Computer Engineering Department

[bookmark: _Ref230830793][bookmark: _Ref230830800][bookmark: _Toc232220229]Feedback Analysis From IAC 

First Meeting of the COE Industrial Advisory Committee (IAC)
Since 2006, the COE department has eight members in its IAC, of which six are selected from the local industry and two from the COE department. The IAC held its first meeting on April 25, 2007, at the COE department. The meeting was also attended by all COE faculty and by students representative as the president and vice president of the CCSE Computer Club. The Dean of CCSE, chairmen of SE and ICS department were also invited to the above meeting.

The Dean of CCSE welcomed the members and outlined the expectation of the College from this committee in providing inputs to improve the quality of graduates, research and academic and industrial interaction. The valuable feedback of this committee will help the department in revising its BS program on a regular basis.  The main issue to be discussed in the IAC meeting is how to improve the “Relationship between COE-KFUPM and Industry.” Currently there is not much interaction and this is a major concern to the university. 

The COE chairman presented the purpose of this committee which is to provide feedback to assist the Computer Engineering Department in achieving its mission and objectives.

The meeting agenda proceeded as follows:

· The IAC were introduced to the department programs and facilities, reviewed the ABET accreditation process, the role of Industrial Advisory Committee (IAC), and the efforts undertaken by the COE department towards this goal, received feedback and recommendation of IAC regarding the department Program Educational Objectives, accreditation process, and agreed on IAC meeting frequency and the mechanisms needed for the IAC to assume their role.
· The COE program was presented: BS Degree Requirements, Major Areas in COE, COE core courses, Requirement from Computer Science & Electrical Engineering, Cooperative Work (7 months: 1 regular semester + 1 summer session), Summer Training  (2 months: 1 summer session), Senior Design Project, Industrial Relations Issues, Top Hiring Companies for COE Graduates, Teaching & Research Labs Facilities, and Concluding remarks: COE & ABET (Quality Assurance), Partnership with Industry, Stronger COOP  and Summer Training Programs, Research Relation with Industry, Long-term Feedback. Also a question-answer session addressed following issues:

· Focus of the BS program in Computer Engineering is both on breadth and depth;
· Regularity of curriculum updates based on the market needs (once in 4 years);
· The two COE options: Cooperative option, and the other with summer training option;
· Cooperative work has 9 credit hours, and without senior design project whereas summer training (COE 399) followed by 3 credit senior design project;
· The university arranges Annual Career Day for Students-Industry interaction. The Computer Engineering Department also arranges annual COE Open Day (during the month of May) for attracting Prep-year students to the COE major. 

· The COE department presented its ABET Preparation including following issues: PEOs, POs, Performance criteria and performance targets, Assessment method, Assessment Plan, Rubrics Assessment, and Course Assessment. A discussion followed the presentation. (click here to get the presentation).
 

· The IAC members expressed their satisfaction about the BS Program in Computer Engineering, and discussed extensively the other main issues such as the partnership with industry, stronger COOP and summer training programs, and quality of computer engineering graduates. Specifically, the IAC members discussed the following issues:

i. The COE graduates lack wider exposure to High-performance Computing and Software areas, whereas the department has a stronger VLSI area. 
ii. Concentrating on system design projects, one can really design processor based systems with the minimum investment, thereby providing more emphasis on system integration using available components. With this experience, we may work with INTEL and other industries around. 
iii. There is no data research, and there is an urgent need to develop top-most quality and capability access to massive data - data storage, retrieval, analysis, management and security. With regard to COOP/Summer training program, it was said that we have to consider the successful stories of COOP/summer training students.
iv. There are many opportunities for COOP and Summer Training at SABIC, and several COE-KFUPM students get trained there. 
v. The COOP work plan should be identified ahead of time for sending the students to the respective industry/company for COOP or summer training program.  This work-plan must be prepared by the industry and sent to the University for approval so that students are fully aware of the projects they are going to carry out and the project requirements well before they join the industry for COOP program. This would also help the students to prepare themselves in a much better way so that they can really contribute to the projects with much better performance.

