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[bookmark: _Toc245353094]COE Course Learning Outcomes Analysis and Recommendations for T082

During the summer T083, a faculty was assigned to review all courses files for terms T081 and T082. Specifically the task was to review the courses assessment results for each course and to draw some conclusion on how the delivery of each course can be improved based on instructor recommendations. The following table lists the instructor recommendations followed by the actions that need to be adopted in each course to ensure successful course improvement out of the course outcome analysis. Faculty were invited to discuss the actions and adopt them in the subsequent offering of these courses.

	Actions
	Recommendations
	Course

	1. All faculty teaching COE 202 in Term 091 and subsequent semesters must include logic work assignments with a minimum weight of 5%.
2. A committee needs to be formed to revise the syllabus of COE 202 to give more emphasis on sequential design.
3. Tutorials need to be arranged in the beginning of the semester on logic works for all COE 202 students. Centra can be used to record such tutorial so that students listen to them anytime.
4. Lab is planned to be merged back with lecture.

	1. Clearly the use of tools like logic works in the course should be more emphasized and should be given a high weight. Students should be introduced to the tool early in the semester and should be given enough tutorials to make them capable of using the tool.
2. Merging the lab with the lecture should be reconsidered.
3. More time and emphasis needs to be given on the design and analysis of sequential circuits to enhance the achievement of Outcome 2.
	COE 202

	1. A committee needs to be formed to revise COE 203 lab manual with more emphasis on design based on schematic capture. Verilog should be introduced only and should not be the focus of the conducted experiments.
2. Lab is planned to be merged back with lecture.


	1. It is recommended that Lab. be covered along with the lecture to strengthen logic design skills through actual implementation.
2. Experiments need to be redesigned considering the course outcomes. More emphasis on Outcomes 1 and 3 needs to be considered. 
3. Experiments need to be carefully redesigned to be doable in one lab or be designed for several labs.
4. Experiments should be based on schematic capture rather than Verilog unless Verilog in injected in COE 202. 
5. The lab manual needs major revision.

	COE 203

	1. Better coordination between lecture and lab is required with the following actions:
a. Part of the material covered in the lecture should be covered in the lab.
b. Each lab experiment must have clear objectives.
c. More emphasis on using debugger is required in the lab.

	1. Students need to be continuously trained on self-learning capabilities. This should continue in the lecture, lab and project.  
2. Outcome 3 needs to be allocated more lectures to give students more time to digest the covered concepts as this topic is covered as the last part in the course. Part of the assembly part needs to be moved from the lecture to the lab especially variable declarations and use of libraries.
3. The lab needs to be enhanced with clear objectives for each lab.

	COE 205

	1. A committee needs to be formed to revise the course learning outcomes indicators and minimum weight.

	1. Outcome 2 is primarily covered in the lab and more emphasis should be given on this outcome.  
2. Outcome 5 needs to be better defined to help address it in the course and help get accurate assessment. 
3. It is recommended that minimum weights for the outcomes are revised in line with the following:
· Reduce minimum weight for O1 (applying math) to 5%. Math content of the course is minimal and the definition does not apply. Simple calculations of currents, CPU time, fan out, etc. do not match the true meaning of the outcome.
· Reduce weight of lab outcome O6 (use of tools) from 8% to 5% to match the total weight of 20% for the lab work in this course.
· Amend such that outcome O5 (identify, formulate, solve) is limited to lecture only with no lab component. This limits lab outcomes to 4 only, (4 x 5% = 20%).
· Increase the min weight for O7 (self learning) to 5% instead of 2%. It is believed that students may simply ignore activities having such a trivial weight of 2%.
4. Rewrite the indicators for outcome O5 to represent actual coverage of this outcome in the course syllabus. The two main indicators mentioned at present highlight additional aspects not representing the core of the course material and are covered in passing or delegated to self reading assignments. This led to the low score for this outcome in the student survey. Actual content corresponding to this outcome constituted the rest of the lecture material that do not fall within O1 or O3 (apply math or design and analysis, respectively).

	COE 305

	1. Tutorials on the tools used in the course (logisim and Mars) need to be prepared using Centra to be used by all students.

	1. Teaching assistants should be more involved in courses than just grading. Help sessions, especially before exams, can improve the overall student performance. Students also need help on the new software tools that they use in the COE 308 course projects. Again here, teaching assistants should be involved in preparing tutorial sessions for these software tools.
2. Some students complain that there is no lab for COE 308. In the revised COE curriculum, COE 308 will be replaced with COE 208 which will include a lab.

	COE 308

	1. Tutorials on using MATLAB need to be prepared using Centra to be used by all students.


	1. For Outcome 4 – perhaps more help sessions on Matlab are required. But this will surely be at the expense of the amount and depth of covered material from the syllabus.
2. Outcome 5 needs more emphasis in the class. Students need more guidance through the self-learning process and preparation of the presentation. Again, this would surely be at the expense of the amount and depth of covered material from the syllabus.

	COE 341

	1. Recommendations need to be considered by faculty teaching COE 344 in Term 091.

	1. Outcome 1 can be possibly improved by incorporating active/cooperative learning activities in the next offering of the course. 
2. Outcome 4 can be further enhanced perhaps by allocating a homework assignment on some contemporary computer networking issues.

