				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		AH 10		Origins & Trans. Western Art		0		0		0		0		0		0		x		0		x		x		0		0		0		0

		CD 211		Engineering Graphics		0		0		0		x		0		x		x		x		0		0		0		x		0		0

		General Electives				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EG 111		Communications		0		0		0		0		0		0		x		x		x		x		x		0		0		0

		GE 2		General Elective II		0		0		0		0		0		0		0		0		0		x		0		0		0		x





BSSE

		

		Coverage of the BSSE Program Learning Goals by the Undergraduate Software Engineering Curriculum				A.a Science & Math		A.b Fundamentals		A.c In-depth Engineering		B.a  Problem Solving		B.b  Engineering Design		B.c  Hypothesis Testing		B.d  Communications		B.e  Engineering Tools		C.a  Lifelong Learning		C.b  Liberal Arts		C.c  Collaboration		D.a  Technology & Society		D.b  Ethics		D.c  Social Justice

		Mathematics

		MA 125		Calculus I		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 126		Calculus II		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 217		Applied Statistics		x		0		0		0		0		x		0		0		0		0		0		0		0		0

		MA 227		Calculus III		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA 231		Discrete Math		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		MA EL		Math (or Science) Elective		x		0		0		0		0				0		0		0		0		0		0		0		0

		Physics

		PS 15		General Physics I		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		PS 15L		General Physics I Lab		x		0		0		0		0		x		0		x		0		0		x		0		0		0

		PS 16		General Physics II		x		0		0		0		0		0		0		0		0		0		0		0		0		0

		PS 16L		General Physics II Lab		x		0		0		0		0		x		0		x		0		0		x		0		0		0

		Engineering Fundamentals

		EG 31		Fundamentals of Engr. I		0		x		0		x		x		0		x		x		x		0		x		x		x		x

		EG 32		Fundamentals of Engr. II		0		x		0		x		x		0		x		x		x		0		x		x		x		x

		Computer Science

		CS 131		Computer Programming I				x		x		x				x				x

		CS 132		Computer Programming II		x		x		x		x		x		x		x		x						x

		CS 232		Data Structures				x		x		x		x		x		x		x

		CS 331		Operating Systems		x		x		x		x		x		x		x

		Software Engineering

		SW 201		Software Design I				x		x		x		x		x		x		x		x				x		x

		SW 202		Software Design II				x		x		x		x		x		x		x		x				x		x

		SW 304		Internet Development				x		x		x		x				x		x						x		x

		SW 345		Intro to Networks				x		x

		SW 355		Database Management Sys				x		x		x				x				x

		Major Electives

		CR 310		Voice & Signal Processing		x		x		x		0		x		0		x		x		0		0		0		0		0		0

		CR 311		Image Processing		0		x		x		0		x		0		0		x		0		0		0		0		0		0

		CR 320		Computer Network Program		0		x		x		x		x		0		0		x		0		0		0		0		0		0

		CR 325		Computer Graphics		x		x		x		x		x		0		0		x		0		0		0		0		0		0

		CS 221		Computer Org and Assembly		x		x		x		x		x		x		x		x

		CS 322		Computer Architecture		x		x		x		x		x		x		x		x

		CS 342		Theory of  Computation		x				x		x				x		x

		CS 343		Analysis of Algorithms		x		x		x		x		x		x		x

		CS 355		Artificial Intelligence		x		x		x		x		x		x		x										x

		EE 245		Digital Electronics Design I		x		0		x		0		x		0		0		x		0		0		0		0		0		0

		EE 245L		Digital Electronics Lab		x		0		x		0		x		0		0		x		0		0		0		0		0		0

		EE 345		Microprocessor Hardware		0		0		x		x		x		0		0		x		0		0		0		0		0		0

		MA 211		Applied Matrix Theory		x				x

		ME 201		Engineering Statics		x		x		x		x		x		0		0		x		0		0		0		0		0		0

		ME 203		Kinematics & Dynamics		x		x		x		x		x		0		0		x		0		0		0		0		0		0

		MF 361		Automation & Robotics I		0		0		x		x		x		0		0		x		0		0		0		0		0		0

		MF 362		Automation & Robotics II		0		0		x		x		x		0		0		x		0		0		0		0		0		0

		SW 403		Visual Basic Programming		x		x				x		x		x		x		x

		SW 410		Enterprise Java		x		x		x		x		x		x		x		x						x

		Design Project

		SW 390		Senior Project I		0		0		x		x		x		x		x		x		x		x		x		x		x		x

		SW 391		Senior Project II		0		0		x		x		x		x		x		x		x		x		x		x		x		x

		Liberal Arts

		EN 11		Composition & Prose		0		0		0		0		0		0		x		0		0		x		0		0		0		0

		EN 12		Introduction to Literature		0		0		0		0		0		0		x		0		0		x		0		0		0		0

		EN EL		English Elective		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		HI 30		Europe & World Transitions		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		HI EL		History Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Philosophy, Religious Studies				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		PH 10		Intro. to Philosophy		0		0		0		0		0		0		x		0		x		x		0		0		0		x

		RS 10		Intro to Religious Studies		0		0		0		0		0		0		x		0		0		x		0		0		0		x

		AE 287		Engineering Ethics		0		0		0		0		0		0		x		0		x		x		x		x		x		x

		PH EL		Philosophy Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		RS EL		Religious Studies Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Social Sciences				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EC 11		Microeconomics		x		0		0		0		0		0		x		0		0		x		0		x		0		x

		SSEL		Social Science Elective		0		0		0		0		0		0		x		0		x		x		0		0		x		x

		Fine Arts				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		AH 10		Origins & Trans. Western Art		0		0		0		0		0		0		x		0		x		x		0		0		0		0