· A tour of the COE Teaching Labs was conducted. Members expressed their satisfaction regarding the lab facilities and experiments conducted, and offered their support for further lab development. They mentioned specifically that the kind of system applications they have seen in the System Design Lab is exactly what they are looking for future collaboration. of COE-KFUPM and Industry.
· A presentation was given on how the COE department is developing its assessment system for ABET EC 2K, KFUPM Vision, CCSE Main Objectives, Program Educational Objectives, Program Outcomes, Relation of Program Outcomes & Educational Objectives, Program Outcomes Coverage in Curriculum, Program Objectives & Outcomes Assessment Process, Industrial Advisory Committee, and Conclusions: COE Department seeking accreditation from ABET EC 2K as one quality assurance for its  B.S. program, COE Department determined to improve program both technical and behavioral components to meet EC 2K, New instruction techniques for outcome-based education will be gradually introduced at all levels to improve quality Industry Committee is important channel to provide department with feedback  to achieve long term educational objectives as experienced by our COE alumni.
· An open discussion session allowed to address the following issues:

i. Quality of Computer Engineering Graduates specifically the (1) Communication & Presentation Skills of COE Graduates and (2) the Quality of COE Graduates. There were concerns that there is a lack of communication and presentation skills in COE-KFUPM graduates, in general. As a result, the industrial requirements are not fulfilled. This might be true for the whole university, but it is more critical for Computer Engineering since they play a leading role in solving industrial problems and integrating solutions of all types. For the Quality of COE Graduates is emphasized by the lack of exposure to current developments in information technology. COE graduates need to be updated by the latest IT that is used in the industry for integrating their activities. 
ii. It was suggested to create an Intel Center of Excellence at COE-KFUPM. Intel IAC member replied that there is an Intel Office at RI-KFUPM, and a “cluster” is also lying there, but it has never been used by anyone. Discussions will be held with Intel administration in this regard and find out the possibility for the establishment of a Center because Intel has very limited resources.
iii. COE Department-Industry Interaction: There is an urgent need to improve COE faculty-industry relations through the following steps: (1) Faculty Exposure to Industry by bringing case studies related to their subjects from local industrial sections, (2) Research Interaction with Industry by strengthening the involvement of faculty in solving local industrial problems need to be investigated which may require looking at the rules and regulations for the university faculty to make consultation work and research projects with local industry.
iv. Effectiveness of COOP and Summer Training Programs: COOP students from KFUPM are focusing on mere reporting to the department rather than presenting their learning experience in addition to a low level of work presentation.  
· IAC Survey for seeking the input and assessment of IAC members on the following aspects: Program Educational Objectives, Program Outcomes, Program Assessment System, The quality of the COE-KFUPM Graduate at the workplace, and Abilities, Attributes and Skills.
· Scheduling of next IAC meeting after six months. 

Survey data Analysis:
Five members responded to the survey and the results are as follows:

1. Inputs on the Educational Objectives: 
a. The nature of our business is to have engineers with both business and engineering backgrounds. This way the graduates can communicate with our staff and understand business issues commercially and financially. These are the only issues we have and feel we are lucky.
b. For good objectives, however, focus is needed in a few areas to shine in and gain regional and WW reputation. There is a breadth, but not much depth in the overall objectives. 
c. Provide graduate engineers with the ability of supporting the industry in the following fields: Communication network design, and Embedded system design


2. Inputs on the Program Outcomes: 

a. Program outcomes are fine and the only suggested improvement is to stress more practical disciplines. This saves time when engineers join work and become productive at work. This, in our opinion, is more beneficial for our needs than having engineers with broad knowledge at the expense of having specific practical ability and one or two specialties. In other words, we feel that they should specialize and go in depth in specific disciplines that will make them productive faster.
b. Outcomes of the program need some improvements, since we are now competing in WW level, not local level.  Companies now look for skilled employees regardless of their physical locations. 
c. Students graduating from KFUPM are very good especially in work ethics. However, they lack specialization. Although, they have basic knowledge in designing networks, developing software codes for embedded systems, have no in depth focus. It will be better if the last 2 semesters at a minimum, are dedicated to specialization. It will be good for both the student as well as the organization that will  employ them.

3. Inputs on the Program Assessment Method:

a. We do not specify or use industry designed assessment methods. We leave that up to the supervisors and managers of the candidates.
b. Reasonable.
c. Very good.