	COE 344

	
	
	COE 351

	1. A committee needs to be formed to revise the course learning outcomes and their injection in the course.

	1. Continue to have Exam I to have emphasis on SPICE to enhance the achievement of Outcomes 2 and 4. 
2. Revise the course learning outcomes to add an outcome on self learning.

	COE 360

	1. A committee needs to be formed to establish assessment criteria for Outcomes 1 & 4.

	1. Assessment criteria for Outcomes 1 & 4 need to be well established for this course. 

	COE 390

	1. COE 400 instructors need to prepare a list of expected tool usage skills from COE 305.
2. COE 305 lab needs to be enhanced to give more emphasis on the use of tools to satisfy COE 400 needs.
3. A committee needs to be formed to address the injection of Team Work in COE 400.

	1. Training on the use of tools needs to be more emphasized in COE 305.
2. Methods for enhancing the achievement of Outcome 6 need to be investigated and injected in the course.

	COE 400







Summary Of Course Outcomes Assessment For Term T061



COE 202 Fundamentals of Computer Engineering (3-0-3) 
Term 061
Course Learning Outcomes
1. Ability to use math and Boolean algebra in performing computations in various number systems and simplification of Boolean algebraic expressions.
2. Ability to design efficient combinational and sequential logic circuit implementations from functional description of digital systems.
3. Ability to use CAD tools to simulate and verify logic circuits.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3


	1 & 2
	Instructor       Evaluation
	76%
	44.1%
	42.2%

	
	Student Survey
	90.3%
	66.56%
	53.75%

	3
	Instructor       Evaluation
	60.8%
	59.6
	37.3

	
	Student Survey
	73.75
	66%
	46.5%

	4
	Instructor       Evaluation
	68.2%
	48.5%
	25%

	
	Student Survey
	76.9%
	67.8%
	53.3%

	Overall
	Assessment Rating
	Achieved
	Needs Improvement
	Not Achieved



UObservationsU:

1. Outcome 1 is achieved  for all sections as assessed by both instructors & students 
2. From students' perspective, outcome 2 is achieved. From instructors' perspective, O2 is marginally achieved with two sections. The main problem for students is the sequential logic part compared to combinational logic part (as shown by student survey of sections 1 & 2).
3. From students perspective, outcome 3 is marginally achieved. From instructors' perspective, O3 has not been achieved. Simulation tools were introduced late in the course, after sequential logic which did not allow proper mastering of the tools.

URecommendationsU:

1. More help sessions are needed for sequential logic. Introducing simulation tools earlier may help students better understand design of sequential logic
2. CAD tools should be introduced earlier, e.g. right after introducing Combinational logic. 


UCourse Assessment Summary
COE 205 Computer Organization & Assembly Language (3-3-4) 
Term 061
Course Learning Outcomes
1. Ability to analyze, design, implement, and test assembly language programs.
2. Ability to use tools and skills in analyzing and debugging assembly language programs.
3. Ability to design the datapath and control unit of a simple CPU.
4. Ability to demonstrate self-learning capability.
5. Ability to work in a team.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	1
	Instructor       Evaluation
	64.8%
	48.2%
	72.3%
	62.8%
	61.7%

	
	Student Survey
	75%
	65%
	68.2%
	73.3%
	75%

	2
	Instructor       Evaluation
	77.8%
	80.7%
	70.1%
	75.2%
	75.2%

	
	Student Survey
	88.25%
	88.25%
	69%
	75%
	86.8%

	3
	Instructor       Evaluation
	77.4%
	86%
	77.5%
	78%
	78.8%

	
	Student Survey
	87%
	79%
	77.8%
	81.5%
	80.3%

	Overall
	Assessment Rating
	Achieved
	Needs Improvements
	Needs Improvements
	Achieved
	Achieved



UObservationsU:

1. Outcome 2 and Outcome 5 have not been assessed directly in Section II and Section III and the lab mark has been used.
2. Based on the overall assessment and instructors' feedback, it seems that Outcome 2 and Outcome 3 need improvement. All other outcomes are considered well-achieved.

URecommendationsU:

1. Outcome 2 needs more emphasis in the lab and should be directly assessed by lab instructors.
2. Outcome 3 can be improved by increasing the number of assignments on this part from one to two.

RRUCourse Assessment Summary
COE 305 Microprocessor System Design (3-3-4) 
Term 061

Course Learning Outcomes
1. Ability to apply knowledge of mathematics, probability and engineering in microprocessor system design.
2. Ability to design and conduct experiments related to microprocessor based system design and to analyze their outcome.
3. Ability to design, debug and test a small scale microprocessor based system.
4. Ability to function as an effective team member.
5. Ability to identify, formulate and solve engineering problems in microprocessor based system design.
6. Ability to use design tools for microprocessor system design, test and evaluation.
7. Ability to engage in self-learning for a small subset of the course.


