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A. Background Information

1. Degree Titles

The computer engineering (COE) program was established in 1986 as part of the college of computer sciences and engineering at King Fahd University of Petroleum and Minerals. The degree title for those students who satisfactorily complete the program is the Bachelor of Science in Computer Engineering.  This is the only Bachelor Degree offered by the program. More details about the program are available in the department website at http://www.ccse.kfupm.edu.sa/coe.

2.  Program Modes

There is only one computer engineering program, and all students are full-time day and on-campus program students. The academic year is composed of two 15-week regular semesters in the Fall and Spring semesters and an 8-week condensed Summer. Each graduating student has to complete successfully 131 credits. Each semester credit is one 50-minute lecture a week or 3 hours of lab a week.
The program provides the student two opportunities for industrial training either through two-month summer training program or through 7-month co-op-training program. The summer training program is equivalent 0 credits while the co-op program is equivalent to 9 credits. The student has to submit a progress report on a regular basis during the training period and a final report should be submitted by the end of the training period. A committee will be formed by the department where the student will present and defend his work.

More, the program gives the students the opportunity to pursue concentrations (during the last year of the program) in some subspecialties like Computer Communication and Networks, Computer Architecture, Digital System Design, and Computer Application.
3.  Actions to Correct Previous Shortcomings

The 2001 ABET “Final statement” was a very positive evaluation of the COE department’s undergraduate program. The department was granted a full six year accreditation. There has been some feedback to improve the program performance. 
The following is an itemized list of comments from the previous ABET visit in 2001 with actions to correct them:

1) Tight program, need to create more flexibility (electives), 

Actions Taken: 

a) The new curriculum has addressed this issue and increased the number of electives from 3 courses as in the old curriculum to 5 courses.

b) New faculty members were hired in different areas to broaden the student elective choices

c) The old restrictions on registering for elective course are eased: In the past, students were only allowed to take technical electives from related fields like ICS, SE or COE, now these restrictions are relaxed, in the sense that students can take the technical electives from any field like marketing, management, etc.
2) Good lab organization but can improve if experiments and manuals are periodically updated.

Actions Taken: 

a) Regarding core courses that have laboratories, the following has been don 
i) Updated/New set of experiments for COE 203 (Digital systems lab): The whole lab manual has been upgraded to use FPGA  boards. New tools: Verilog and modelsim are used for the new experiments.
ii) Updated/New set of experiments for COE 205 (Computer Organization and Assembly Language): The lab manual has been rewritten completely for compliance with the new 32-bit processor under IA-32. Experiments have been enhanced using new tools: 32-bit windows debugger.
iii) Updated/New set of experiments for COE 344 (Computer networks): All existing experiments were revised. In the new version of the Lab manual is divided into three main parts: General Lab setup and requirements, Network monitoring tools and commands, and the experiments. Also, the new experiments emphasize on the student to collect the experimental data during the lab and then the answers of all experiment exercises along with the collected data must be submitted in a technical report format.
iv) Updated/New set of experiments for COE 400 (Digital System Design): the following 4  new  experiments were introduced:

(1) Introduction to programming &  using the Tiny Ethernet based microcontroller.
(2) ISP (In circuit programming) of the flash microcontroller using a new tool (the flash magic)
(3) Data logging using the flash microcontroller
(4) Stepper motor experiment
A new microcontroller IDE tool for the 8051 microcontroller has been obtained, in addition to LabView 7.1.
b) For electives courses, two new laboratories were developed:
i) COE 445 (Internet Information services and technologies)
ii) COE 466 (Mobile Networks)
3) Facilities are barely adequate for the large enrollment in the program

Actions Taken:

a) A new space is allocated for Performance Engineering lab (PEL)

b) A new COE Smart Card & RFID Lab has been established in the Research Institute to support COE485, COE400 and industrial oriented funded projects. 
c) Research assistants responsible for certain labs have been allocated office space as part of the lab to solve the problem of office space.
d) The COE department and the College of CCSE admit that there is still urgent need for the faculty office space, research lab space, graduate students office space, etc., and no major improvement had happened in the last years. They hope within a four years frame, we will be in a better shape.
4) The program is urged to increase the emphasis on design, economic factors, safety, reliability, aesthetics, ethics, and social impact in COE485

Actions Taken:

a) The new course syllabus for COE485 emphasizes on design and on economics factors, safety, reliability, ethics and social impact.

b) Economic factors, safety, reliability, ethics and social impact are currently introduced to all COE students (traditional and co-op) as part of the 'Seminar' course COE390. The COE 390 course helps improve students' ability for presenting their technical work. It also teaches students about the nature of engineering as a profession, codes of professional conduct, ethics & responsibility, and the role of engineering societies.
c) New lectures were introduced into COE 400 to satisfy the ACM engineering design requirements. As a result of previous ABET recommendations, we have put some focus on the items mentioned in part a through offering industrial oriented projects and teaching students how to come up with cost-effective solutions, and adding lectures stressing on economic and reliability factors. As to the ethics and social impact, this has been dealt with particularly in a project given lately on “designing a wearable computing system to assist the elder and disabled’, where these issues were covered throughout the brainstorming the design cycle of the project.
d) Effective utilization of state-of-the-art tools in the labs like LABVIEW and microcontroller IDE like Pinnacle 52 and new MULTOS Smart Card Development tools, and in circuit programming Flash development system.
e) Effective utilization of online Webcast  tutorials in laboratory instruction
5) The co-op experience does not contain the design emphasis mentioned in the self-study.

Actions Taken:
a) The COE department has been convincing companies to involve students in design/analysis studies related to real world problems. The department is striving hard to have all co-op students gain such experience.
In addition to the comments above, a self-assessment team in 2004 provided useful comments, of which the most important one was to the need for the program to prepare for ABET EC 2000 Criteria by properly revising its course/lab delivery and setting up a quantitative assessment system that shows evidence of regular curricular corrections.

Actions Taken:

a) All core courses’ syllabi were revised along with course’s outcomes and a quantitative assessment.
4. Contact Information

The Chairman of the Computer Engineering Department is: 

Dr. Adnan A. Gutub
PO Box 5065, Dhahran 31261, Saudi Arabia

Tel. +966-3-860-2110    Fax. +966-3-860-3059
B. Accreditation Summary
1. Students
1.1 Admission Procedure

KFUPM has a well thought-out process that has been successful over the years of evaluating student performance, monitoring their progress, and providing them with timely advising. This process starts from the first day a student joins the university and continues till the time him graduates. 