4. The COE program needs to improve the graduates’ abilities, attributes and skills in the following areas which are estimated to be important for the Industry: 

a. Design a system, component to meet a desired need (1).
b. Analyze and interpret data from experiments.(1)
c. Communicate orally: informal and prepared talks (2)
d. Communicate in writing: letters, technical reports, etc. (2)
e. Ability to use state of the art techniques, and tools. (2)
f. Recognize professional and ethical responsibility (1)
g. Function on multi-disciplinary or cross-functional teams (all).
h. Use computing technology in communications (all).
i. Understand the contemporary issues surrounding him (all).
j. Use computing technology in engineering analysis/design (1)

5. List three most useful knowledge, skills, and professional tools that you think should be taught in the COE Program prior to be eligible to the COOP or Summer Training: 

· Automated Office skills (Word/Excel etc...), learning how to search the internet for information, technical writing skills, and how to write reports
· Developing applications using Microsoft and Sun technologies, understand the infrastructure design using Microsoft and Sun environments including networking and storage designs, and troubleshooting skills and analysis.
· In depth technical knowledge in practical areas relevant to the needs of local and multinational companies operating in the region. KFUPM needs to assess the needs of the industry and focus more in relevant areas. For example, HPC computing is needed locally, but not in-depth knowledge. 
· The answer to this question is based on the assumption that the student work in the embedded system design: Programming in C and C++, Study of industrial standard C51 microcontroller, and Get familiar with the use of the microcontroller development tools, like compiler, simulator, in-circuit emulator. Examples are the C51 development tools from KEIL (http://www.keil.com/)

6. What should be done to improve the COE education at KFUPM? 

a. More interaction with the local industry.
b. Capitalize on local and related technologies to address country challenges, increase the exchange of skills and knowledge between world class universities in related fields, introduce the distance learning / video conferencing in the related fields.
c. More up-to-date dynamic curriculum to reflect the ever changing  technology. Now web 2.0 programming is the new trend in the market and there is more need for SW developers in this area, as well as for the area of HPC. 
d. Enhance the laboratory skills, Study software quality, and Study embedded systems operation system.


7. What should be done to improve the professional partnership between the COE and the Industry? 

· Actual time needs to be spent by professors and educators in the industry and there must be a first hand assessment on what needs to be taught to match KFUPM programs with the industry requirement.
· Conduct Knowledge Transfer Sessions where industry and education exchange their experience and skills, introduce industry challenges to the education sector to address these challenges through senior projects or special studies. CEO should participate in the different industry internal and external newsletters. 
· This meeting was the first step in the right direction and more involvement like this will help greatly. KFUPM needs to visit the companies and survey them to understand where the needs are then based on this, align its direction and change its strategy. In the end, the industry and students are its end customers. 
· More frequent visits of students and Faculty to Industry, Getting advisors from Industry, Focus on co-up programs, Encouraging graduate students to complete projects that have direct impact on the local needs.

Second Meeting of the COE Industrial Advisory Committee (IAC)
The IAC held its second  meeting on May 31, 2009, at the COE department. The meeting was also attended by all COE faculty and by students representative as the president and vice president of the CCSE Computer Club. The Dean of CCSE, chairmen of SE and ICS department were also invited to the above meeting. Following was the agenda of the meeting:

	1
	Welcome Address, and brief presentation about the College Vision, Concerns & Discussions
	Dr. Umar Al-Turki, CCSE-Dean

	2
	COE Laboratory Tour
	Dr. Mohammed. El-Rabaa

	3
	Brief Presentation about ABET Accreditation for the Computer Engineering Program
	Dr. Mayez  Al-Mouhamed

	4
	Brief Presentation about COE-IAC’s Previous Meeting Summary
	Dr. Aiman El-Maleh

	5
	Revised BS Program in Computer Engineering and Focus Scenarios
	Dr. Tarek Sheltami

	6
	Brief COE Department Presentation (focusing on Departmental Issues of Concern & Discussions
	Dr. Adnan Gutub, COE-Chairman