		FA EL		Fine Arts Elective														x				x		x								0

		General Electives				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		EG 111		Communications		0		0		0		0		0		0		x		x		x		x		x		0		0		0

		GE 2		General Elective II		0		0		0		0		0		0		0		0		0		x		0		0		0		x
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2005 Graduates

				major		c1		c2		c3		c4		c5		c6		c7		c8		d1		d2		d3		d4		d5		d6		e1		e2		e3		e4		e5		e6		e7		e8		C. Basic Knowledge		D. Project Management		E. Laboratory Competence

		KS		CpE		3.7		4.1		3.8		3.9		3.9		3.9		3.9		4.0		3.5		3.5		3.5		3.0		3.0		3.0		4.0		4.0		3.0		3.0		4.0		3.0		3.0		4.0		3.9		3.3		3.5

		DP		CpE		4.3		4.3		4.4		4.5		4.4		4.2		4.4		3.6		3.0		3.0		3.0		3.0		3.0		3.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		4.3		3.0		5.0

		DL		CpE		3.0		3.2		3.1		3.3		3.2		3.1		2.9		2.9		3.0		3.0		3.0		3.0		3.0		3.0		3.0		3.0		3.5		3.5		3.5		3.5		3.5		3.5		3.1		3.0		3.4

		BK		CpE		3.4		3.7		3.8		3.6		3.6		3.6		3.6		3.7		3.0		3.0		3.0		3.0		3.0		3.0		4.0		4.0		3.0		4.0		4.0		4.0		4.0		4.0		3.6		3.0		3.9

		EI		CpE		3.2		3.6		3.4		3.4		3.3		3.1		3.1		3.2		3.0		3.0		3.0		3.0		3.0		3.0		3.3		3.7		3.7		3.7		4.0		4.0		3.7		4.0		3.3		3.0		3.8

		EH		CpE		4.1		4.2		4.2		4.0		4.1		3.9		4.2		4.0		3.0		3.0		3.0		3.0		3.0		3.0		4.0		4.0		5.0		4.5		4.0		4.0		4.5		4.5		4.1		3.0		4.3

		KS		EE		3.6		3.5		3.7		3.6		3.3		3.4		3.9		3.8		3.0		3.0		3.0		3.0		3.0		3.0		4.0		4.5		4.0		4.5		4.5		4.5		4.5		4.5		3.6		3.0		4.4

		QR		EE		2.8		2.9		2.8		3.0		2.8		3.1		2.9		3.2		3.0		3.0		3.3		3.0		3.0		2.8		3.0		3.3		3.3		3.3		3.0		3.0		3.3		3.0		2.9		3.0		3.2

		DM		EE		4.3		4.4		4.3		4.1		4.2		4.0		4.3		4.8		4.0		4.0		5.0		3.0		4.0		4.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		4.3		4.0		5.0

		KG		EE		3.1		3.4		3.0		3.4		3.6		3.1		3.1		4.0		3.3		3.3		3.3		3.3		3.0		3.0		4.0		4.0		4.3		4.0		4.0		4.0		4.3		4.3		3.3		3.2		4.1

		RB		EE		3.0		2.3		2.8		3.8		3.0		3.2		3.4		3.7		3.0		3.0		3.5		3.0		3.0		3.5		4.0		5.0		5.0		5.0		5.0		4.0		5.0		5.0		3.2		3.2		4.8

		EZ		ME		3.3		3.7		3.4		3.7		3.7		3.7		3.5		3.4		3.3		3.3		3.0		3.0		3.0		3.0		4.3		4.3		4.5		4.0		4.0		4.0		4.0		4.0		3.6		3.1		4.1

		RW		ME		4.5		4.3		4.5		3.9		3.9		3.9		4.2		4.0		3.0		4.0		5.0		4.0		4.0		3.0		4.0		4.0		4.8		4.3		4.3		4.0		4.5		4.3		4.1		3.8		4.3

		SR		ME		4.0		4.0		4.3		3.7		4.5		4.0		3.8		4.3		5.0		4.5		4.5		4.0		4.0		5.0		4.0		4.0		5.0		5.0		5.0		5.0		5.0		4.0		4.1		4.5		4.6

		RP		ME		4.0		4.2		3.9		4.0		3.9		4.1		4.1		4.0		4.0		4.0		4.0		4.0		4.0		4.0																		4.0		4.0		0.0

		KM		ME		3.8		4.0		4.0		4.2		4.0		3.7		3.9		4.0		4.0		4.7		4.3		4.0		4.0		4.7		4.0		3.7		3.7		4.0		3.3		3.7		4.0		3.3		4.0		4.3		3.7

		JK		ME		3.5		3.6		3.7		3.2		3.7		3.5		3.6		3.6		3.0		4.0		4.0		4.0		3.0		4.0		4.0		5.0		4.0		4.0		4.0		4.0		3.0		3.0		3.6		3.7		3.9

		EH		ME		3.8		3.6		3.8		3.5		3.8		3.8		3.8		3.3		3.5		3.5		4.0		4.0		4.0		3.5		3.0		3.0		3.0		4.0		4.0		3.0		3.0		3.0		3.7		3.8		3.3

		CH		ME		3.9		3.5		3.9		3.9		3.6		4.0		3.6		3.2		3.8		3.5		3.3		3.3		3.3		3.5																		3.7		3.4		0.0

		DD		ME		3.6		3.8		4.2		3.8		3.8		3.6		3.4		4.2		3.3		3.3		3.8		4.0		3.8		3.8		3.3		3.8		3.3		3.5		3.3		3.3		3.3		3.5		3.8		3.6		3.4

		NC		ME		3.2		3.2		3.1		3.1		3.1		3.4		3.2		3.3		4.0		4.0		3.0		3.0		3.0		3.0		3.5		3.5		3.0		3.5		3.5		3.5		3.5		3.5		3.2		3.3		3.4