An applicant for admission to an undergraduate program at King Fahd University of Petroleum & Minerals (KFUPM) must satisfy the following minimum requirements: 

1. He should have Saudi secondary school certificate, or its equivalent, majored in natural or technological sciences.
2. He is required to take entrance exam administered by the National Assessment Center for Higher Education in a large number of centers across the Kingdom which consists of:
a)
The aptitude test has two components: Mathematics and Linguistics. The test is aimed at determining the general capabilities of students in the two areas mentioned above.

b)
The subject test is an objective type multiple-choice test given in five subjects, i.e., Mathematics, Physics, Chemistry, Biology and English. The objective of this examination is to evaluate the student's knowledge and ability in English and Science.

3.
The university assigns certain weight to the three components, i.e., high school grade, the aptitude test and subject test scores. A cut-off point is decided for the weighted average of the applicant’s grades in the three components and the eligible students are pronounced successful for admission. 

4.
The number of students accepted is limited to the number of seats available as decided by the University Council based on the capacity of resources at the University.

5.
The applicant must submit the required documents to the University within a specified period.

6.
An applicant who has graduated from a secondary school system outside the Kingdom of Saudi Arabia must have completed twelve years of combined primary and secondary school studies from a recognized school.  He is also required to provide an equivalency certificate from the Saudi Ministry of Education.

Admission to KFUPM is highly competitive. As explained above, applicants are granted admission in accordance with an overall evaluation on the basis of their academic record plus the entrance examinations, but only to the extent permitted by the maximum number of new admissions established for each academic year. Six categories of admission are recognized, each is associated with the academic level to which the students are admitted. 

1.
Admission to the Preparatory Year Program: Most newly admitted students spend their first academic year in the Preparatory Year Program. The major objectives of this program are: 
(a)
to improve the students' English proficiency and thus enable them to begin the first year of undergraduate studies in English as the principal language of instruction; 
(b)
to review and reinforce the students' knowledge of mathematical and analytical techniques (with English) 
(c)
to introduce the students to new subject areas and techniques such as physical science and computer science to improve their manual dexterity and develop their practical skills; 
(d)
to improve the students' physical well-being through Physical Education courses, and 
(e)
to familiarize the students with the rigors of the demanding academic work of a technical university, including all requisite study skills.


Students are placed at the appropriate levels of the program as they advance through the first year's courses and they are required to pass each level of courses in the curriculum.

2.
Partial Promotion to Freshman Level: Students whose performance in the entrance examination is outstanding are given a chance to take the University promotion examination in English and Mathematics. Those who pass the test(s) in one or both the subjects are partially promoted to freshman level and are allowed to take college level courses along with the remaining Prep-Year courses.

3.
Promotion to Freshman Level: Students have to score a minimum grade of "C" in all Prep-Year English and Math courses, and a minimum of "D" in all remaining courses to be eligible for promotion to freshman level. 

4.
No special policy for admission into engineering fields. However, once a student is admitted to the freshman year, he can choose any of the fields of study he wishes, including those in engineering which are open to him.  

5.
A student seeking transfer to a department from another department at KFUPM, must have the approval of both departments. All courses required by the department to which the student is transferring and which the student has successfully passed are transferable.

6.
Admission to Degree Programs with Advanced Standing: As described in Admission to Advanced Placement below. 

1.2 Advising of Students

Each student is assigned a faculty advisor from his department at the time of his initial enrollment. The academic advisor (AA) is a faculty member in the academic department or the college in which the student is enrolled. The number of students assigned for each AA does not exceed 20 to ensure the effectiveness of the advising system. AA is available to solve any problem that might arise during the student program. The advisor of the preparatory year students is the Director of the Preparatory Year Program or anyone he authorizes to act on his behalf. The University considers student advising by faculty as an important teaching-related activity. AA is expected to advise students in planning their academic programs during early registration, registration and throughout the academic year whenever a student seeks his advisor's input in academic matters. A student advisor has four major roles:

1. Advise and help students in early registration and registration formalities,

2. Provide guidance in dropping and adding courses and in improving academic performance,

3. Ensure that the students understand the academic regulations and follow their academic programs in a sequential order, and 

4. Follow-up the students' academic progress, especially those who are not in good academic standing.

The students have access to an electronic copy of the undergraduate bulletin which describes elaborately the program requirements:
 http://www.kfupm.edu.sa/kfupm/admissions/undergrad_bulletin.pdf
Also, a hard copy of the bulletin is available at the university Bookstore.

At the beginning of the early registration and registration period, the Deanship of Admissions & Registration supplies the list of advisees assigned and the most recent transcripts of student's academic records and their degree audit (Analysis of Degree Programs) to each advisor for his use. A student selects his courses in a semester in consultation with the advisor, who ensures that the courses are chosen appropriately in accordance with the degree plans, satisfying the prerequisites and other specific requirements of the courses and complying with the minimum and maximum course loads allowed for early registration and registration of courses by students. An advisor must be closely familiar with the regulations of the University, which are specified by the Deanship of Admissions & Registration. 

A mid-semester week is designated as the early registration week of the next semester. On early registration, a student can make changes to his course selection with the consultation and approval of the advisor. Students are allowed to early register after they have consulted with their academic advisors. It is the duty of the academic advisor to assist his advisees in interpreting and understanding the academic regulations, in choosing the required and the elective courses in the desired sequence, in verifying the degree requirements for graduation, and in improving academic performance. The advisor can also review these courses on-line to monitor the student choices. The university's automated registration system checks for pre- and co-requisites and does not allow students to enroll in a course when they have not successfully completed or currently taking all requirements for their courses. The automated system allow a student to register based on courses currently registered (not completed yet), the system will automatically drop the courses if the student did not successfully completed the pre-requites. 

The early registration and confirmation of the registration are performed online using the Deanship of Admission and Registration (DAR) website: (http://regweb.kfupm.edu.sa) through the Internet. The use of on-line registration in the last two years has produced effective results in reducing the time and effort for registration process.

All the information needed to guide and help the students to conduct the registration process are provided in details in this web-page: http://regweb.kfupm.edu.sa. Moreover, the registration instructions for advisors are provided. In addition to the courses schedule, timing, and locations of the registration, the web-page includes registration procedure, steps for adding and dropping courses, and section changing.

The minimum course load is 12 credit hours during a regular semester. This condition is relaxed in the last semester before graduation. The maximum course load is 19 credit hours.
However, students who are not on good status, the maximum course load is 13 credit hours. Also, preparatory year students who are promoted to freshman level with cumulative GPA less than 2.00 should not exceed 13 credit hours. Students having early-registered in more than 13 credit hours should drop course(s) to bring the course load within 13 credit hours. Otherwise, their course(s) will be dropped after the last day of adding.
For students on good academic standing status, the total number of credit hours registered by a student in any two consecutive semesters should be at least 28. A student is permitted to register for 21 credit hours with the approval of the department chairman if the student has maintained a minimum cumulative GPA of 3.00 out of 4.00 in all works undertaken during the preceding terms in which he earned his last 28 credit hours.