	7
	IAC-Surveys
	Dr. Mayez Al-Mouhamed



Brief Presentation about ABET Accreditation for the Computer Engineering Program

Dr. Mayez Al-Mouhamed, Chairman, COE ABET Committee, Member, KFUPM ABET Committee, and Member, COE-IAC, made a brief presentation about the following: Missions of KFUPM, CCSE and COE, Program Educational Objectives (PEOs), Program Outcomes (POs), Program Constituents (PCs), Mapping of POs to PEOs, Alumni, Exit Surveys and Rubrics Assessment, PEOs and POs Assessment and Tools, Assessment Plan, Closing the Loop, Continuous Improvement, and Conclusion. (click here to get the PPT of the presentation)

· COE Mission: With regard to the COE mission, he briefed that the main target of the Computer Engineering Department is to develop and train the human intellect needed for meeting the continued technological advances in the discipline of Computer and IT-related areas. 
· Program Educational Objectives (PEOs): He said that as per ABET requirement “Career and professional accomplishments that the program is preparing graduates to achieve”, the PE objectives are to produce professional computer engineering graduates.
· Program Outcomes (POs): He said that as per ABET requirement “What students are expected to know and be able to do by the time of graduation”, the graduating student should have the ability to do the following: 

“Apply knowledge of mathematics, science and engineering; design and conduct experiments; design a system, component, or process to meet desired needs; function on multi-disciplinary teams; identify, formulate, and solve engineering problems; understanding of professional and ethical responsibility; communication skills; broad education necessary to understand the impact of engineering solutions in a global and societal context, etc.

The POs pertaining to department specific, a student should have the knowledge of Prob. and Statistics and their applications in the Computer Engineering, knowledge of discrete mathematics; and to design a system that involves the integration of hardware and software components”.

Dr. Mayez also briefed about the mapping of POs to PEOs, Alumni & Exit Surveys, PEOs Assessment and Evaluation, POs Assessment: Tools and Method, Rubrics Assessment: Evaluation by faculty members in some core courses, and Assessment Plan: PEOs and POs. 

With regard to improving the Engineering Design continuously, he said that the COE ABET committee prepared a POs assessment and evaluation plan. The plan was presented to the audience. Rubric assessment for outcome (c) was presented as an example of seeking continuous improvement. The rubric assessment of  “An ability to design a system, component, or process to meet desired needs”, (Outcome-c), was carried out through COE 400, COE 485, and COE 351 in Term 081. In the beginning of Term T081, outcome (c) was marginally achieved. Through Exit Survey: Students rated their learning as very good, and through coop employer survey it is very good. A corrective action for outcome (c) was taken during Term T081. In the beginning of Term T082, the rubrics assessment revealed that outcome (c) has been improved.
Dr. Mayez concluded his presentation with the following remarks:

· The COE department is seeking accreditation from ABET EC 2008-09 as a strategy to provide quality assurance for its BS program, to ensure global competitiveness for its graduates, and make its educational program comparable to some international standard.

· Continuous improvement will be gradually introduced wherever needed at all levels to improve the quality of the COE Program Education. 

· The IAC is one channel to provide the department with feedback and consulting information on the achievement of its program outcomes, educational objectives, program assessment, and overall quality of education. 


 Following are the inputs provided by the members from Industry and the answers from the chairman of the ABET Committee:
· Q-1: To full-fill the local industry needs in KSA, the COE graduate should be educated and trained so that he can deliver high-quality engineering work in a variety of job areas which do not necessarily fall in his area of specialization. Therefore, the success of the COE graduate depends on his ability to integrate within a multi-disciplinary team and be able to capture the business problems and find or contribute in the finding of engineering solutions. In other words, student personal skills have to be developed and trained as part of the engineering education in the COE program.

A-1: To better serve the local industry and meet the regional needs, the COE faculty are currently addressing the above concerns within the curriculum revision. Specifically, the COE faculty are currently proposing tuning of the COE program to incorporate the following features: 

· Provide an educational environment to develop the student capabilities in: (1) general problem solving, (2) problem mathematical analysis, (3) practice of engineering design from requirement specifications to building of a viable solution.  
· Understanding of business in general and be able to carry out business analysis and management,  and an understanding of financing systems.   
· Emphasize the teamwork aspects throughout the program through education and practice.