		MC		ME		3.7		3.6		3.7		3.6		3.8		3.5		3.4		4.0		4.0		4.0		4.0		4.0		3.0		4.0		3.7		3.7		3.7		4.0		3.7		3.3		4.7		3.3		3.7		3.8		3.8

		TC		ME		3.9		3.8		3.9		3.6		3.6		4.0		3.8		3.7		3.0		3.0		4.0		5.0		4.0		4.0		3.3		3.8		3.8		3.3		3.0		3.3		3.0		3.0		3.8		3.8		3.3

		CC		ME		3.5		3.8		3.6		3.4		3.6		3.9		3.6		3.6		3.8		3.8		3.5		3.5		3.3		3.8		4.0		4.0		4.0		4.0		4.5		3.5		4.0		3.5		3.6		3.6		3.9

		JT		SwE		3.5		3.3		3.3		3.5		3.0		3.3		3.3		3.5		4.0		4.0		3.7		4.3		4.0		4.0																		3.3		4.0		0.0

		SS		SwE		3.3		3.7		3.3		4.0		3.0		4.0		4.0		4.0		4.0		4.0		4.0		4.0		4.0		4.0																		3.7		4.0		0.0

		JO		SwE		3.3		3.5		3.3		3.3		3.0		3.5		3.3		3.7		3.0		4.0		4.0		3.0				3.0																		3.4		3.4		0.0

		ME		SwE		4.0		4.0		4.0		3.7		3.6		4.0		4.0		4.0		4.0		4.0		4.5		4.0		4.0		4.0																		3.9		4.1		0.0

		MC		SwE		3.7		3.8		3.6		3.6		3.8		3.5		3.7		3.8		3.8		3.3		3.5		3.8		3.0		3.5		5.0				4.0		5.0		4.0		4.0		4.0		4.0		3.7		3.5		4.3

				major		Aa		Ab		Ac		Ba		Bb		Bc		Bd		Be		Ca		Cb		Cc		Da		Db		Dc		A. Knowledge in the Discipline		B. Skills		C. Lifelong Practices		D. A Sesnse of Social Responsibility				Mean		GPA

		KS		CpE		3.8		3.8		3.6		3.8		3.3		3.5		3.7		3.2		3.8		3.9		4.0		3.4		3.2		3.5		3.7		3.6		3.9		3.3				3.60		2.96

		DP		CpE		4.2		4.2		3.7		4.5		3.0		4.4		4.7		3.8		4.1		4.4		3.6		3.3		3.0		3.0		4.0		4.1		4.0		3.1				3.83		2.45

		DL		CpE		3.0		3.0		3.0		3.1		3.0		3.2		3.3		3.2		3.1		2.9		2.9		3.0		3.0		3.0		3.0		3.1		3.0		3.0				3.04		2.45

		BK		CpE		3.5		3.5		3.2		3.7		3.0		3.6		3.9		3.3		3.4		3.6		3.7		3.1		3.0		3.0		3.4		3.6		3.6		3.0				3.39		3.11

		EI		CpE		3.2		3.2		3.1		3.3		3.0		3.5		3.7		3.3		3.2		3.1		3.2		3.0		3.0		3.0		3.1		3.4		3.2		3.0				3.19		3.04

		EH		CpE		3.8		3.8		3.6		4.1		3.0		4.0		4.2		3.7		3.8		4.2		4.0		3.2		3.0		3.0		3.7		3.8		4.0		3.1				3.67		3.35