The registrar frequently updates the bylaws and procedures concerning this matter.

The university has established a special office called "Counseling and Advising Center (CAAC)" (http://www.kfupm.edu.sa/caac/) under the Deanship' of Student Affairs for this purpose. Counseling is a collaborative process, which involves the development of a unique, confidential help-oriented relationship. The CAAC treats all of its contacts with students in a highly confidential manner. The CAAC has a number of professionals specialized in social counseling. The center provides the following counseling services: 

1 Individual Counseling: A student meets with a counselor on a one-to-one basis to work through personal concerns.

2 Group Counseling: Counseling in groups offers a broad range of insight and support from peers and professional counselors.

3 Couples Counseling: Couples counseling works toward alleviating the strains in a close relationship. In such cases, one of the relatives, usually the father or a brother, are contacted and asked to visit the center.

The campus medical center in the university provides professional counseling when necessary through a psychiatry physician. It also provides transferring to other around hospitals.

1.3 Monitoring Students' Progress

KFUPM registrar office prepares a document called degree audit for every student. The degree audit is a summary of the individual student's graduation status. It contains a list of all courses that must be completed by the student to meet the graduation requirements of his chosen major, which of those courses have actually been completed, which are left to be completed, and an estimated graduation time given normal semester course loads. In summary, the Academic Department Head and the Registrar are jointly responsible to ensure that all students meet the program requirements.

1.4 Requirements for Graduation
To become eligible for a Bachelor of Science degree in an engineering program, a student must fulfill the following requirements:

· Cumulative and major GPAs of 2.00 or higher on a 4.00 point scale. 

· Completion of the number of semester-credit-hours required by the department.

· Completion of the prescribed and elective academic work required by the department.

Every student follows a degree plan to monitor progress through his program and to certify that all graduation requirements are fulfilled.
1.6 Institution Policies for Acceptance of Transfer Students

1.6.1 Transfer of a student from outside the KFUPM 

The transfer of a student from outside the KFUPM may be accepted under the following conditions:

1. The student should have been enrolled at a recognized college or university.

2. The student must not have been dismissed from that institution for disciplinary reasons.

3. The student must satisfy the transfer provisions as determined by the University Council.

All transfer applications are submitted to the Admission and Academic Standing Committee, which evaluates and ensures that the applicant fulfills the mentioned requirements, in addition to any other provisions the committee deems necessary, in coordination with the colleges concerned. If, after his transfer, it is discovered that a student had been dismissed from his previous university for disciplinary reasons, his enrollment will be considered canceled as from the date of acceptance of his transfer to the University.

Transfer students are evaluated as follows. 
· If a student wishes to transfer courses from another university, the Deanship of Admissions and Registration forwards to all concerned departments the relevant materials for evaluation stating the courses the student desires credit in. 
· The Department chairman requests the curriculum committee chairman to perform these evaluations and to maintain consistency in evaluating transfers.
· The College Council reviews the courses taken by the student outside the University based on the recommendations of the department, which offer equivalent courses.

· If the student has earned grades of 'C' or the equivalent or higher in courses taken at a recognized university which are judged sufficiently equivalent to individual course requirements listed in the student's chosen degree program at KFUPM, the corresponding KFUPM courses are waived and the "C" grade or above gained elsewhere are transferable as pass grades.  
· The evaluation of academic transcripts from other institutions is done by the academic department concerned. 
· The Deanship of Admissions & Registration coordinates this evaluation for the final transfer of credits. 
· To qualify for an undergraduate degree: from KFUPM, a student must acquire a minimum of 36 semester-credit hours of course work at KFUPM, including a minimum of 18 credit-hours in his major. 
The detailed policies and regulations regarding credit transfer of students are described in the KFUPM Undergraduate Study and Examinations 
1.6.2 Transfer of a student from a KFUPM college to another KFUPM college
A student may be transferred from another college to the program inside the university in accordance with University Council rules as follows:

1. A student may transfer from another college within the university into the program before he completes the sixth academic level.

2. The student should continue to study all the courses registered for at the level preceding the transfer, in compliance with the adding and dropping rules.

3. The transfer from one college to another will be recorded in the academic record of the student the term following his transfer.

4. A student is allowed a maximum of two transfers from one college to another.

The academic record of a student transferred from one college to another includes all the courses he has studied together with the grades, the semester GPA and cumulative GPA obtained throughout his period of study at the university.

1.6.3 Transfer of a student from a department to another in the same college 
With the approval of the Dean of the College, a student may transfer from one department to another within the college t according to the following rules:

1. A student may transfer at any time before he completes the sixth academic level. The College Council may consider exceptional cases where students have already completed the sixth level.

2. The transfer will be recorded in the academic record of the student at the beginning of the term following the transfer.

3. A student is allowed a maximum of two transfers within the same college. The college council may consider exceptional cases.

The academic record of a student transferring from one major to another will include all the courses the student has taken, including the grades, the semester GPA and cumulative GPA obtained throughout his period of study at the University. 
2. Program Educational Objectives
2.1 Introduction

The Program Educational Objectives (PEOs) of the Computer Engineering Department of KFUPM are supported by the COE program learning outcomes in accordance with the declared mission of King Fahd University of Petroleum and Minerals (KFUPM) and the objectives of the College of Computer Sciences and Engineering (CCSE). 
The KFUPM mission and the CCSE objectives, which drive the education and shape the identity of the engineering graduates of the Computer Engineering (COE) department, are reviewed in the following paragraphs.

2.2 KFUPM Mission

King Fahd University of Petroleum and Minerals (KFUPM), founded in 1963, is one of the most prestigious institutions of higher education in the Middle East region. As one of the distinguished technical universities in the Kingdom of Saudi Arabia, the resources of the University constitute an invaluable asset for the intellectual, economic, and social enrichment of the Kingdom.

