GUIDELINES FOR COURSE AND LAB INSTRUCTION AND ORGANIZATION
Please modify as needed in a different color.
Course Lecture (Dr. Al-Mouhamed)
The course lecture delivery in COE 202, 205, 308, 305, 353, 360, 442, and 400 needs to be tuned in order to make it assessable according the ABET EC 2000:
1. For the technical outcomes (A, C, E, and K)

a) Teaching: Adapt your lecture towards direct addressing of the course outcomes. Teach the students at least one case-study for each course outcome if you are intending to assess the students for that outcome. You are pleased to use the Guidelines developed to assist you identifying the following components for each course outcome: (1) outcome description, (2) instructional component, and (3) associated direct and indirect assessment tools and questions. 
b) Direct assessment (Assignments, Quizes, and Exams, etc.): 

a. Adapt your exams or assignments towards direct addressing of the course outcomes. For this you need to read the instructional component of your course outcome.
b. The student should be introduced to the description of outcomes C and G if your course includes a Course Project.

2. For the non-technical outcomes (if your course addresses outcomes like F, H, I,   or J) the committee suggests the following steps:
a) The COE ABET committee will provide reading material for both Faculty and students for the above outcomes. You will be provided with URL where to find material for you and for your students for each of the non-technical outcomes. 

b) Your task is to read about the non-technical outcome from the provided resource, 

c) Shortly explain to the students the outcome key idea, need for this outcome, and request from them to read the student material for each needed outcome. Preferably, you may ask simple questions in your homework to make sure that the student read the assigned material.

The student becomes aware of these outcomes and will be able to reply positively on the above issues. 
Course Project (Dr. Amin)
Every course project should have the following elements: 

1. The project must involve teams of 2 students or more.
2. Teams MUST submit minutes for all their meetings. The minutes should cover: attendance, topics discussed, summary of the deliberations and decisions made. This should help evaluate the team-work component of the grade as well as identify the contribution of each member in addition to enabling instructors discover deviations early on. ( I think this is too much! I can not read meeting minutes by the students! May be this should only be used in case of disagreement between members or incompletion of the project. So students are asked to keep records of their meetings just incase it is needed … The proper completion of the project itself should indicate success.
3. Each team must provide a work plan which includes the phases/milestones, task breakdown, distribution of the tasks among team members, and a schedule for completing each task.
4. Each team must submit a final written report that should summarize the constraints of their project (may be design constraints or otherwise) describe alternatives considered (may be design or otherwise) and justification for adopted solutions/choices as well as analysis of obtained results/design/etc.
The above is the minimum requirements, faculty can add other requirements (e.g., progress reports, final presentations, oral exams, etc.) as they see fit.
Capstone project (This is COE 400)
Dr. Elarbaa is pleased to find a realistic implementation of COE 400 to take into consideration outcomes for a minimum of: specifics to COE 400, systematic design, teamwork, and communication. For this we need to discuss the issue with Drs. Bouhraoua and Raad. 

I suggest to adapte a simplified version of COE 485 to COE 400.

Faculty members are required to propose senior projects with the following criteria:

1. The project should be a design or design analysis type. No term-paper-like or research project should be given. If a faculty member wants to utilize the student(s) as a research assistant, he should formulate the problem to the student as a design problem; clear specifications and measurable (known apriori) outcomes.
2. Pure software or web page designs project are not acceptable. The project should represent a complete design cycle (i.e. product oriented) compromising both software and hardware aspects, with cost-performance issues.

3. Teamwork is highly recommended a must. This gives the student a chance to implement large projects and practice basic project management (work division and resource allocation).

4. Projects should deal with contemporary issues and expose the students to socio-economical issues of the new technologies.

5. The senior project in neither the right time or place to teach the student too many new theoretical stuff. Please tailor your project proposal such that 90% of the required background comes from courses taken by the students.

6. A three-member committee will evaluate all proposals before they are posted for the students.

Procedures and Schedule:

1. The coordinator will collect project proposals from COE faculty member and make it available to the students by the beginning of the term. 

2. Students are required to carefully examine these proposals, possibly discuss them with the faculty members and then choose a project. 