		KS		EE		3.6		3.6		3.3		3.7		3.0		3.9		4.2		3.5		3.5		3.9		3.8		3.2		3.0		3.0		3.5		3.7		3.7		3.1				3.51		3.0

		QR		EE		3.0		3.0		3.0		2.9		3.0		3.1		3.1		3.1		3.0		2.9		3.2		2.9		2.9		3.0		3.01		3.04		3.02		2.95				3.01		2.07

		DM		EE		4.6		4.6		4.6		4.4		4.0		4.7		4.9		4.3		4.1		4.3		4.8		4.1		4.0		4.0		4.6		4.5		4.4		4.0				4.39		3.76

		KG		EE		3.4		3.4		3.2		3.3		3.2		3.7		4.0		3.4		3.3		3.1		4.0		3.2		3.1		3.3		3.3		3.6		3.5		3.2				3.40		3.06

		RB		EE		3.5		3.5		3.3		3.3		3.2		4.2		4.2		3.7		3.3		3.4		3.7		3.2		3.2		3.0		3.4		3.7		3.4		3.1				3.45		3.05

		EZ		ME		3.5		3.5		3.2		3.7		3.1		3.8		3.9		3.4		3.6		3.5		3.4		3.2		3.1		3.3		3.4		3.6		3.5		3.2				3.46		3.24

		RW		ME		4.4		4.4		4.7		4.2		3.8		4.2		4.1		4.2		4.0		4.2		4.0		3.6		3.3		3.0		4.5		4.1		4.1		3.3				4.02		3.88

		SR		ME		4.1		4.1		4.3		4.1		4.5		4.5		4.4		4.5		4.1		3.8		4.3		4.5		4.7		5.0		4.1		4.4		4.1		4.7				4.34		3.62

		RP		ME		4.0		4.0		4.0		4.0		4.0		4.0		4.1		4.0		4.0		4.1		4.0		4.0		4.0		4.0		4.0		4.0		4.0		4.0				4.02		3.44

		KM		ME		4.0		4.0		4.1		3.9		4.3		3.9		3.8		4.1		4.1		3.9		4.0		4.2		4.2		4.0		4.0		4.0		4.0		4.2				4.03		3.35

		JK		ME		3.8		3.8		3.8		3.7		3.7		3.8		3.9		3.8		3.6		3.6		3.6		3.5		3.3		3.0		3.8		3.8		3.6		3.3				3.64		3.28

		EH		ME		3.7		3.7		3.9		3.6		3.8		3.5		3.3		3.8		3.7		3.8		3.3		3.7		3.7		3.5		3.7		3.5		3.6		3.6				3.62		3.86

		CH		ME		3.6		3.6		3.6		3.9		3.4		3.6		3.4		3.4		3.7		3.6		3.2		3.5		3.5		3.8		3.6		3.6		3.5		3.6				3.55		3.85

		DD		ME		3.5		3.5		3.7		3.7		3.6		3.5		3.7		3.8		3.6		3.4		4.2		3.5		3.6		3.3		3.6		3.6		3.7		3.4				3.60		3.03

		NC		ME		3.2		3.2		3.1		3.3		3.3		3.3		3.4		3.1		3.4		3.2		3.3		3.4		3.3		4.0		3.2		3.3		3.3		3.6				3.33		2.83

		MC		ME		3.7		3.7		3.9		3.7		3.8		3.7		3.7		3.8		3.7		3.4		4.0		3.7		3.7		4.0		3.8		3.7		3.7		3.8				3.74		3.08								2.5		3.0		3.5		4.0		4.5

		TC		ME		3.7		3.7		4.0		3.8		3.8		3.6		3.5		4.0		3.6		3.8		3.7		3.6		3.7		3.0		3.8		3.7		3.7		3.4				3.66		3.13

		CC		ME		3.6		3.6		3.5		3.7		3.6		3.8		3.7		3.7		3.6		3.6		3.6		3.6		3.6		3.8		3.6		3.7		3.6		3.6				3.64		3.13

		JT		SwE		3.5		3.5		3.6		3.4		4.0		3.7		3.4		3.9		3.4		3.3		3.5		3.9		4.0		4.0		3.5		3.6		3.4		4.0				3.64		3.19

		SS		SwE		3.8		3.8		3.7		3.6		4.0		3.9		3.8		3.9		3.8		4.0		4.0		4.0		4.0		4.0		3.7		3.8		3.9		4.0				3.87		2.69

		JO		SwE		3.5		3.5		3.6		3.4		3.4		3.5		3.6		3.3		3.4		3.3		3.7		3.3		3.0		3.0		3.6		3.5		3.5		3.1				3.40		2.37

		ME		SwE		4.2		4.2		4.3		4.0		4.1		4.1		4.0		4.1		3.9		4.0		4.0		4.0		4.0		4.0		4.2		4.0		4.0		4.0				4.05		3.51

		MC		SwE		4.0		4.0		3.6		4.0		3.5		3.9		4.1		3.8		3.6		3.7		3.8		3.4		3.4		3.8		3.8		3.9		3.7		3.5				3.75		3.02

		fli		major		c1		c2		c3		c4		c5		c6		c7		c8		d1		d2		d3		d4		d5		d6		e1		e2		e3		e4		e5		e6		e7		e8		Aa		Ab		Ac		Ba		Bb		Bc		Bd		Be		Ca		Cb		Cc		Da		Db		Dc

		KS		CpE		3.7		4.1		3.8		3.9		3.9		3.9		3.9		4.0		3.5		3.5		3.5		3.0		3.0		3.0		4.0		4.0		3.0		3.0		4.0		3.0		3.0		4.0		3.8		3.8		3.6		3.8		3.3		3.5		3.7		3.2		3.8		3.9		4.0		3.4		3.2		3.5

		DP		CpE		4.3		4.3		4.4		4.5		4.4		4.2		4.4		3.6		3.0		3.0		3.0		3.0		3.0		3.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		4.2		4.2		3.7		4.5		3.0		4.4		4.7		3.8		4.1		4.4		3.6		3.3		3.0		3.0

		DL		CpE		3.0		3.2		3.1		3.3		3.2		3.1		2.9		2.9		3.0		3.0		3.0		3.0		3.0		3.0		3.0		3.0		3.5		3.5		3.5		3.5		3.5		3.5		3.0		3.0		3.0		3.1		3.0		3.2		3.3		3.2		3.1		2.9		2.9		3.0		3.0		3.0

		BK		CpE		3.4		3.7		3.8		3.6		3.6		3.6		3.6		3.7		3.0		3.0		3.0		3.0		3.0		3.0		4.0		4.0		3.0		4.0		4.0		4.0		4.0		4.0		3.5		3.5		3.2		3.7		3.0		3.6		3.9		3.3		3.4		3.6		3.7		3.1		3.0		3.0

		EI		CpE		3.2		3.6		3.4		3.4		3.3		3.1		3.1		3.2		3.0		3.0		3.0		3.0		3.0		3.0		3.3		3.7		3.7		3.7		4.0		4.0		3.7		4.0		3.2		3.2		3.1		3.3		3.0		3.5		3.7		3.3		3.2		3.1		3.2		3.0		3.0		3.0

		EH		CpE		4.1		4.2		4.2		4.0		4.1		3.9		4.2		4.0		3.0		3.0		3.0		3.0		3.0		3.0		4.0		4.0		5.0		4.5		4.0		4.0		4.5		4.5		3.8		3.8		3.6		4.1		3.0		4.0		4.2		3.7		3.8		4.2		4.0		3.2		3.0		3.0

		KS		EE		3.6		3.5		3.7		3.6		3.3		3.4		3.9		3.8		3.0		3.0		3.0		3.0		3.0		3.0		4.0		4.5		4.0		4.5		4.5		4.5		4.5		4.5		3.6		3.6		3.3		3.7		3.0		3.9		4.2		3.5		3.5		3.9		3.8		3.2		3.0		3.0