	Section#
	Source of Outcome Data
	O1
	O2
	O3
	O4
	O5
	O6
	O7

	1
	Instructor       Evaluation
	72.13%
	88.6 %
	72.7 %
	88.6 %
	71.51%
	88.6 %
	68.75 %

	
	Student Survey
	85.5 %
	94.75 %
	89.5 %
	96.0 %
	89.5 %
	81.5 %
	88.25 %

	2
	Instructor       Evaluation
	69.7 %
	59.1 %
	53.0 %
	80.0 %
	78.0 %
	76.7 %
	80.0 %

	
	Student Survey
	82.8 %
	75.0 %
	68.75 %
	68.75 %
	75.0 %
	87.5 %
	81.2 %

	Overall

	Assessment Rating
	Achieved
	Needs Improvement
	Needs Improvement
	Achieved
	Achieved
	Achieved
	Achieved




UObservationsU:

1. Section 1 and section 2 have slightly different results. 
2. No instructor feedback is available.

URecommendationsU:

1. Outcomes 2 and 3 need to be better addressed in the lab.

UCourse Assessment Summary
COE 308 TComputer Architecture T(3-0-3) 
Term 061
Course Learning Outcomes
1. Ability to apply knowledge of mathematics, probability, and statistics in computer analysis and design.
2. Ability to design the datapath and control of a processor.
3. Ability to identify, formulate, and solve computer architecture problems.
4. Ability to use simulator tools.
5. Ability to engage in self-learning.

	
Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	2
	Instructor       Evaluation
	63.7%
	62.1%
	59.5%
	69.7%
	69.7%

	
	Student Survey
	85.6%
	87%
	79.7%
	65.5%
	88%

	3
	Instructor       Evaluation
	63.7%
	69.5%
	72.8%
	56.1%
	61.8%

	
	Student Survey
	67.3%
	78.8%
	65.4%
	38.45%
	73%

	Overall
	Assessment Rating
	Needs Improvement
	Achieved
	Needs Improvement
	Needs Improvement
	Achieved



UObservationsU:

1. Outcome 1, 3, and 4 need improvement while other outcomes are satisfactory.
 
URecommendationsU:

1. In order to improve outcome 4, a set of Mini-Projects involving the use of Simulator Tools is to be adopted for all course sections. The simulator tools deal with developing some experience with MIPS assembly language as well as the design of a processor datapath using both single-cycle and multi-cycle designs. The mini-projects will be rated 25%, of which 5% for the use of tools, 15% for the design, and 5% for engaging in life-long learning. The students are provided guidance and need to learn on their own the use of the above tools. 
2. In order to improve the achievement of outcome 1 and 3, it is decided to reinforce the use of math and probabilities in Computer Arithmetic and Computer Performance. Tradeoffs aspects needs to be emphasized more specially when dealing with problems that admit more than one solution like multiplier, divider, datapath design versus available resources, cache memory performance versus cold start, capacity, and conflict misses and corresponding approaches leading to some performance improvements.  

U Course Assessment Summary
COE 360 TPrinciples of VLSI Design T(3-0-3) 
Term 061
Course Learning Outcomes
1. Ability to apply knowledge of mathematics, science, and engineering in the design, analysis and modeling of digital integrated circuits.
2. Ability to design and conduct experiments using SPICE to characterize and optimize digital integrated circuits. 
3. Ability to Design, Verify, Analyze and Evaluate the performance (speed, Power, Area, Noise margins) of different MOS digital integrated circuits for different design specifications 
4. Ability to use CAD tools in the design and verification of digital integrated circuits.
5.  Ability to function as an effective team member.
6. Ability to communicate effectively.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5

	Outcome6


	1
	Instructor       Evaluation
	Needs Improvement
	Achieved
	Achieved
	Not 
Achieved
	Not Achieved
	Needs Improvement

	
	Student Survey
	82.6%
	75.6%
	80.8%
	77.4%
	90.4%
	87%

	Overall
	Assessment Rating
	Needs Improvement
	Achieved
	Achieved
	Not 
Achieved
	Not Achieved
	Needs Improvement




UObservationsU:

1. Outcome 1 was marginally achieved due to the following reason: Students math abilities are very weak. 
2. Outcome 4 was not achieved due to the following reason: Students are used to spoon feeding. Though they were given several tutorials on the CAD tools used in the course, they still could not master them and kept complaining about “needing someone to teach us these tools”. 
3. Outcome 5 was not achieved due to the following reason: Students were not formally trained on team work. They tend to dysfunction in teams. 
4. Outcome 6 was marginally achieved due to the following reason: Students’ composition skills are very weak! There is no room in this course to strengthen these skills. These skills should be sharpened in all courses that require students to write reports (i.e. labs).
5. Students’ perception of course outcomes achievement is very high. Students believed that the course outcomes were all achieved (minimum student score was 75.6%!). This is an indication of lack of understanding of what these outcomes mean. 

URecommendationsU:

1. Next time an on-line math quiz will be administered in the first week of the semester to point out the basic math skills required by the students in this course
2. More emphasis in using CAD/Simulation/Analysis software tools should be included in lower courses. This will enhance the student’s ability to learn new tools.
3. Next time a tutorial will be given on team work. It would also be much better if team work is stressed out through lab courses, which will eliminate the need for such tutorial. 
4. The course outcomes need to be mapped to the taught topics much closer. Though this will increase the number of outcomes, but it will make it much easier to evaluate and assess. More importantly, it will make the students know exactly what they are expected to learn or achieve in this course.
5. Instructors need to talk with students about course learning outcomes and what they mean. 