3. When a project is chosen, all parties involved (students and supervisors) must sign a commitment form (obtained from the coordinator). Please note the following important issues:

a. Students are advised to select a project based on their background, capabilities and interest.

b. The senior project is not the place to learn too many new theoretical stuff but rather how to apply the knowledge already gained to a practical project development. 

c. Also keep in mind that the grade does not come only from the supervisor. So the project has to be of enough merit to get good grades from all examiners. The student bares the responsibility of selecting a good project; poor projects get low grades even if they are executed flawlessly.

d. Projects on literature survey are not accepted. Each project should have a design part that incorporates some computer programming activity.

e. In the case of multi-student project, the project description must contain enough details to differentiate the task of each student. Also the action plan should clearly define distinct tasks for each member of the team.

f. All Project presentations must be done by using Power point. Presentations are usually 20-minutes.

4. After that the students are required to submit a project proposal detailing, in their own words, their project description, deliverables and the action plan. 

5. By the midterm, a progress report detailing the work progress is to be submitted. 

6. At the end of the term (for one term projects), a final report should be submitted and a final presentation is give. For two-term projects an IC request should be submitted detailing the reasons for extending the project, the progress up to date and a revised action plan.

Grading Policies:

The grades are divided among the course coordinator, project supervisor and the final examining committee. The break up of the grades is shown below:

	Item
	Grader
	Grade

	Quality of project proposal and Action plan
	Coordinator
	10%

	Attendance
	Supervisor/Coordinator
	 ≤ 0%

	Progress
	Supervisor/Coordinator
	 ≤ 0%

	Project Implementation

· Engineering approach: System design,  

      critical examination of different      approaches and justification for the selected approach(s) and the utilization of basic engineering science in the design.

· Completion of the design.
· Design verification and testing: Simulations, modeling, emulation, prototyping (when appropriate) and testing.
· Work habits: Motivation, organization, self-reliance, planning, critical thinking
	Supervisor/Coordinator/Examiner

Supervisor/Coordinator/Examiner

Supervisor/Coordinator/Examiner

Supervisor/Coordinator/Examiner

Supervisor
	70%

     20%

     20%

     20%

      10%

	Project Documentation (Final Report)

1. Compliance with the report writing guidelines

2. Clarity of the problem description and proposed solution
3. System design, approach selection and design segmentation 
4. Implementation/Testing report and any ‘product manuals’ if the project requires such a thing.

	Supervisor/Coordinator/Examiner
	10%

   2.5%

   2.5%

   2.5%

   2.5%

	Final Presentation

1. Clarity of stated problem and solution

2. Quality of presentation (organization, body language …etc)

3. Discussion (how the student answers the committee questions which demonstrate his understanding of the project and its socio-economical aspects).      
	Supervisor/Coordinator/Examiner
	10%

   2.5%

   2.5%

   5%


Explanation of items above that has a grade of ≤ 0%: These items when done in full carries no grade (i.e. 0%). However, if they are not done or done poorly they receive negative marks and can lower the over all grade. They are similar to a traffic light or a stop sign; if you abide by these signs there are no rewards, but if you do not abide by these signs you get a hefty fine!

Action Plan Contents: Guidelines for students
Statement of Problem: Describe, in your own words, the actual problem/necessity that your project deals with. A simple re-statement of your supervisor’s project description isn’t accepted.

Project Objectives: Put the project objectives (in your own words) here. They should be clear, specific and measurable (either to design something or analyze an existing design i.e. provide an expert critique). Avoid vague objectives that might be interpreted differently by different people. This section should also include the project deliverables as approved by the supervisor. The project should specify 3 to 5 deliverables that are specific, clear and measurable. Any specifications regarding quality, compliance with standards …etc. should be clearly stated in the deliverables.

Examples of badly expressed deliverables:

· A study of the performance of xyz

· Explore the different techniques of doing abc

Examples of appropriate deliverables:

· Evaluate the performance of xyz in terms of speed, latency, and compliance with the ttt standard

· Identify, evaluate and compare the different techniques of doing abc in terms of cost, speed, scalability …etc.