As an institution of higher learning, KFUPM is committed to:

a. Preparing professionals empowered with the knowledge, skills, values and confidence to take a leadership role in the development of the Kingdom in the fields of science, engineering, environmental design and business. 

b. Producing research that contributes to the knowledge and sustainable development of the Kingdom and region by providing innovative solutions to identified economic and technical problems and opportunities. 

c. Providing a stimulating campus environment for the welfare of its students, faculty and staff, and offering outstanding professional services and out-reach programs to the society at large

2.3 KFUPM Vision
The university’s vision is “To be a vibrant multicultural University of international repute focused on quality education and innovative research that prepares professionals and entrepreneurs to lead social, economic and technical development in the region.”
The mission and vision of KFUPM is posted on its web site at: 

http://www.kfupm.edu.sa/opq/University_Mission_Vision_Values.html
3.4 College Objectives
The College of Computer Sciences & Engineering (CCSE) was created in 1986. It was the result of reorganization based on grouping computer-related disciplines together to better serve the development plans of the Kingdom.

The main objectives of the college are:

1. To provide the skilled manpower needed for the fulfillment of the country's development plans. In particular: information & computer scientists, computer engineers, and systems engineers.

2. To prepare students for graduate work and research in their field of specialization.

3. To provide a link through which computer technologies and their applications could be transferred to the country.

4. To provide the country, through research and graduate studies, with skills, ideas, and innovations in certain areas of advanced technologies.

The CCSE objectives are posted on the college web site at: http://www.ccse.kfupm.edu.sa/ccse-web/pages/page.php?page=Objectives
2.6 Computer Engineering Program Educational Objectives (PEOs)
In consistency with the mission of the University and the CCSE objectives, the following Educational Objectives were adopted for the Computer Engineering Program: 

The objectives of the computer engineering program are to produce computer engineering graduates who are prepared to: 

1. Practice their profession with confidence and global competitiveness and make intellectual contributions to it; 

2. Pursue a life-long career of personal and professional growth with superior work ethics and character and 

3. Pursue advanced study and research at the graduate level. 

These PEOs were formulated in light of the declared university mission and college objectives. They were adopted by the COE department council on Sunday November 12, 2006 after an elaborate discussion of an initial set of PEOs that were proposed by a departmental subcommittee commissioned for this task. Further, the COE department council has discussed and ratified an assessment strategy together with a review process to evaluate the extent to which the COE program achieves these PEOs. The assessment strategy and review process involve the COE department constituency at various levels as will be detailed in the coming sections.

The Computer Engineering PEOs are closely related to and are consistent with the KFUPM mission. For instance, the first and second objectives directly serve item (i) of KFUPM’s mission while the third objective directly serves item (ii). Likewise, the COE PEOs are directly related to and serve the CCSE stated objectives. For instance, the first and second PEOs directly serve CCSE’s first and third objectives while the third PEO serves CCSE’s second and fourth objectives.

The Computer Engineering program educational objectives (PEOs) are published on the departmental web site at: http://www.ccse.kfupm.edu.sa/coe/about/about.html   <THIS IS NOT YET DONE>
1.7 Constituencies

The major Computer Engineering program constituencies are:

1) Faculty 

2) Students 

3) Industrial Advisory Board 

4) Alumni and 

5) Employers. 

The review process of the PEOs involves all of the above constituencies. The PEOs establishment process, however, has only involved a subset of these constituencies. The constituents mainly influence the objectives through their interaction with faculty (directly during meetings or indirectly through surveys).  The conclusions of these discussions and interactions are carried forward by the faculty who then formulate any changes or additions to the program educational objectives or outcomes. 
2.7 PEO Assessment Process

The review process of the COE department PEOs will be conducted every four years (the curriculum revision cycle) with the next review to be conducted in the academic year 2011-2012. Assessing the extent to which the PEOs are achieved is, however, an ongoing process through various assessment tools. It is only that every fourth year, assessment data collected from the various sources throughout the past four years will be compiled, analyzed, and corrective actions and/or refinements of the PEOs will be conducted as needed. Following is a list of the assessment tools that will be used for this purpose. 

2.8 PEO Assessment Tools
The review process of the COE department PEOs involves all of the department constituencies.  

The PEOs will be assessed using the following tools:

1. Student input through student Exit Surveys: 

Students graduating from the COE program will be surveyed upon finishing all their program requirements to determine their perception of their own readiness for their chosen careers.

This process is conducted at the end of each semester.

2. Employer input is collected through two mechanisms:

a. Direct surveys of known employers of COE graduates (preferably at the executive level). This is done once every four years.

b. Every semester, employers of COE coop students are asked to fill an evaluation form (for each student) that include questions related to the COE PEOs and learning outcomes.

3. Alumni input regarding the COE PEOs and learning outcomes is collected every two years through surveys. 

4. Advisory board input is sought on an annual basis through direct meetings, discussions and surveys. 


[image: image2]
Figure 1. High Level Overview of the PEOs Assessment Process

Figure 1 shows an overview of the COE department assessment process for the COE PEOs.  
Highlights of this process are given below:

i. The COE department will appoint a standing Assessment Committee (AC) to supervise, coordinate and collect results of various assessment tools as described above. 
ii. By the end of each academic year, the undergraduate committee (UC) will analyze the assessment data for this year and report its findings to the department council. If needed, the committee, based on assessment results, may suggest quick remedial actions that have to be approved by the department council.

iii. Every four years (PEO review cycle), the COE department chair initiates the program objectives review process in the fall semester of the review year by appointing a special Program Assessment Committee (PAC).  The chairman of the UC should be a member of the PAC.

iv. The PAC compiles all of the assessment data, UC reports for the past four years together with all remedial actions implemented during that period based on which PAC may recommend certain actions including refinement to the COE program courses, course outcomes and/or  PEOs and program outcomes. Further, PAC may suggest major revision of the COE program, including suggestions for incorporating options/streams in the program. PAC will report its findings and recommendations to the COE department council. 

v. The UC has primary responsibility for monitoring the success of the COE program in meeting its stated objectives. To this end, UC will

assemble assessment data from all sources each calendar year;

a. assess the level of success of the COE program in meeting the program outcomes;

b. make recommendations for improvements in COE courses to the department council based on this review;

c. follow up on program changes recommended previously to ensure that they are meeting their goals; and

d. prepare an annual report documenting the committee’s findings and recommendations for program and course improvements. 

e. The COE Department will maintain all course files, records of all assessment reports, and refinements adopted in the undergraduate program.

vi. PAC has the primary responsibility of evaluating the success of the COE program in meeting its PEOs. To this end, PAC will:
assemble assessment data as compiled by SAC for the past four calendar years;

a. analyze assessment data for the past four years, taking into consideration adopted remedial actions during that period
b. based on the above analysis, determine the level of success of the COE program in meeting its stated objectives, and identify areas of improvement 

c. propose strategic recommendations to the department council regarding necessary changes/revision in the COE program, its program outcomes, or the PEOs;

d. follow up on implemented program changes/refinements to ensure that they are meeting their goals; and

e. prepare a report documenting the committee’s findings together with strategic recommendations for program and course improvements. 