UCourse Assessment Summary
TCOE 341 Data and Computer Communications (3-0-3) 
TTerm 061

Course Learning Outcomes

1. Ability to apply knowledge of mathematics to understand basic concepts in communication engineering.			
2. Ability to design basic communication systems, components, and algorithms.		
3. Ability to identify, formulate, analyze, and solve basic communication engineering problems.
4. Ability to use programming tools and skills for the simulation, analysis, and design of basic communication systems and components.
5. Ability to demonstrate self learning skills and aptitudes.

	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	Dr. Radwan
	Instructor       Evaluation
	64.8%
	61.4%
	63.3%
	68%
	74%

	
	Student Survey
	65%
	62.5%
	62.5%
	67.5%
	75%

	Dr. Marwan

	Instructor       Evaluation
	40.8%
	65.8%
	71.4%
	44.0%
	84.0%

	
	Student Survey
	63.5%
	63.5%
	67.25%
	84.5%
	82.75%

	Dr. Ashraf

	Instructor       Evaluation
	65.0%
	62.3%
	63.2%
	82.8%
	74.8%

	
	Student Survey
	71.25%
	81.25%
	81.5%
	81.25%
	75%

	Overall
	Assessment Rating
	Needs Improvement
	Achieved
	Achieved
	Needs Improvement
	Achieved




UObservationsU:


1. Dr. Radwan Feedback:

Minimum weights were achieved for all outcomes and far exceeded for outcomes 2 and 3. Achievements in all outcomes are satisfactory (ranging from 61.4% to 74%). The term paper and programming assignments proved successful in motivating students for self learning, team working and enhancing their writing and presentation skills. It is suggested that outcome 1 indicators should be expanded to include the application of modulo 2 binary arithmetic to error detection codes.  

2. Dr. Marwan Feedback:

* Need to improve outcome 1 by implementing the following suggestions:					
1. Give the students an external math quiz to prepare them for the course.R	R				
2. Include additional examples. R         
	
* Need to improve outcome 4 by implementing the following suggestions:					
1. Give the students more programming assignments.					
2. Ask the students to verify their other assignments using the available tools.					

3. Dr. Ashraf Feedback:

* Need to improve outcome 2 by implementing the following suggestions:		
1. More emphasis on practical communication systems (HDLC, PCM, etc.) examples.		
2. Perhaps integrate some material into experiments with software		

* Need to improve outcome 3 by implementing the following suggestions:		
1. Give the students more concrete examples of formulating and analyzing problems.	
2. Again, attempt to integrate some material into experiments with software		
		
Outcome 1 - Math skills - needs reinforcement.		

URecommendationsU:

1. Outcome 1 indicators need to be revised.
2. Outcome 1 can be enhanced by giving more examples and more assignments.
3. Outcome 4 needs to be enhanced by giving more programming assignments using tools.
4. Outcome 2 and 3 can be improved further by giving more assignment using tools and giving more examples.


UCourse Assessment Summary Course Assessment Summary
TCOE 344 Computer Networks (3-3-4) 
TTerm 061

Course Learning Outcomes

1. Ability to apply knowledge of mathematics, probability, and statistics to model and analyze some networking protocols.
2. Ability to design, implement, and analyze simple computer networks.
3. Ability to identify, formulate, and solve network engineering problems.
4. Knowledge of contemporary issues in computer networks.
5. Ability to use techniques, skills, and modern networking tools necessary for engineering practice.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	3
	Instructor       Evaluation
	46%
	65%
	60%
	100%
	66%

	
	Student Survey
	78%
	91.75%
	88.25%
	81%
	87%

	Overall
	Assessment Rating
	Not Achieved
	Achieved
	Needs Improvement
	Achieved
	Achieved




UObservationsU:

1. Outcome 1 needs major improvement while outcome 3 needs more improvement.

URecommendationsU:


* Need to improve outcome 1 by implementing the following suggestions:					
1. Give the students more examples and problems from computer networking field to enhance their ability to apply knowledge of Math and probability to model and analyze some networking protocols.
2. Move the course on Probability and statistic into COE department to enhance students' understanding and appreciation of applying knowledge of Probability and statistic for modeling and analyzing computer networking problems

* Need to improve outcome 3 by implementing the following suggestions:		
1. Give the students more concrete examples of formulating and analyzing problems.	














A. [bookmark: _Toc232220226] Summary Of Program Outcomes Assessment For Term T062



	Program
Outcome
	Assessment & Evaluation Methods
	Performance Criteria
	Evaluation 
	Recommendation

	(a) an ability to apply knowledge of mathematics, science, and engineering
	· Samples of COE 400, COE 485 and COE 351 reports
· Math 101, Math 102, Math 201, Math 260, Phys. 101, Phys. 102, Chem. 101
· Exit exam
· Graduate Exit Survey
· COOP  Employer Survey

	· A score  2.5 out of 4



· Average GPA  2.5 out of 4



· A score   60%
· A score  3 out of 5

· A score  3 out of 5

	· Score = 2.04 out of 4



· Average GPA  2.38 out of 4



· Score = 43.7%
· Score = 4.33 out of 5

· 

	· Needs Improvement: More emphasis needs to be given to this outcome, especially for MATH, in core COE courses.