· Implement a prototype using Xilinx 4xxx FPGA …

· A complete test report …

Project Plan: This is the most important section of your action plan. Give it a good deal of attention. Divide your project into phases, tasks, and milestones. Show the organization of your project using network diagrams, flow charts (for phases), task charts and Gantt charts (for tasks). These charts should show the duration (start and end dates) of each phase and task. Also, the task and Gantt charts should contain the task assignments if there is more than one student working on the project. Hence each task should be specific (its expected outcome can be inferred from its statement), finite (not open-ended), and assigned.

Examples of badly expressed tasks: 

· learn about Java and networking

· collect data about routing algorithms

· study whatever

Examples of appropriate tasks:

· Implement the xyz algorithm using Java applets

· Select a routing algorithm with minimum xyz
· Design whatever according to the specs abcd! 

Course Lab instruction and organization (Dr. Al-Maleh)

Each COE course having a lab should follows the organization outlined below:

1. Instructional aspects: Lab instructors are required to read the Guidelines on ABET Outcomes to see how to guide the students towards addressing the following outcomes:

·  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 the desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability and sustainability.
2. Organizational aspects:

· The students should work in teams.

· Students are to use standard notebook (to be provided) for each lab with the following sections: (1) experiment requirements, (2) plan, (3) procedure to be used, (4)  scratch pages for drawing, analysis, etc. (if any), (5) presentation of alternative solutions, (6) section criterion, (7) matching with requirements, (8) team discussion and work specification (who did what), (9) and conclusion. A specific notebook should be associated to each lab. The notebook should be written preferably during the Lab time.  Please prepare the template of the notebook.
· Please prepare any needed template such as reporting and presentation
A Course-Based Student Portfolio
A student portfolio aims at providing close examination of work, comparison over time, identification of strengths and weaknesses through good criteria that define quality, and goal setting. It consists of a collection of multiple samples of student work over time with the following features:

· Enable the students to get a broader, more in-depth look at what they are learning 

· Present a base for assessment on more 'authentic' work. 

· Supplement or provide an alternative to report achievements or accomplishment within a course, within a semester, and within a program.
· Document and display student progress and growth
A course-based student portfolio is a mean of instruction which provides a more complete educational framework with the following features:
· The responsibility for achievement of learning objectives is centered at course level through the interaction between the students and the instructor. 

· The instructor bears the responsibility for developing a detailed course syllabus and selecting teaching materials, instruction techniques and methods for certifying that the students achieve the learning objectives. 

· The students not only bear the responsibility for learning the required knowledge and skills, but also for confirming that the required learning has been achieved. 
· Both the learning and confirming activities require cooperation between the student and the instructor.
The instructor adjusts course content and/or classroom delivery to accommodate the assigned learning objectives. Just as any examination never fully measures what a student has “learned” or “not learned” about the topics “covered,” the confirmation methods that are employed by the instructor for the assigned learning objectives can never be claimed as being “fully complete” as a measure of the student accomplishments.
Note: The course learning objectives do not encompass every detail that the students needs to Learn. Rather, the assigned Learning Objectives are simply the most important knowledge and skills the course includes. Thus, the assignment of learning objectives should not become an excuse to focus all of its examination methods only on assigned objectives. In other words, the basic design need not be necessarily altered by a more outcome-based instruction.

Portfolio organization
· The student's portfolio consists of a folder of exams, quizzes, projects, lecture summaries, class exercises, article summaries, printed copies of online work, etc. 
· The student keeps all class materials and assignments in portfolios. 

· Students submit some weekly assignments electronically, such as lecture summaries, and peers give feedback. 
· In the content of portfolio the student answer questions on the process of creating artifact, the risk taken, new knowledge gained, and reason for selecting the pieces, unanswered questions about the work, student idea about revising the work or redoing it.  

Instructor-student interaction
The objective is to guide the student reflection, self evaluation, and narrative description of the portfolio artifacts. 

The object of the process can be any material from exams, quizzes, projects, important lectures or subject summaries, class exercises, article summaries, printed copies of online work, etc. 
It is left to the instructor to adopt one of the following two approaches:

1. Formative (based on a range of material, depth in self-learning, and learning growth): 

· Following each exam (or others as above), the instructor grades the exam and provides feedback to the student and guides him on how to overcome each specific deficiency (if any) towards achieving the course objectives. The instructor may refer to the student previous accomplishments (in other courses) for the same outcome as reported in his portfolio.