3. Program Outcomes and Assessment
3.1 Outcomes of the Computer Engineering Program
After review of the ABET Criteria and the program objectives, the faculty have decided that the ABET Criteria (3a-3k) encompass the spirit of our educational vision, and therefore, have chosen these in addition to three more outcomes recommended by ABET for computer engineering programs as the outcomes of the computer engineering program.

The Compute Engineering program outcomes are:

(a) an ability to apply knowledge of mathematics, science, and engineering

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

(c) an ability to design a system, component, or process to meet desired needs

(d) an ability to function on multi-disciplinary teams
Our interpretation of multidisciplinary teams includes teams of individuals with similar educational backgrounds focusing on different aspects of a project as well as teams of individuals with different educational backgrounds.
(e) an ability to identify, formulate, and solve engineering problems

(f) an understanding of professional and ethical responsibility

(g) an ability to communicate effectively

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

(i) a recognition of the need for, and an ability to engage in life-long learning
Our intrepretation of this includes teaching students that the underlying theory is important because the technology will change, coupled with enahncing their self-learning ability.
(j) knowledge of contemporary issues
Our interpretation of this includes presenting students with issues such as the impact of globalization, the outsourcing of both engineering and other support jobs as practiced by modern international companies.
(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

(l) Knowledge of Probability and Statistics and their applications in Computer Engineering

(m) Knowledge of Discrete Mathematics

(n) The ability to design a system that involves the  integration of hardware and software components

It should be noted that outcomes (l) and (m) were added to the program outcomes as knowledge of probability and statistics and knowledge of discrete mathematics are considered important for computer engineers and they were added as was recommended by ABET for computer engineering programs. Outcome (n) was added to the program outcomes in order to emphasize in our program integration aspects between hardware and software components in the design process. This is different from outcome (c) which focuses on design aspects in general which may not include the integration of both hardware and software components.

3.2 Relation of Program Outcomes and Educational Objectives
The Computer Engineering program education objectives are served by the Program Outcomes. The relationship illustrating the program outcomes serving each objective is mapped in Table I given below. Below we describe the relation between program education objectives and outcomes in more detail.
Objective 1: Practice profession with confidence and global competitiveness and make intellectual contributions to it
In order for computer engineering students to be able to practice their profession with confidence and global competitiveness, students must have the basic and fundamental knowledge of mathematics, science and engineering and they should be able to apply it in formulating and solving computer-engineering problems. They should be able to design the required experimental setup and know how to interpret the collected data to help them analyze the problem they are facing and lead them to effective solutions. The students must have the required skills and experience with modern tools to enable them perform the targeted tasks. Computer engineering profession often involves design aspects that need to meet specific targets like cost, speed, power, etc. They are also often based on teamwork that demands good experience on how to work effectively within a team to maintain global competitiveness. Thus, our program focuses on enhancing our students design abilities by integrating design aspects in many courses and includes system design issues that focus on integration of hardware and system components, which is a common practice nowadays in computer systems design. In addition, teamwork is encouraged throughout the program in lab work and in all course projects and senior design project. A necessary aspect of successful engineers is their abilities to communicate their ideas effectively in presenting their work or in sharing information with other team members. This is one of the important outcomes addressed by our program. Preparing the students in all these aspects will give them the confidence to practice the computer engineering profession and be able to make contributions to it. 
Objective 2: Pursue a life-long career of personal and professional growth with superior work ethics and character
The computer engineering field is one of the fields that are growing rapidly. This puts a requirement on engineers to develop their knowledge and skills to remain up to date and to grow in their profession. Thus, it is important to train the students on how to acquire knowledge and be able to learn it. Ability to engage in life-long learning is an important aspect of our program as often computer engineers have to learn a new programming language or to learn the use of a new engineering tool. In order for our students to be able to grow professionally in their career, they must be trained to practice their profession with 
[image: image3]superior work ethics and character. In addition, they must be aware of the impact of engineering solutions in global and societal context and be aware of contemporary issues affecting their economy and career.

Objective 3: Pursue advanced study and research at the graduate level
This objective is aligned with one of the university objectives in preparing our students for pursuing advanced study and research at the graduate level. For students to be well-prepared for pursuing graduate studies, they must have the necessary foundation in mathematic, science and engineering to formulate and solve research problems. They should be skillful at using necessary tools to allow them to perform necessary experiments to evaluate their proposed solutions. In addition, they must have excellent self-learning ability, as graduate studies and research require reading and understanding other published work. Excellent writing skill is an important aspect of graduate studies to help the student in his Thesis write-up and in publishing his research work.

3.3 Program Outcomes Coverage in Curriculum  
In order to guarantee that the outcomes of the computer engineering program will be achieved by students by the end of the program, it is necessary that these outcomes be injected and be well covered throughout the program curriculum. We have decided that the program outcomes should be covered by core courses in the program. Each program outcome is addressed by a set of core courses in the program increasing the likelihood of its achievement by the end of the program.
The learning outcomes of each core course are mapped to the program outcomes with a level of emphasis being either low (L), medium (M), or High (H).  The level of emphasis is related to the weight used for assessing an outcome in each course. For each core course, faculty members have agreed on a minimum weight that should be used in the assessment of each course outcome. This minimum weight guarantees a minimum level of coverage for an outcome in a course and is used for deciding the level of coverage for the program outcome corresponding to the course outcome. 

The level of emphasis for an outcome is determined based on the weight as follows: 
· When the course outcome weight is < 10%, it will be given a Low rank (L).

· When the course outcome weight is between 10% and 20% it will be given a Medium rank (M).

· When the course outcome weight is ( 20% it will be given a High rank (H).
Table II shows the mapping between course outcomes and program outcomes. The program outcomes are covered in an overlapping manner over the program’s curriculum core courses. Design capabilities are well covered in several courses. The ability to apply knowledge of math, science and engineering  to solve engineering problems are also well addressed in several courses. Teamwork is encouraged in all courses with lab work and/or project. Ability to design and conduct experiments is covered in courses involving lab work and other related courses. The use of engineering tools is also emphasized in all courses with lab work and those having a course project. Students are also trained on self learning abilities in several courses. Communication skills are emphasized in all courses with a project in addition to the seminar course, coop and summer training. The seminar course (COE 390) is focused on enhancing students’ oral presentation skills. In addition, a focused course on technical report writing (ENGL 214) is taken by all students and is focused on enhancing their writing skills. A dedicated course (IAS 211) that educates students on ethical issues and professional ethics is taken by all students. In addition, computing ethics aspects are covered in the seminar course (COE 390). Impact of engineering solutions on global and societal context are addressed in the seminar course (COE 390) and in the senior design project. Knowledge of contemporary issues are also addressed in the seminar course (COE 390), the senior design project and in other courses taken by the students from Islamic department. 