	(b) an ability to design and conduct experiments, as well as to analyze and interpret data
	· Samples of COE 400, COE 344 and COE 305 lab reports
· Graduate Exit Survey
· COOP  Employer Survey
	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5
	· Score = 3 out of 4



· Score = 4.07 out of 5

· 
	· Achieved

	(c) an ability to design a system, component, or process to meet desired needs
	· Samples of COE 400, COE 485 and COE 351 reports
· Graduate Exit Survey
· COOP  Employer Survey

	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5

	· Score = 2.38 out of 4



· A score  3.85 out of 5

· 
	· Needs Improvement: Design aspects need to be more emphasized in COE 400, COE 485 and COE 351.

	(d) an ability to function on multi-disciplinary teams
	· Samples of COE 400, COE 485 and COE 351 reports
· Peer & instructor evaluations in COE 400
· Graduate Exit Survey
· COOP  and Summer Training Employer Survey

	· A score  2.5 out of 4



· A score  2.5 out of 4


· A score  3 out of 5

· A score  3 out of 5

	· Score = 3.19 out of 4



· Score = 2.49 out of 4


· Score = 3.54 out of 5

· Score = 4.25 out of 5

	· Achieved

	(e) an ability to identify, formulate, and solve engineering problems
	· Samples of COE 400, COE 485 and COE 351 reports
· Graduate Exit Survey
· COOP  Employer Survey
	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5

	· Score = 2.75 out of 4



· Score = 4.33 out of 5

· 
	· Achieved

	(f) an understanding of professional and ethical responsibility
	· IAS 212

· COE 390 Indirect Assessment 
· Graduate Exit Survey
· COOP and Summer Training Employer Survey
	· Average GPA  2.5 out of 4
· A score  2.5 out of 4

· A score  3 out of 5

· A score  3 out of 5

	· Average GPA = 3.21 out of 4
· Score = 2.75 out of 4

· Score = 3.96 out of 5

· Score = 4.5 out of 5


	· Achieved

	(g) an ability to communicate effectively

	· Samples of COE 400, COE 485, COE 399 and COE 351 reports
· Sample COE 485 and COE 351 presentations
· ENGL 214

· Graduate Exit Survey
· COOP  and summer training Employer survey

	· A score  2.5 out of 4



· A score  2.5 out of 4


· Average GPA  2.5 out of 4
· A score  3 out of 5

· A score  3 out of 5


	· Score = 2.35 out of 4



· Score = 2.84 out of 4


· Average GPA = 3.12 out of 4
· Score = 4.2 out of 5

· Score = 3.6 out of 5

	· Needs Improvement: 1. More emphasis on writing skills need to be given in English courses. 
   2. More emphasis needs     to be given on courses that have projects on writing skills.

	(h) the broad education necessary to understand the impact of engineering solutions in a global and societal context
	· Samples of COE 400, COE 485 and COE 351 reports
· Graduate Exit Survey
· COOP  Employer Survey
	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5
	· Score = 2.38 out of 4



· Score = 4.19 out of 5

· 
	· Needs Improvement: This outcome needs to be more emphasize in COE 485 and COE 400.

	(i) a recognition of the need for, and an ability to engage in life-long learning
	· Samples of COE 400, COE 485 and COE 351 reports
· Graduate Exit Survey
· COOP  Employer Survey
	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5

	· Score = 2.67 out of 4



· Score = 3.78 out of 5

· 

	· Achieved

	(j) knowledge of contemporary issues
	· Samples of COE 400, COE 485 and COE 351 reports
· Graduate Exit Survey
· COOP  Employer Survey

	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5

	· Score = 2.25 out of 4



· Score = 4 out of 5

· 
	· Needs Improvement: This outcomes needs to be improved through general courses offered by the university.

	(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.
	· Samples of COE 400, COE 485 and COE 351 reports
· Graduate Exit Survey
· COOP  Employer Survey

	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5

	· Score = 2.81 out of 4



· Score = 3.89 out of 5

· 
	· Achieved

	(l) Knowledge of Probability and Statistics and their applications in Computer Engineering
	· STAT319

· Graduate Exit Survey
· COOP  Employer Survey
	· Average GPA  2.5 out of 4
· A score  3 out of 5

· A score  3 out of 5

	· Average GPA = 2.81 out of 4
· Score = 4.33 out of 5

· 
	· Achieved

	(m) Knowledge of Discrete Mathematics
	· ICS 251

· Graduate Exit Survey
· COOP  Employer Survey
	· Average GPA  2.5 out of 4
· A score  3 out of 5