		QR		EE		2.8		2.9		2.8		3.0		2.8		3.1		2.9		3.2		3.0		3.0		3.3		3.0		3.0		2.8		3.0		3.3		3.3		3.3		3.0		3.0		3.3		3.0		3.0		3.0		3.0		2.9		3.0		3.1		3.1		3.1		3.0		2.9		3.2		2.9		2.9		3.0

		DM		EE		4.3		4.4		4.3		4.1		4.2		4.0		4.3		4.8		4.0		4.0		5.0		3.0		4.0		4.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		4.6		4.6		4.6		4.4		4.0		4.7		4.9		4.3		4.1		4.3		4.8		4.1		4.0		4.0

		KG		EE		3.1		3.4		3.0		3.4		3.6		3.1		3.1		4.0		3.3		3.3		3.3		3.3		3.0		3.0		4.0		4.0		4.3		4.0		4.0		4.0		4.3		4.3		3.4		3.4		3.2		3.3		3.2		3.7		4.0		3.4		3.3		3.1		4.0		3.2		3.1		3.3

		RB		EE		3.0		2.3		2.8		3.8		3.0		3.2		3.4		3.7		3.0		3.0		3.5		3.0		3.0		3.5		4.0		5.0		5.0		5.0		5.0		4.0		5.0		5.0		3.5		3.5		3.3		3.3		3.2		4.2		4.2		3.7		3.3		3.4		3.7		3.2		3.2		3.0

		EZ		ME		3.3		3.7		3.4		3.7		3.7		3.7		3.5		3.4		3.3		3.3		3.0		3.0		3.0		3.0		4.3		4.3		4.5		4.0		4.0		4.0		4.0		4.0		3.5		3.5		3.2		3.7		3.1		3.8		3.9		3.4		3.6		3.5		3.4		3.2		3.1		3.3

		RW		ME		4.5		4.3		4.5		3.9		3.9		3.9		4.2		4.0		3.0		4.0		5.0		4.0		4.0		3.0		4.0		4.0		4.8		4.3		4.3		4.0		4.5		4.3		4.4		4.4		4.7		4.2		3.8		4.2		4.1		4.2		4.0		4.2		4.0		3.6		3.3		3.0

		SR		ME		4.0		4.0		4.3		3.7		4.5		4.0		3.8		4.3		5.0		4.5		4.5		4.0		4.0		5.0		4.0		4.0		5.0		5.0		5.0		5.0		5.0		4.0		4.1		4.1		4.3		4.1		4.5		4.5		4.4		4.5		4.1		3.8		4.3		4.5		4.7		5.0

		RP		ME		4.0		4.2		3.9		4.0		3.9		4.1		4.1		4.0		4.0		4.0		4.0		4.0		4.0		4.0																		4.0		4.0		4.0		4.0		4.0		4.0		4.1		4.0		4.0		4.1		4.0		4.0		4.0		4.0

		KM		ME		3.8		4.0		4.0		4.2		4.0		3.7		3.9		4.0		4.0		4.7		4.3		4.0		4.0		4.7		4.0		3.7		3.7		4.0		3.3		3.7		4.0		3.3		4.0		4.0		4.1		3.9		4.3		3.9		3.8		4.1		4.1		3.9		4.0		4.2		4.2		4.0

		JK		ME		3.5		3.6		3.7		3.2		3.7		3.5		3.6		3.6		3.0		4.0		4.0		4.0		3.0		4.0		4.0		5.0		4.0		4.0		4.0		4.0		3.0		3.0		3.8		3.8		3.8		3.7		3.7		3.8		3.9		3.8		3.6		3.6		3.6		3.5		3.3		3.0

		EH		ME		3.8		3.6		3.8		3.5		3.8		3.8		3.8		3.3		3.5		3.5		4.0		4.0		4.0		3.5		3.0		3.0		3.0		4.0		4.0		3.0		3.0		3.0		3.7		3.7		3.9		3.6		3.8		3.5		3.3		3.8		3.7		3.8		3.3		3.7		3.7		3.5

		CH		ME		3.9		3.5		3.9		3.9		3.6		4.0		3.6		3.2		3.8		3.5		3.3		3.3		3.3		3.5																		3.6		3.6		3.6		3.9		3.4		3.6		3.4		3.4		3.7		3.6		3.2		3.5		3.5		3.8

		DD		ME		3.6		3.8		4.2		3.8		3.8		3.6		3.4		4.2		3.3		3.3		3.8		4.0		3.8		3.8		3.3		3.8		3.3		3.5		3.3		3.3		3.3		3.5		3.5		3.5		3.7		3.7		3.6		3.5		3.7		3.8		3.6		3.4		4.2		3.5		3.6		3.3

		NC		ME		3.2		3.2		3.1		3.1		3.1		3.4		3.2		3.3		4.0		4.0		3.0		3.0		3.0		3.0		3.5		3.5		3.0		3.5		3.5		3.5		3.5		3.5		3.2		3.2		3.1		3.3		3.3		3.3		3.4		3.1		3.4		3.2		3.3		3.4		3.3		4.0

		MC		ME		3.7		3.6		3.7		3.6		3.8		3.5		3.4		4.0		4.0		4.0		4.0		4.0		3.0		4.0		3.7		3.7		3.7		4.0		3.7		3.3		4.7		3.3		3.7		3.7		3.9		3.7		3.8		3.7		3.7		3.8		3.7		3.4		4.0		3.7		3.7		4.0

		TC		ME		3.9		3.8		3.9		3.6		3.6		4.0		3.8		3.7		3.0		3.0		4.0		5.0		4.0		4.0		3.3		3.8		3.8		3.3		3.0		3.3		3.0		3.0		3.7		3.7		4.0		3.8		3.8		3.6		3.5		4.0		3.6		3.8		3.7		3.6		3.7		3.0