Detailed course outcomes and their mapping to program outcomes are shown in Appendix I.
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3.4 Program Outcomes Assessment Process
One of the important aspects considered in developing the assessment process is to design a process that will help in making effective program improvements while being efficient and maintainable. The proposed assessment process is shown in Figure 1 and is based on the following key steps:

1. Once the program educational objectives are derived based on input of all program constituents, program outcomes are revised and updated to cover the program educational objectives.

2. Based on the program outcomes, it is decided in which course each outcome will be covered and the level of emphasis of an outcome as has been described in the previous section. In this step, it will be ensured that all program outcomes are well addressed and covered in the curriculum through mainly the core courses of the program.

3. Course outcomes will be assessed both directly and indirectly by course instructors and each instructor indicates based on his assessment of course outcomes whether the outcomes are achieved or they need improvement. In case an outcome needs improvement, the faculty member provides suggestions for improving the coverage of that outcome the next offering of the course.

4. Then, for each program outcome, a set of assessment methods are determined that will be used for assessing this outcome. In addition, a performance criteria will be set to determine whether the program is considered met or not. This is based on developing rubrics that are used to assess and evaluate an outcome. The program outcomes assessment is decided to be independent of the course assessment and grading process and it is mainly based on a set of high level courses, a set of surveys and a COE exit exam.  The following set of courses and surveys in addition to COE Exit exam and Industry Advisory Board input are used in the assessment of program outcomes:

· COE 390: Seminar

· COE 400: System Design Lab

· COE 485:  Senior Design Project

· COE 350/351: Co-Operative Work

· COE 399: COE Summer Training

· Graduate Exit Survey

· Alumni Survey

· Employer Survey

· COE Exit Exam

· Industrial Advisory Board input

More details will be given later in this section on the assessment of program outcomes and the assessment methods used.

The department has formed two committees to take care of the assessment process, the assessment committee and the undergraduate committee. The assessment committee is responsible for the design and control of the direct and indirect assessment processes, data collection and presentation, and the data delivery to the undergraduate committee. 
The Assessment Committee has the following two tasks:

1. Design the indirect assessment tools and plan and schedule the indirect assessment process. The task involves the following subtasks:

(i) Design web-based indirect assessment tools such as surveys for course outcomes, graduating students, Alumni, employer, and Advisory board, etc.

(ii) Set up a plan and a schedule for T062 for carrying out all indirect assessment.

(iii) Supervise the assessment process according to the plan and time, and generate statistical distribution in the form of graphical output for each tool-question to be delivered to the Undergraduate Committee.

2. Design the direct assessment tools and supervise the direct assessment process. The task involves the following subtasks:

(i) Design web-based direct assessment tools such as evaluation forms for faculty course teaching, exit exam, course project, oral presentation, lab report, project report, capstone report, teamwork, etc.

(ii) Schedule and coordinate the exit exam and its grading.

(iii) Provide guidelines for the Faculty on how to use the web-based evaluation forms and corresponding data collection.

(iv) Supervise the assessment process according to the plan and time, and generate statistical distribution in the form of graphical output for each tool-question to be delivered to the Undergraduate Committee.

The Undergraduate Committee (UC), in addition to its current duties, is responsible of the following task:

(i) Carrying out analysis of direct and indirect assessment data provided by the Assessment Committee and the Faculty  based on course assessment results. 

(ii) Based on analysis’s of assessment data, identify potential problems and suggest recommendations for making improvements. This may include more emphasis in outcome coverage in courses or recommendations for curriculum revisions.

(iii) Implementing approved recommendations.

6.  The university performs internal assessment of the computer-engineering program every three years. Also, ABET assesses the program every six years. Comments received through this assessment process will be taken into account in revising program outcomes and covering them in courses.

Next, we will cover the assessment methods used in more detail in the following subsections.
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Figure 1 Program outcomes assessment process.
3.4.1 Course Outcomes Assessment
For each course in the computer engineering major, faculty involved in teaching the course have prepared  a Course Learning Outcomes Table that includes the following  for each outcome:

· Outcome indicators and details: this describes the main course topics that will be focused on to achieve the outcome.
· Suggested assessment methods and metrics. 
· Outcome minimum weight: this indicates the importance of the outcome in the course. It is the minimum weight from the total course score (out of 100) that must be used for assessing the outcome or covering the outcome in the course.
· A mapping between the course learning outcome and ABET program outcomes.
· Each outcome is given a rank as Low, High, Medium that correlates with the weight used for assessing the outcome. This weight will be used in the final mapping table between courses and ABET program outcomes.
· When the course outcome weight is < 10%, it will be given a Low rank (L).
· When the course outcome weight is between 10% and 20% it will be given a Medium rank (M).
· When the course outcome weight is ( 20% it will be given a High rank (H).

Course learning outcomes tables for all core computer-engineering courses are given in Appendix I.

Course outcomes are assessed by course instructors both directly and indirectly. One suggested way to report the direct assessment of course learning outcomes is based on using Course Learning Outcomes Evaluation Table that includes the following for each outcome:

· Outcome minimum weight: this indicates the importance of the outcome in the course. It is the minimum weight from the total course score (out of 100) that must be used for assessing the outcome or covering the outcome in the course.

· Outcome weight: this is to be filled by the instructor indicating how much weight was used by the instructor for assessing the outcome.

· Assessment Method: this describes what methods were used to asses the outcome, the weight of each method, and the evidence of assessment.

· Class Average: indicates the student’s average performance in the outcome.

It should be noted that the evaluation criteria for each outcome is flexible and can vary from an instructor to an instructor. However, it should be constrained with the minimum weight specified.
An example of course learning outcomes evaluation table is given in Table III.

Class average for an outcome is computed by adding the average weights obtained from each assessment method used for the outcome divided by the total outcome weight. An example is shown below:
Class Average of Outcome 1 = [Assignments (12.1) + Quizzes (5.3) + Exam I (9.5) + Exam II (12.1) + Lab Work (4.1) + Project (7)] / 71 * 100 = 50.1/71*100 = 70.6.

Faculty may use the proposed outcome evaluation table or other methods to report the assessment of course learning outcomes. The important component in the direct assessment process is that each faculty must address the following important points for each outcome:

· Whether a course outcome is considered achieved with satisfactory levels or not and provide justification for that.