· A score  3 out of 5
	· Average GPA = 2.81 out of 4
· Score = 4.33 out of 5

· 
	· Achieved

	(n) The ability to design a system that involves the  integration of hardware and software components
	· Samples of COE 400, COE 485 and COE 351 reports
· Graduate Exit Survey
· COOP  Employer Survey

	· A score  2.5 out of 4



· A score  3 out of 5

· A score  3 out of 5

	· Score = 2.5 out of 4



· Score = 4.33 out of 5

· 

	· Achieved
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Course Assessment Summary
COE 202 Fundamentals of Computer Engineering (3-0-3) 
Term 071
Course Learning Outcomes
4. Ability to use math and Boolean algebra in performing computations in various number systems and simplification of Boolean algebraic  expressions.
5. Ability to design efficient combinational and sequential logic circuit implementations from functional description of digital systems.
6. Ability to use CAD tools to simulate and verify logic circuits.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3


	1 & 3
	Instructor       Evaluation
	74%
	62%
	54%

	
	Student Survey
	83%
	69%
	70%

	2
	Instructor       Evaluation
	78%
	63%
	70%

	
	Student Survey
	Not
Available
	Not Available
	Not Available

	Overall
	Assessment Rating
	Achieved
	Needs Improvement
	Needs Improvement



Observations:

4. The Instructor of section 1 & 3 observed that students did well in the first outcome and did average on the third outcome. He made a similar observation for the indirect assessment of the course outcomes.
5. The Instructor of section 1 & 3 also reported that there is an improvement in the performance of the students in all 3 outcomes of the course when comparing both the direct and the indirect assessments of the course taught in Term 071 with those of the same course he taught in Term 061. This is mainly due to giving the students more examples, homework problems, and CAD assignments that ask the students to verify the homework problems.

Recommendations:

3. The instructor of sections 1 & 3 recommended that more improvement can possibly be achieved by incorporating active/Cooperative leaning activities in the next offering of the course.
4. The instructor of section 2 recommended that course material should be linked to real life aspects by examples and by explaining how this course provides the basis for other courses in the major. He also recommended the systematic transition between units and between lessons in the unit.
 


Course Assessment Summary

COE 203 Digital Logic Laboratory (0-3-1) 
Term 071
Course Learning Outcomes
1. The ability to design combinational and sequential circuits to meet certain specifications.
2. The ability to use tools and discrete components, EEPROMs, FPGAs, to model, simulate and implement digital circuits.
3. The ability to design and conduct experiments related to digital systems and to analyze their outcomes.
4. The ability to work in teams.
5. The ability to communicate effectively.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	52 & 54
	Instructor       Evaluation
	89%
	74%
	77%
	77%
	75%

	
	Student Survey
	76%
	70%
	74%
	90%
	84%

	53
	Instructor       Evaluation
	77%
	88%
	85%
	85%
	85%

	
	Student Survey
	85%
	91%
	78%
	88%
	81%

	Overall
	Assessment Rating
	Achieved
	Achieved
	Achieved
	Achieved
	Achieved



Observations:

1. Based on both direct and indirect assessments, all outcomes are considered achieved.



Course Assessment Summary
COE 205 Computer Organization & Assembly Language (3-3-4) 
Term 071

Course Learning Outcomes
1. Ability to analyze, design, implement, and test assembly language programs.
2. Ability to use tools and skills in analyzing and debugging assembly language programs.
3. Ability to design the datapath and control unit of a simple CPU.
4. Ability to demonstrate self-learning capability.
5. Ability to work in a team.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	2
	Instructor       Evaluation
	72.4%
	70%
	65.5%
	78%
	72.5%

	
	Student Survey
	83%
	63.5%
	63.5%
	72.3%
	79%

	Overall

	Assessment Rating
	Achieved
	Needs Improvement
	Needs Improvement
	Achieved
	Achieved




Observations:

1. Based on the assessment of course learning outcomes, while all outcomes are considered achieved with a satisfactory level, outcomes 2 and 3 need improvement. It should be noted that while outcome 2 has been directly assessed with a weight of 2 (less than the minimum weight), it is also indirectly covered in assignments, lab project and lab work. Thus, it satisfied the minimum weight coverage indirectly.
2. Based on both instructor direct assessment and indirect assessment through student survey, it is clear that all the course outcomes are considered achieved with a satisfactory level while Outcomes 2 and 3 need improvement.
3. This group of students was less capable than the previous semester's group which is clearly reflected on the outcomes assessment.

Recommendations:

5. Outcome 2 is primarily covered in the lab and more emphasis should be given on this outcome primarily focusing on effective use of debugging tools. 
6. Outcome 3 needs to be allocated more lectures to give students more time to digest the covered concepts as this topic is covered as the last part in the course.