		CC		ME		3.5		3.8		3.6		3.4		3.6		3.9		3.6		3.6		3.8		3.8		3.5		3.5		3.3		3.8		4.0		4.0		4.0		4.0		4.5		3.5		4.0		3.5		3.6		3.6		3.5		3.7		3.6		3.8		3.7		3.7		3.6		3.6		3.6		3.6		3.6		3.8

		JT		SwE		3.5		3.3		3.3		3.5		3.0		3.3		3.3		3.5		4.0		4.0		3.7		4.3		4.0		4.0																		3.5		3.5		3.6		3.4		4.0		3.7		3.4		3.9		3.4		3.3		3.5		3.9		4.0		4.0

		SS		SwE		3.3		3.7		3.3		4.0		3.0		4.0		4.0		4.0		4.0		4.0		4.0		4.0		4.0		4.0																		3.8		3.8		3.7		3.6		4.0		3.9		3.8		3.9		3.8		4.0		4.0		4.0		4.0		4.0

		JO		SwE		3.3		3.5		3.3		3.3		3.0		3.5		3.3		3.7		3.0		4.0		4.0		3.0				3.0																		3.5		3.5		3.6		3.4		3.4		3.5		3.6		3.3		3.4		3.3		3.7		3.3		3.0		3.0

		ME		SwE		4.0		4.0		4.0		3.7		3.6		4.0		4.0		4.0		4.0		4.0		4.5		4.0		4.0		4.0																		4.2		4.2		4.3		4.0		4.1		4.1		4.0		4.1		3.9		4.0		4.0		4.0		4.0		4.0

		MC		SwE		3.7		3.8		3.6		3.6		3.8		3.5		3.7		3.8		3.8		3.3		3.5		3.8		3.0		3.5		5.0				4.0		5.0		4.0		4.0		4.0		4.0		4.0		4.0		3.6		4.0		3.5		3.9		4.1		3.8		3.6		3.7		3.8		3.4		3.4		3.8





Table XX

		