· The student reports each exam question and its associated feedback to his portfolio and addresses the concern reported by the faculty by writing about what he learned to overcome the deficiency. 

· The students should address the relevant issues in a broader context and with enough depth. Simply addressing the exam question is not acceptable to prove some accomplishments.  Students may revise assignments and include the original, the revision in the portfolio, and a memo detailing the changes made.
· Following specific period of time, the instructor review how the student improved his learning and give some grade to improve the previous grade and some feedback     
· Students may revise assignments and, if so, must include the original, the revision in the portfolio, and a memo detailing the changes made.
· This process may take one iteration or more.

· The instructor gives a final grade when the student work has grown with acceptable depth (No standards) in the accomplishments of the relevant outcome. The iteration (s) clearly shows the student learning growth.   
Note: Subject-oriented class-work assignments (Essay) can address some instructional questions like:

· What is the process I went through while designing a “single cycle datapath”

· What first influenced me in the design process

· What new knowledge did I gain

· What did I learn

· What questions I still have on the same issue
· What I would differently do if I have to revise this work
2. Summative (evaluate achievement of course outcomes at end of semester):

As above but with the instructor evaluating the student finished work towards the achievements of course outcomes. The process works as follows:
· The instructor grades the student work (any required work such as exams, quizzes, projects, important lectures or subject summaries, class exercises, article summaries, etc.) as usual and generate verbal directions towards the achievements of the course outcomes by each student. The directions are determined by the instructor based on the student achievement or deficiency, for each course outcome, in any of the above assignments. 
· It is the duty of the student to carry out independent study to overcome any deficiency towards the course outcomes that is formulated by the instructor. It is also the duty of the student to report the faculty feedback to his student portfolio and to demonstrate using any student achievement (such as a relevant test or exam) which is resulting from addressing the instructor directive towards improving his performance for a given course outcome. The above tasks must be done any time before the end of semester.

· At end of semester, the instructor analyzes the student portfolio and specifically the evidences presented towards achieving each of the course outcomes. The instructor provides feedback on whether the student achieved each of the course outcomes or not. The instructor feedback is recorded as part of the student portfolio. 

The practical implementation of the student portfolio is through a student directory, in his private resource, that can be accessed by any faculty which teaching the student in a given semester. There must a folder for each course. Dr. El-Maleh is to provide the template for the course folder that must be used by all students. Dr. Talal Al-Kharobi will address the issues of scanning student exams and computer data capacity allocated to students in view of the student portfolio. 
Senior Design project (Dr. Elrabaa)
Faculty members are required to propose senior projects with the following criteria:

1. The project should be a design or design analysis type. No term-paper-like or research project should be given. If a faculty member wants to utilize the student(s) as a research assistant, he should formulate the problem to the student as a design problem; clear specifications and measurable (known apriori) outcomes.
2. Pure software or web page designs project are not acceptable. The project should represent a complete design cycle (i.e. product oriented) compromising both software and hardware aspects, with cost-performance issues.

3. Teamwork is highly recommended a must. This gives the student a chance to implement large projects and practice basic project management (work division and resource allocation).

4. Projects should deal with contemporary issues and expose the students to socio-economical issues of the new technologies.

5. The senior project in neither the right time or place to teach the student too many new theoretical stuff. Please tailor your project proposal such that 90% of the required background comes from courses taken by the students.

6. A three-member committee will evaluate all proposals before they are posted for the students.

Procedures and Schedule:

7. The coordinator will collect project proposals from COE faculty member and make it available to the students by the beginning of the term. 

8. Students are required to carefully examine these proposals, possibly discuss them with the faculty members and then choose a project. 

9. When a project is chosen, all parties involved (students and supervisors) must sign a commitment form (obtained from the coordinator). Please note the following important issues:

a. Students are advised to select a project based on their background, capabilities and interest.

b. The senior project is not the place to learn too many new theoretical stuff but rather how to apply the knowledge already gained to a practical project development. 

c. Also keep in mind that the grade does not come only from the supervisor. So the project has to be of enough merit to get good grades from all examiners. The student bares the responsibility of selecting a good project; poor projects get low grades even if they are executed flawlessly.

d. Projects on literature survey are not accepted. Each project should have a design part that incorporates some computer programming activity.

e. In the case of multi-student project, the project description must contain enough details to differentiate the task of each student. Also the action plan should clearly define distinct tasks for each member of the team.

f. All Project presentations must be done by using Power point. Presentations are usually 20-minutes.