 Course Assessment Summary
COE 308 Computer Architecture (3-0-3) 
Term 071
Course Learning Outcomes
1. Ability to apply knowledge of mathematics, probability, and statistics in computer analysis and design.
2. Ability to design the datapath and control of a processor.
3. Ability to identify, formulate, and solve computer architecture problems.
4. Ability to use simulator tools.
5. Ability to engage in self-learning.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	2
	Instructor       Evaluation
	70%
	74%
	75%
	74.5%
	78%

	
	Student Survey
	83%
	96%
	88%
	54%
	83%

	Overall
	Assessment Rating
	Achieved
	Achieved
	Achieved
	Needs
Improvement
	Achieved



Observations:

1. In the previous semester, the instructor has suggested to increase the portion of the material to be self-learned. In this semester, he has assigned all the multicycle processor design as self-learning material.
2. The design in this course is not limited to the datapath unit and the control unit of a processor but covers also the design of instruction sets, cache memory systems and virtual memory systems. So the design component was applied to all these parts.
3. The results from the student learning outcome survey show higher figures than what is obtained from the course evaluation table. This is a normal phenomenon because students tend to think that they learnt the material better than what is actually achieved in the grades. That’s why the student survey should be used to confirm the course evaluation. For example, outcomes 1, 2, 3 and 5 are properly achieved. However, outcome 4 does not seem to have been actually assimilated by the students.

Recommendations:

4. Outcome 4 is about the use of simulator tools. This outcome is particularly important because it is one of the industry requirements. The instructor actually sensed difficulties that many students had with using the simulator tool (Modelsim). He has deliberately chosen this tool because it is an industrial tool and he has also chosen the verilog language and RTL description as requirements for the project. He suggests putting a particular emphasis on the design flow with their respective tools to strengthen the abilities of the students in using these tools. This emphasis should be put earlier in the curriculum and injected properly.


 Course Assessment Summary
COE 390 Seminar (1-0-1) 
Term 071
Course Learning Outcomes

1. Knowledge of contemporary issues.			
2. Ability to make effective presentation.
3. Knowledge of professional and ethical responsibility.
4. Understanding the impact of engineering solutions in a global and societal context.
5. Ability to engage in life-long learning.

	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	2
	Instructor       Evaluation
	73%
	78%
	91%
	96%
	93%

	
	Student Survey
	88%
	84%
	94%
	94%
	81%

	Overall
	Assessment Rating
	Achieved
	Achieved
	Achieved
	Achieved
	Achieved








Observations:

1. It is difficult to measure the knowledge of contemporary issues in Computer Engineering disciplines in a context where students are going to managerial positions and in an environment where no significantly related industry exists. The impact of contemporary issues is best assessed in product development and product selection. This course is only injecting these.
2. The outcome 4, “Understanding the impact of engineering solutions in a global and societal context” cannot be properly assessed as students are not in the context of proposing engineering solutions in this course. This outcome should not be an expected outcome for this course. The attendance of the presentation gives a small insight about the issues related to this point without being able to assess that.
3. The instructor observed that he does not have the capability to assess (through quizzes) the knowledge of contemporary issues like the Saudi economy or the impact of the global warming phenomenon.
4. The instructor believes that paper selection should be graded. The grade should include originality, relevance to Computer Engineering, and whether it is a contemporary hot topic.
5. The class for this semester included a majority of exceptionally skilled students and therefore, the outcome assessment table reflects perfectly their performance.














COE 305 Microprocessor System Design (3-3-4) 
Term 071

Course Learning Outcomes
1. Ability to apply knowledge of mathematics, probability and engineering in microprocessor system design.
2. Ability to design and conduct experiments related to microprocessor based system design and to analyze their outcome.
3. Ability to design, debug and test a small scale microprocessor based system.
4. Ability to function as an effective team member.
5. Ability to identify, formulate and solve engineering problems in microprocessor based system design.
6. Ability to use design tools for microprocessor system design, test and evaluation.
7. Ability to engage in self-learning for a small subset of the course.

	Section#
	Source of Outcome Data
	O1
	O2
	O3
	O4
	O5
	O6
	O7

	1
	Instructor       Evaluation
	  60%
	  78%
	  70%
	  74%
	     72%   
	86%
	   74%

	
	Student Survey
	78%
	85%
	71%
	  85%
	     68%   
	  78%  
	80%

	2
	Instructor       Evaluation
	85%
	89%
	85%
	89%
	    87% 
	  89%
	86%

	
	Student Survey
	85%
	91%
	93%
	90%
	   90%
	  85%
	85%

	Overall
	Assessment Rating
	Achieved
	Achieved
	Achieved
	Achieved
	Achieved
	Achieved
	Achieved




Observations:

3. Minimum weight requirements were met for all learning outcomes except outcome 1.
4. Outcome 5 indicators do not represent course content covered. This resulted in a relatively lower score by the students. 
5. Based on the recommendation made at the end of semester 062, the self learning assignment for section 1 was changed from individual to group-based assignment (3 students/group), and included both a report and a group presentation. This has proved more beneficial through increased student motivation, interaction and active learning practices, and enhancing team work, communication and presentation skills. The change has brought a marked improvement in student scores compared to last semester (58% to 74%). 
4. Active/Cooperative Learning activities were introduced in section 2 this term in order to enhance the ability to identify, formulate, and solve engineering problems in microprocessor based system design.  The class was divided into three groups/teams  with one group having 4 students and remaining two groups  having 3 students each. Team Roles for Cooperative Learning Activities – Captain, Recorder, Spokesperson, Optimist, Skeptic and Reflector were defined and assigned among the group members. Since the number of students in each group was small, some of the students (mainly team Captains) had to assume more than one role. Three Active/Cooperative Learning activities were given to the groups. Team captains conducted the Cooperative learning activities with lot of enthusiasm and kept the process enjoyable and rewarding for team members.  They made sure that each member has a role and is performing within that role and ensured that all team members can articulate what has been learned. All the team members actively participated in the Cooperative learning activities – discussed various issues, presented ideas, made oral presentation to the class. On the whole, students had very useful and fruitful Cooperative learning sessions.