				Table XX.  Table Showing Learning Outcomes for 2005 BSME Program Graduates

				2005 Graduate		A.a		A.b		A.c		B.a		B.b		B.c		B.d		B.e		C.a		C.b		C.c		D.a		D.b		D.c		Mean

				EZ		3.5		3.5		3.2		3.7		3.1		3.8		3.9		3.4		3.6		3.5		3.4		3.2		3.1		3.3		3.46

				RW		4.4		4.4		4.7		4.2		3.8		4.2		4.1		4.2		4.0		4.2		4.0		3.6		3.3		3.0		4.02

				SR		4.1		4.1		4.3		4.1		4.5		4.5		4.4		4.5		4.1		3.8		4.3		4.5		4.7		5.0		4.34

				RP		4.0		4.0		4.0		4.0		4.0		4.0		4.1		4.0		4.0		4.1		4.0		4.0		4.0		4.0		4.02

				KM		4.0		4.0		4.1		3.9		4.3		3.9		3.8		4.1		4.1		3.9		4.0		4.2		4.2		4.0		4.03

				JK		3.8		3.8		3.8		3.7		3.7		3.8		3.9		3.8		3.6		3.6		3.6		3.5		3.3		3.0		3.64

				EH		3.7		3.7		3.9		3.6		3.8		3.5		3.3		3.8		3.7		3.8		3.3		3.7		3.7		3.5		3.62

				CH		3.6		3.6		3.6		3.9		3.4		3.6		3.4		3.4		3.7		3.6		3.2		3.5		3.5		3.8		3.55

				DD		3.5		3.5		3.7		3.7		3.6		3.5		3.7		3.8		3.6		3.4		4.2		3.5		3.6		3.3		3.60

				NC		3.2		3.2		3.1		3.3		3.3		3.3		3.4		3.1		3.4		3.2		3.3		3.4		3.3		4.0		3.33

				MC		3.7		3.7		3.9		3.7		3.8		3.7		3.7		3.8		3.7		3.4		4.0		3.7		3.7		4.0		3.74

				TC		3.7		3.7		4.0		3.8		3.8		3.6		3.5		4.0		3.6		3.8		3.7		3.6		3.7		3.0		3.66

				CC		3.6		3.6		3.5		3.7		3.6		3.8		3.7		3.7		3.6		3.6		3.6		3.6		3.6		3.8		3.64

				Table XX.  Table Showing Learning Outcomes for 2005 BSEE Program Graduates

				2005 Graduate		A.a		A.b		A.c		B.a		B.b		B.c		B.d		B.e		C.a		C.b		C.c		D.a		D.b		D.c		Mean

				KS		3.6		3.6		3.3		3.7		3.0		3.9		4.2		3.5		3.5		3.9		3.8		3.2		3.0		3.0		3.51

				QR		3.0		3.0		3.0		2.9		3.0		3.1		3.1		3.1		3.0		2.9		3.2		2.9		2.9		3.0		3.01

				DM		4.6		4.6		4.6		4.4		4.0		4.7		4.9		4.3		4.1		4.3		4.8		4.1		4.0		4.0		4.39

				KG		3.4		3.4		3.2		3.3		3.2		3.7		4.0		3.4		3.3		3.1		4.0		3.2		3.1		3.3		3.40

				RB		3.5		3.5		3.3		3.3		3.2		4.2		4.2		3.7		3.3		3.4		3.7		3.2		3.2		3.0		3.45

				Table XX.  Table Showing Learning Outcomes for 2005 BSCpE Program Graduates

				2005 Graduate		A.a		A.b		A.c		B.a		B.b		B.c		B.d		B.e		C.a		C.b		C.c		D.a		D.b		D.c		Mean

				KS		3.8		3.8		3.6		3.8		3.3		3.5		3.7		3.2		3.8		3.9		4.0		3.4		3.2		3.5		3.60

				DP		4.2		4.2		3.7		4.5		3.0		4.4		4.7		3.8		4.1		4.4		3.6		3.3		3.0		3.0		3.83

				DL		3.0		3.0		3.0		3.1		3.0		3.2		3.3		3.2		3.1		2.9		2.9		3.0		3.0		3.0		3.04

				BK		3.5		3.5		3.2		3.7		3.0		3.6		3.9		3.3		3.4		3.6		3.7		3.1		3.0		3.0		3.39

				EI		3.2		3.2		3.1		3.3		3.0		3.5		3.7		3.3		3.2		3.1		3.2		3.0		3.0		3.0		3.19

				EH		3.8		3.8		3.6		4.1		3.0		4.0		4.2		3.7		3.8		4.2		4.0		3.2		3.0		3.0		3.67

				Table XX.  Table Showing Learning Outcomes for 2005 BSSE Program Graduates

				2005 Graduate		A.a		A.b		A.c		B.a		B.b		B.c		B.d		B.e		C.a		C.b		C.c		D.a		D.b		D.c		Mean

				JT		3.5		3.5		3.6		3.4		4.0		3.7		3.4		3.9		3.4		3.3		3.5		3.9		4.0		4.0		3.64

				SS		3.8		3.8		3.7		3.6		4.0		3.9		3.8		3.9		3.8		4.0		4.0		4.0		4.0		4.0		3.87

				JO		3.5		3.5		3.6		3.4		3.4		3.5		3.6		3.3		3.4		3.3		3.7		3.3		3.0		3.0		3.40

				ME		4.2		4.2		4.3		4.0		4.1		4.1		4.0		4.1		3.9		4.0		4.0		4.0		4.0		4.0		4.05

				MC		4.0		4.0		3.6		4.0		3.5		3.9		4.1		3.8		3.6		3.7		3.8		3.4		3.4		3.8		3.75





Matrix

		

				Table 1.    Matrix Relating Course Competencies to Program Learning Goals

				BS_E Program Learning Goals				Form C:  Basic Knowledge																Form D: Project Technical												Form E: Lab Technical

								C1		C2		C3		C4		C5		C6		C7		C8		D1		D2		D3		D4		D5		D6		E1		E2		E3		E4		E5		E6		E7		E8

				Math & Science		A.a		X												X								X								X

				Fundamentals		A.b		X												X								X								X

				Specialization		A.c		X																				X

				Problem Solving		B.a		X				X						X																		X												X

				Engineering Design		B.b																		X		X		X		X		X		X

				Hypothesis Testing		B.c																						X								X		X		X		X		X		X		X		X

				Communication		B.d				X												X																X				X				X				X

				State-of-Art Tools		B.e						X																X		X		X		X						X		X

				Lifelong Learning		C.a								X		X		X		X						X

				Liberal Arts		C.b														X

				Collaboration		C.c																X

				Technology & Society		D.a														X				X		X						X		X

				Professional Ethics		D.b																		X								X		X

				Service & Justice		D.c																		X

				Table 2.   Matrix Relating BS_E Program Learning Goals to ABET Outcomes

				BS_E Program Learning Goals				ABET Criterion 3 Outcomes

								(a)		(b)		(c)		(d)		(e)		(f)		(g)		(h)		(i)		(j)		(k)

				Math & Science		A.a		x

				Fundamentals		A.b		x

				Specialization		A.c		x

				Problem Solving		B.a										x

				Engineering Design		B.b						x

				Hypothesis Testing		B.c				x

				Communication		B.d														x

				State-of-Art Tools		B.e																						x

				Lifelong Learning		C.a																		x

				Liberal Arts		C.b																x				x

				Collaboration		C.c								x

				Technology & Society		D.a																x

				Professional Ethics		D.b												x

				Service & Justice		D.c												x





CpE Chart 1

		c1		c1		c1		c1		c1		c1

		c2		c2		c2		c2		c2		c2

		c3		c3		c3		c3		c3		c3

		c4		c4		c4		c4		c4		c4

		c5		c5		c5		c5		c5		c5

		c6		c6		c6		c6		c6		c6

		c7		c7		c7		c7		c7		c7

		c8		c8		c8		c8		c8		c8

		d1		d1		d1		d1		d1		d1

		d2		d2		d2		d2		d2		d2

		d3		d3		d3		d3		d3		d3

		d4		d4		d4		d4		d4		d4

		d5		d5		d5		d5		d5		d5

		d6		d6		d6		d6		d6		d6

		e1		e1		e1		e1		e1		e1

		e2		e2		e2		e2		e2		e2

		e3		e3		e3		e3		e3		e3

		e4		e4		e4		e4		e4		e4

		e5		e5		e5		e5		e5		e5

		e6		e6		e6		e6		e6		e6

		e7		e7		e7		e7		e7		e7

		e8		e8		e8		e8		e8		e8



KS

DP

DL

BK

EI

EH

Form C, Form D and Form E Competencies

Target Level: 3.0 or greater for Each BSCpE Graduate

Instructor Assessments of  Level of Course Competencies
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CpE Chart 2

		KS		KS		KS

		DP		DP		DP

		DL		DL		DL

		BK		BK		BK

		EI		EI		EI

		EH		EH		EH



C. Basic Knowledge

D. Project Management

E. Laboratory Competence

2005 BSCpE Graduate

Target Outcome: 3.0 average or Greater for Each
Competency Area for Each BSCpE Graduate