· If an outcome needs improvements, suggest possible actions for improvement in the next offering of the course.

Course outcomes are also assessed indirectly through the use of a questionnaire in the last week of the semester. In this questionnaire, students are asked to evaluate their course outcome achievement in the course. An example of indirect outcome assessment form is given in Table IV. The achievement of each course outcome is rated as either Excellent (E), Good (G), Average (A), or Poor (P). A composite value is computed for each outcome out of 4. If the composite value of any outcome  is < 2.5, the instructor needs to comment on this and suggest corrective actions for improvement.
The Undergraduate committee will review and evaluate the course assessment results every semester within the first two weeks of the beginning of a semester. Then, a report will be generated summarizing the findings and suggesting recommendations for addressing outcomes who achievement found need improvement to the department. The findings and suggested recommendations will be sent to all faculty members and discussions will be held in a department council. Once recommendations are approved, they are implemented by concerned faculty in related courses.

3.4.1 Program Outcomes Assessment
In this section, we describe how each program outcome is assessed. For each program outcome, an assessment and evaluation plan is developed that contains the following elements:

1. Assessment and Evaluation Methods: This describes what assessment methods are used to collect data and how will the data be evaluated and interpreted.

2.  Performance Criteria: This determines the criteria used to indicate that an outcome has been achieved with satisfactory levels or needs improvement.

3.  Implementation Plan: This indicates how the outcome will covered in the curriculum and if an outcome needs improvement where in the curriculum improvements need to be made to improve outcome coverage.

4.  Logistics: This indicates when the data will be collected and who will collect it, interpret it, and report the results.

5. Feedback: This section specifies who needs to know the results to improve the program outcomes achievement and assessment process. 

Before we describe the assessment and evaluation plan for program outcomes, we briefly describe the assessment methods used in the assessment of program outcomes. 

(i)  Industrial Advisory Board:
The industrial advisory board consists of members from industrial organizations, which hire a good percentage of our graduates. The industrial advisory board will be asked to provide their input on the program learning outcomes and how they are covered in the courses. They will also be asked to provide feedback on the achievement of program outcomes by our graduates and which outcomes need to be improved through the program. Whenever possible, they will also be asked to evaluate some of students work especially the senior design project and co-operative work, through which many of the program outcomes can be assessed. Meetings with the industrial advisory board will be arranged once every semester or once every year at the latest.

(ii) Employer Survey:
Our students take either a six-week summer training program or a twenty-eight week co-operative work program. During these activities, a faculty member and a company supervisor supervise the students. Company supervisors are asked to evaluate the performance of the students during these activities. We will use employer survey to ask employers to assess the program outcomes achievement by the students. In addition, employer surveys will be sent to companies who hire our graduate students.
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Surveys for summer training program will be conducted yearly while surveys for co-operative program will be conducted every semester as students join the co-operative program every semester. Additional employer surveys will be conducted yearly.

(iii) Graduate Exit  Survey:
The graduate exit survey will be conducted every semester asking computer-engineering graduates to assess their ability in achieving each of the program outcomes and provide feedback on which outcome they think needs improvement and more emphasis in the program. 

(iv) Computer Engineering  Exit  Exam:

The computer engineering exam is designed based on the core computer-engineering courses in which all the program outcomes are covered. This includes the courses: COE 202, COE 205, COE 305, COE 308, COE 341, COE 344, COE 360, and COE 400. The exam characteristics are as follows:
· 60 questions (multiple choice format) in total
·  Two hours exam setting
·  Each question should take an average of 2 minutes to answer
· Each question should map into one of the outcomes (a through n) claimed by the course.
The COE exit exam will be focused on fundamentals and will provide a good feedback in identifying some areas of improvements in the program.

The COE exit exam will be conducted every semester and all graduating students will be encouraged to take it. Students will be given certificates by the department declaring that they have passed the COE exit exam. Students who pass the exam with distinction will have that indicated in their certificates and highest exam achievers will be given rewards by the department. This will encourage the students to take the exam and will help in providing a proper feedback.  

(v) Seminar Course (COE 390):

This course will be used in the program outcomes assessment as it addresses some of the program outcomes with more emphasis than other courses. In this course, effective presentation skills are covered and students are given the chance to give two presentations. In the first presentation, students will be coached on the areas that need improvement and will receive feedback from both the instructor and other students based on the use of oral presentation assessment rubric. The second presentation has a high weight in the course and the presentations skills of the students will be assessed to determine their ability in achieving this outcome. The first presentation is based on a topic related to computing ethics and the second is based on a technical computer-engineering topic. 

Professional code of ethics and computing ethics issues are also covered in this course. In addition, aspects related to contemporary issues and impact of engineering solutions in a global and societal context are addressed in the course through invited speaker’s presentations. Students will be asked to assess the achievement of the course outcomes at the end of the semester and these results will be used as part of  the assessment of related program outcomes.

(vi) System Design Laboratory (COE 400):

The purpose of this course is to integrate student's knowledge of hardware and software in the design, implementation, debugging, and documentation of one major system. The twin learning experience of making hardware versus software decisions, and participating in a structured design are integrated into the same design exercise. 
This course is taken by all computer-engineering students at the senior level and covers many of the program outcomes. Samples of students reports are collected every semester are used to assess the covered outcomes using proper assessment rubrics. 

(vii) Senior Design Project (COE 485):

The purpose of this course is to integrate student's knowledge of hardware and software in the design. This course is designed to give students the experience of tackling a realistic engineering problem. The intent is to show how to put theoretical knowledge gained into practical use by starting from a word description of a problem and proceeding through various design phases to end up with a practical engineering solution. Various projects are offered by COE faculty in their respective specialization areas. The project advisor guides the student in conducting feasibility study, preparation of specifications, and the methodology for the design. Detailed design and implementation of the project are carried out followed by testing, debugging, and documentation. An oral presentation and a final report are given at the end of the semester. 
All computer engineering students in the non-coop program option take this course. It covers many of the program outcomes and provides a good assessment tool for measuring the achievement of those outcomes. Sample reports and presentations made by the students will be collected and evaluated using proper rubrics.

(viii) Cooperative Work (COE 350/351):

This course is taken by all computer-engineering students in the coop program. It is based on a continuous period of 28 weeks spent in industry with the purpose of acquiring practical experience in different areas of Computer Engineering. During this period, a student is exposed to the profession of Computer Engineering by working in the field. Students are required to submit a final report and give a presentation about their experience and the knowledge they gained during their cooperative work. 
Sample of coop reports and presentations will be collected every semester and they will be evaluated using proper rubrics.