· Q-2: In the area of computing and IT, the current trends in KSA is shifting from the use of basic knowledge and skills (like networks and communication) to the use of basic knowledge and skills at the application level. For this students need to learn also  how to make use of the learned knowledge and skills at an application integrating a variety of requirements such as software and application-oriented aspects.    
· A-2: In the current curriculum revision, the COE faculty are currently reflecting on the creation of multiple streams within the COE program. At least two streams are proposed through the students selection of elective courses. These streams are: (1) computer architecture and embedded systems, and (2) computer networks and communications.  Both streams culminate at the senior level by two different major design courses aimed at integrating the knowledge and skills acquired in the program in a major design experience. Here the focus is to integrate software and hardware within the framework of some engineering application.  

Revised BS Program in Computer Engineering and Focus Scenarios 

Dr. Tarek Sheltami presented the following elements about the revised BS Program in COE and focus on scenarios: COE core areas; input provided by members of IAC in its last meeting; action taken by COE Department; curriculum plan, and list of new COE electives. 

Dr. Tarek informed the committee that for COE core areas have been included in the revised BS program: Computer Architecture & Digital Design, Communications and Networks, High Performance Computing, Computer Systems and Applications (Robotics, Security, Multimedia.. etc.)
He added that three undergraduate courses are introduced and being offered as electives on the following subjects: Data management, Sensor networks, and RFID technologies. Also, COE students are required to specialized in one of the four COE areas by selecting one of the System Design Courses.

With regard to the “Curriculum Design” he said that COE 200 and COE 300 level are Core Courses, and most of the 4xx level courses are Elective courses in the following areas: Networking, High-performance Computing, Applications, and Embedded Systems. 

Dr. Tarek informed that the listed below new Elective courses have been added to the revised COE BS program: Computer Security (COE 470, COE 471, COE 472, COE 473 - 3 Cr. Each), Applications (COE 481, COE 482 (3 Cr. Each), Networking (COE 448 (3 Cr. Each), Architecture (COE 407 (3 Cr. Each)

Questions and Answers: 

All IAC members unanimously agreed:  (1) the COE program revision is acceptable, and (2) increasing the number of electives will give students more flexibility.
Upon inquiry Dr. Tarek replied that we tried to offer a new Network Engineering Program in the COE Department, but most of the universities in the States do not offer such program, that was the department did not propose for 
With regard to the depth issue, Dr. El-Maleh said that we will add more electives to the revised COE BS program, and 3-4 electives will focus on depth.

Faculty discussion on the IAC meeting	
In a council meeting, the Faculty members provided their observations and ideas about the last COE-IAC meeting held on Sunday, May 31, 2009:

· Dr. Al-Mouhamed explained about the importance of ABET quality work.  Keeping in view that we can benefit from it to improve our courses.  Also, we need to emphasize more the student personal skills throughout our courses and labs rather than only worrying about the technical content.

· Dr. El-Maleh summarized about the last meeting and it was very frank.  He explained that COE does not need to provide too much Networking courses which are not needed by the regional Industry.  Also, flexibility in the program is needed in order to make our courses good for our students. 

· Dr. Sqalli said that COE Software/Hardware courses needed mixed background.  COE Networking courses has more chances to be offered from COE Dept than others. If the local market needs COE they need it for networking and not much from other areas.

· Dr. Mudawar informed the members that actually there was no representative from the Computer Engineering industry in COE IAC meeting. Most of them are service oriented Managers.

· Dr. Amin said that it is a clear message to make KFUPM a leader of the society. Which asks us to make COE cover all of its specializations and not too specific to what is needed. 

· Dr. Al-Kharobi said CISCO or technicians like degrees and courses are sufficient for the market.  Not much room is left for us in Semi-Government/Private sectors to be marketed.

· Dr. Al-Mulhem showed his concerns and said that Mr. Ahmed Ashadawi is doing the same business as competitor and he suggested not inviting him again for the IAC meeting.  

· Dr. Baig said that the COE department, or any KFUPM Department, is not in competition with diploma holders. The job for an engineer is much expansive in the development of the country and society. KFUPM graduates are known to have contributed a great deal in the local industry.

· Dr. Ashraf suggested that number of members for IAC should be increased and we must include the IAC members from different fields of the Kingdom.

· Dr. Bouharoua suggested injecting the idea of the problems from industry. We need to know what the customers are looking for and what marketing skill business technically is wanted.