Three Competency Areas 
Attainment of Target Competency Level

3.89548625

3.25

3.5

4.25372

3

5

3.09166625

3

3.375

3.597225

3

3.875

3.30242875

3

3.75000125

4.09722125

3

4.3125



CpE Chart 3

		Aa		Aa		Aa		Aa		Aa		Aa

		Ab		Ab		Ab		Ab		Ab		Ab

		Ac		Ac		Ac		Ac		Ac		Ac

		Ba		Ba		Ba		Ba		Ba		Ba

		Bb		Bb		Bb		Bb		Bb		Bb

		Bc		Bc		Bc		Bc		Bc		Bc

		Bd		Bd		Bd		Bd		Bd		Bd

		Be		Be		Be		Be		Be		Be

		Ca		Ca		Ca		Ca		Ca		Ca

		Cb		Cb		Cb		Cb		Cb		Cb

		Cc		Cc		Cc		Cc		Cc		Cc

		Da		Da		Da		Da		Da		Da

		Db		Db		Db		Db		Db		Db

		Dc		Dc		Dc		Dc		Dc		Dc



KS

DP

DL

BK

EI

EH

Program Learning Goals

Target Level: 3.0 or greater for Each BSCpE Graduate

Program Outcomes:  
Detailed Attainment Level of Learning Goals
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CpE Chart 4
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Dc

Program Learning Goals

Target Level: 3.0 or greater for Each BSCpE Graduate

Program Outcomes:  
Detailed Attainment Level of Learning Goals

3.775

3.775

3.6

3.847222

3.25

3.476068

3.683333

3.185714

3.812778

3.9

4

3.38

3.166667

3.5

4.177083

4.177083

3.666667

4.46875

3

4.426282

4.650794

3.767857

4.083333

4.375

3.571429

3.275

3

3

2.975

2.975

3

3.052778

3

3.247009

3.266667

3.157143

3.106667

2.9

2.9

2.98

3

3

3.5

3.5

3.222222

3.694444

3

3.641026

3.888889

3.253968

3.444444

3.555556

3.666667

3.111111

3

3

3.166667

3.166667

3.111111

3.28125

3

3.505342

3.692593

3.253968

3.186111

3.111111

3.222222

3.022222

3

3

3.833333

3.833333

3.555556

4.055555

3

3.970085

4.203704

3.674603

3.844445

4.222222

4

3.244444

3

3



CpE Chart 5
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A. Knowledge in the Discipline

B. Skills

C. Lifelong Practices

D. A Sesnse of Social Responsibility

2005 BSCpE Graduate

Target Outcome: 3.0 or Greater for Each Program Goal 
for Each BSCpE Graduate

Program Outcomes Summary: 
Attainment of Goal Categories
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EE Chart 1
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RB

Form C, Form D and Form E Competencies

Target Level: 3.0 or greater for Each BSEE Graduate

Instructor Assessments of  Level of Course Competencies
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EE Chart 2
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C. Basic Knowledge

D. Project Management

E. Laboratory Competence

2005 BSEE Graduate

Target Outcome: 3.0 average or Greater for Each
Competency Area for Each BSEE Graduate

Three Competency Areas 
Attainment of Target Competency Level
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3
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EE Chart 3
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KS

QR

DM

KG

RB

Program Learning Goals

Target Level: 3.0 or greater for Each BSEE Graduate

Program Outcomes:  
Detailed Attainment Level of Learning Goals
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EE Chart 4
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Program Learning Goals

Target Level: 3.0 or greater for Each BSEE Graduate

Program Outcomes:  
Detailed Attainment Level of Learning Goals
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EE Chart 5
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A. Knowledge in the Discipline

B. Skills

C. Lifelong Practices

D. A Sesnse of Social Responsibility

2005 BSEE Graduate

Target Outcome: 3.0 or Greater for Each Program Goal 
for Each BSEE Graduate

Program Outcomes Summary: 
Attainment of Goal Categories
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ME Chart 1
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EZ

RW

SR
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KM

JK

EH

CH

DD

NC

MC

TC

CC

Form C, Form D and Form E Competencies

Target Level: 3.0 or greater for Each BSME Graduate

Instructor Assessments of  Level of Course Competencies
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ME Chart 2
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C. Basic Knowledge

D. Project Management

E. Laboratory Competence

2005 BSME Graduate

Target Outcome: 3.0 average or Greater for Each
Competency Area for Each BSME Graduate

Three Competency Areas 
Attainment of Target Competency Level

3.55573625

3.11111

4.1458325

4.13522875

3.8333333333

4.25

4.07291625

4.5

4.625

4.02386375

4

0

3.95113625

4.2777783333

3.70833375

3.56949125

3.6666666667

3.875

3.67916625

3.75

3.25

3.6972225

3.4166666667

0

3.8

3.625

3.38541625

3.1956125

3.3333333333

3.4375

3.6730775

3.8333333333

3.75000125

3.781945

3.8333333333

3.28125

3.61420125

3.5833333333

3.9375



ME Chart 3
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MC

TC

CC

Program Learning Goals

Target Level: 3.0 or greater for Each BSME Graduate

Program Outcomes: 
Detailed Attainment Level of Learning Goals
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A. Knowledge in the Discipline

B. Skills

C. Lifelong Practices

D. A Sesnse of Social Responsibility

2005 BSME Graduate

Target Outcome: 3.0 or Greater for Each Program Goal 
for Each BSME Graduate

Program Outcomes Summary: 
Attainment of Goal Categories
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C. Basic Knowledge

D. Project Management

E. Laboratory Competence

2005 BSSE Graduate

Target Outcome: 3.0 average or Greater for Each
Competency Area for Each BSSE Graduate

Three Competency Areas 
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A. Knowledge in the Discipline

B. Skills

C. Lifelong Practices

D. A Sesnse of Social Responsibility

2005 BSSE Graduate

Target Outcome: 3.0 or Greater for Each Program Goal 
for Each BSSE Graduate

Program Outcomes Summary: 
Attainment of Goal Categories
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