10. After that the students are required to submit a project proposal detailing, in their own words, their project description, deliverables and the action plan. 

11. By the midterm, a progress report detailing the work progress is to be submitted. 

12. At the end of the term (for one term projects), a final report should be submitted and a final presentation is give. For two-term projects an IC request should be submitted detailing the reasons for extending the project, the progress up to date and a revised action plan.

Grading Policies:

The grades are divided among the course coordinator, project supervisor and the final examining committee. The break up of the grades is shown below:

	Item
	Grader
	Grade

	Quality of project proposal and Action plan
	Coordinator
	10%

	Attendance
	Supervisor/Coordinator
	 ≤ 0%

	Progress
	Supervisor/Coordinator
	 ≤ 0%

	Project Implementation

· Engineering approach: System design,  

      critical examination of different      approaches and justification for the selected approach(s) and the utilization of basic engineering science in the design.

· Completion of the design.
· Design verification and testing: Simulations, modeling, emulation, prototyping (when appropriate) and testing.
· Work habits: Motivation, organization, self-reliance, planning, critical thinking
	Supervisor/Coordinator/Examiner

Supervisor/Coordinator/Examiner

Supervisor/Coordinator/Examiner

Supervisor/Coordinator/Examiner

Supervisor
	70%

     20%

     20%

     20%

      10%

	Project Documentation (Final Report)

5. Compliance with the report writing guidelines

6. Clarity of the problem description and proposed solution
7. System design, approach selection and design segmentation 
8. Implementation/Testing report and any ‘product manuals’ if the project requires such a thing.

	Supervisor/Coordinator/Examiner
	10%

   2.5%

   2.5%

   2.5%

   2.5%

	Final Presentation

4. Clarity of stated problem and solution

5. Quality of presentation (organization, body language …etc)

6. Discussion (how the student answers the committee questions which demonstrate his understanding of the project and its socio-economical aspects).      
	Supervisor/Coordinator/Examiner
	10%

   2.5%

   2.5%

   5%


Explanation of items above that has a grade of ≤ 0%: These items when done in full carries no grade (i.e. 0%). However, if they are not done or done poorly they receive negative marks and can lower the over all grade. They are similar to a traffic light or a stop sign; if you abide by these signs there are no rewards, but if you do not abide by these signs you get a hefty fine!

Action Plan Contents: Guidelines for students
Statement of Problem: Describe, in your own words, the actual problem/necessity that your project deals with. A simple re-statement of your supervisor’s project description isn’t accepted.

Project Objectives: Put the project objectives (in your own words) here. They should be clear, specific and measurable (either to design something or analyze an existing design i.e. provide an expert critique). Avoid vague objectives that might be interpreted differently by different people. This section should also include the project deliverables as approved by the supervisor. The project should specify 3 to 5 deliverables that are specific, clear and measurable. Any specifications regarding quality, compliance with standards …etc. should be clearly stated in the deliverables.

Examples of badly expressed deliverables:

· A study of the performance of xyz

· Explore the different techniques of doing abc

Examples of appropriate deliverables:

· Evaluate the performance of xyz in terms of speed, latency, and compliance with the ttt standard

· Identify, evaluate and compare the different techniques of doing abc in terms of cost, speed, scalability …etc.

· Implement a prototype using Xilinx 4xxx FPGA …

· A complete test report …

Project Plan: This is the most important section of your action plan. Give it a good deal of attention. Divide your project into phases, tasks, and milestones. Show the organization of your project using network diagrams, flow charts (for phases), task charts and Gantt charts (for tasks). These charts should show the duration (start and end dates) of each phase and task. Also, the task and Gantt charts should contain the task assignments if there is more than one student working on the project. Hence each task should be specific (its expected outcome can be inferred from its statement), finite (not open-ended), and assigned.

Examples of badly expressed tasks: 

· learn about Java and networking

· collect data about routing algorithms

· study whatever

Examples of appropriate tasks:

· Implement the xyz algorithm using Java applets

· Select a routing algorithm with minimum xyz
· Design whatever according to the specs abcd! 