(ix) Summer Training (COE 399):


The aim of summer training is to provide students with direct on-the-job experience working with professionals in the field. This training provides an opportunity to expose students to the reality of professional practice. Students are required to submit a report and make a presentation on their summer training experience and the knowledge gained.
Samples of students reports and presentations will collected every year and they will used to assess some of the program outcomes using proper rubrics.















































































































































































Table IV.  Course learning outcomes indirect assessment form example.





COE 205 - Computer Organization & Assembly Language�
�
Course Outcomes  Assessment�
�
Instructor:  �
Term:  �
�
�
�
�
Criteria�
Student Evaluation�
�
�
E (4)�
G (3)�
A (2)�
P (1)�
NA (0)�
Composite�
�
1. As a result of this course, my ability to analyze, design, implement, and test assembly language programs can be described as,�
10 �
5 �
3 �
2 �
 �
3.15�
�
2. As a result of this course, my ability to use tools and skills in analyzing and debugging assembly language programs can be described as,�
 �
 �
 �
 �
 �
0�
�
3. As a result of this course, my ability to design the datapath and control unit of a simple CPU can be described as,�
 �
 �
 �
 �
 �
0�
�
4. As a result of this course, my ability to demonstrate self-learning capability can be described as,�
 �
 �
 �
 �
 �
0�
�
5. As a result of this course, my ability to work in a team can be described as,�
 �
 �
 �
 �
 �
0�
�
�
Number of Responses:   20�
�









Table III.  Course learning outcomes evaluation table example.





COE 205 Computer Organization and Assembly Language Programming








Outcome


�
Outcome Min. Weight�
Assessment Method�
�
�
�
Assignments�
Quizzes�
Exam I�
Exam II�
Exam III�
Final Exam�
Lab Work�
Project�
Total�
�
O1


�
55%�
15%�
8%�
15%�
20%�
�
�
5%�
8%�
71%


60%�
�
�
Average�
12.1%�
5.3%�
9.5%�
12.1%�
�
�
4.1%�
7%�
50.1%(70.6%)


�
�
�
Evidence�
#1-4�
#1-4, 6�
Q1-5�
Q1-5�
�
�
#1-13�
Report�
�
�
O2


�
4%�
�
�
�
�
�
�
5%�
�
5%


80%�
�
�
Average�
�
�
�
�
�
�
4.1%�
�
4.1% (82%)�
�
�
Evidence�
�
�
�
�
�
�
#1-13�
�
�
�
O3


�
15%�
�
�
�
�
�
20%�
�
�
20%


75%�
�
�
Average�
�
�
�
�
�
11.8%�
�
�
11.8% (59%)�
�
�
Evidence�
�
�
�
�
�
Q1-5�
�
�
�
�
O4


�
2%�
�
2%�
�
�
�
�
�
�
2%


60%�
�
�
Average�
�
1.3%�
�
�
�
�
�
�
1.3% (65%)�
�
�
Evidence�
�
#5�
�
�
�
�
�
�
�
�
O5


�
2%�
�
�
�
�
�
�
�
2%�
2%


55%�
�
�
Average�
�
�
�
�
�
�
�
1%�
1% (50%)�
�
�
Evidence�
�
�
�
�
�
�
�
Report�
�
�
Weight�
15%�
10%�
15%�
20%�
�
20%�
10%�
10%�
100%�
�
Average�
12.1%�
6.6%�
9.5%�
12.1%�
�
11.8%�
8.2%�
8%�
68.3%�
�






KFUPM Internal


Assessment





COE 390, COE 400, COE 485, COE 399, COE 350/351





Graduate Exit Survey/ Alumni Survey/


Employer Survey





Computer Engineering Program





 CLOs





 CLOs





Course Learning Outcomes


(CLOs)





ABET Feedback








Assessment Committee & Undergraduate Committee





Industrial Advisory Board





COE Exit


 Exam








Course Outcome Assessment





Program Outcomes


(POs)





Program Educational


Objectives


(PEOs)








Table II.  Coverage of program outcomes by core COE courses.





�
A�
B�
C�
D�
E�
F�
G�
H�
I�
J�
K�
L�
M�
N�
�
COE 202�
H�
�
H�
�
�
�
�
�
�
�
L�
�
�
�
�
COE 203�
�
M�
 H�
 L�
�
�
L�
�
 �
�
H �
�
�
�
�
COE 205�
�
�
H�
L�
�
�
�
�
L�
�
L�
�
�
�
�
COE 305�
M�
L�
H�
L�
H�
�
�
�
L�
�
L�
�
�
�
�
COE 308�
H�
�
H�
�
L�
�
�
�
L�
�
L�
�
�
�
�
COE 341�
M�
�
H�
�
H�
�
�
�
L�
�
L�
�
�
�
�
COE 344�
M�
L�
�
�
H�
�
�
�
�
L�
L�
�
�
�
�
COE 360�
L�
L�
H�
L�
�
�
L�
�
�
�
M�
�
�
�
�
COE 390�
�
�
�
�
�
M�
H�
L�
M�
M�
�
�
�
�
�
COE 400�
M�
M�
 �
M�
L�
�
M�
�
L�
�
L�
�
�
H�
�
COE 485�
L�
M�
H�
M�
L�
L�
M�
L�
L�
L�
M�
�
�
�
�
COE 351�
�
�
H�
M�
�
M�
H�
�
M�
�
M�
�
�
�
�
COE 399�
�
�
�
M�
�
M�
H�
�
M�
�
H�
�
�
�
�
STAT 319�
�
�
�
�
�
�
�
�
�
�
�
H�
�
�
�
ICS 252�
�
�
�
�
�
�
�
�
�
�
�
�
H�
�
�
IAS 211�
�
�
�
�
�
H�
�
�
�
�
�
�
�
�
�
ENGL 214�
�
�
�
�
�
�
H�
�
�
�
�
�
�
�
�






Table I.  Program outcomes related to program educational objectives.





Program Educational Objectives


�
Program Outcomes


�
�
1. Practice profession with confidence and global competitiveness and make intellectual contributions to it


�



a, b, c, d, e, g, k, l, m , n


�
�
2. Pursue a life-long career of personal and professional growth with superior work ethics and character�



f,  i, h, j





�
�
3. Pursue advanced study and research at the graduate level�



a, b, e, g, i, k


�
�






Advisory Board





Program Objectives





Student Exit Survey





Assess


Success of Graduates





Refine Courses and Program





Faculty Discussion and Consideration





Program Outcomes





Alumni and employer Surveys