Recommendations:

3.  Revise minimum weights for outcomes as follows:
· O1: 5%
· O2: 5%
· O7: 5%
4. Rewrite outcome indicators for Outcome 5 to represent the actual coverage of this outcome in the course syllabus.

Course Assessment Summary
COE 360 Principles of VLSI Design (3-0-3) 
Term 071
Course Learning Outcomes
1. Ability to apply knowledge of mathematics, science, and engineering in the design, analysis and modeling of digital integrated circuits.
2. Ability to design and conduct experiments using SPICE to characterize and optimize digital integrated circuits. 
3. Ability to Design, Verify, Analyze and Evaluate the performance (speed, Power, Area, Noise margins) of different MOS digital integrated circuits for different design specifications 
4. Ability to use CAD tools in the design and verification of digital integrated circuits.
5.  Ability to function as an effective team member.
6. Ability to communicate effectively.


	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5

	Outcome6


	2
	Instructor       Evaluation
	68%
	73%
	68%
	79%
	72%
	72%

	
	Student Survey
	86%
	86%
	66%
	80%
	84%
	80%

	Overall
	Assessment Rating
	Achieved
	Achieved
	Can be Improved further
	Achieved
	Achieved
	Achieved




Observations:

6. Outcomes 5 and 6 are indirectly assessed through the course project and the final report.
7. All outcomes are considered achieved with satisfactory level, but Outcome 3 can be improved.

Recommendations:

1. Add more emphasis on design aspects by giving more design examples and through the course project.

Course Assessment Summary
COE 341 Data and Computer Communications (3-0-3)
Term 071

Course Learning Outcomes

1. Ability to apply knowledge of mathematics to understand basic concepts in communication engineering.			
2. Ability to design basic communication systems, components, and algorithms.
3. Ability to identify, formulate, analyze, and solve basic communication engineering problems.
4. Ability to use programming tools and skills for the simulation, analysis, and design of basic communication systems and components.
5. Ability to demonstrate self learning skills and aptitudes.

	Section#
	Source of Outcome Data
	Outcome1

	Outcome2

	Outcome3

	Outcome4

	Outcome5


	2
	Instructor       Evaluation
	64%
	67%
	75%
	   66%
	74%

	
	Student Survey
	78%
	78%
	78%
	   75%
	93%

	??
	Instructor       Evaluation
	
	
	
	
	

	
	Student Survey
	
	
	
	
	

	Overall
	Assessment Rating
	Needs Improvement
	Achieved
	Achieved
	Achieved
	Achieved





Observations:

1. Minimum weights were satisfied for all scores. Weight for outcome 1 was increased by including modulo 2 arithmetic for CRC codes. 
2. Outcomes were achieved, with outcome 1 needing further improvement.  
3. Section 2: Student achievements on the programming assignment were lower compared to term 062 as many have left it till the last minute. 

Recommendations:

1. Section 2: Improve performance on outcome 1 through more emphasis on Fourier analysis and the decibel notation.  


Course Assessment Summary
COE 400 System Design Laboratory (1-6-3)
Term 071

Course Learning Outcomes

1. Ability to apply knowledge of mathematics, science and Engineering in design and analysis of different alternative implementations of a system's specification. 
2. Ability to design and implement an embedded system starting from given specifications.
3. Ability to debug and test an embedded system.
4. Ability to identify, formulate, and solve engineering problems such as the selection of most appropriate solutions for solution criteria.
5. Ability to use tools to achieve design objectives.
6. Ability to function as an effective team member.
7. Ability to engage in self-learning.
8. Ability to communicate effectively.

	Sec#
	Source of Outcome Data
	O1

	O2

	O3

	O4

	O5

	O6

	O7

	O8


	2
	Instructor       Evaluation
	78%
	70%
	76%
	92%
	66%
	70%
	90%
	88%

	
	Student Survey
	75%
	88%
	88%
	88%
	56%
	69%
	81%
	81%

	??
	Instructor       Evaluation
	
	
	
	
	
	
	
	

	
	Student Survey
	
	
	
	
	
	
	
	

	Overall
	Assessment Rating
	Achieved
	Achieved
	Achieved
	Achieved
	Needs Improvement
	Achieved
	Achieved
	Achieved



Observations:

Sections 2: 
1. Many of the outcomes have been achieved. 
2. Outcome 4, related to teamwork, has been improved compared to last semester. This is because a higher percentage of the students were actually intensively involved in the project.
3. This course is designed to let students make specifications and then start designing according to the specifications. The confusion is that the specifications are technical requirements that can generate models in simulation to verify it. However, the students actually start from general requirements and are confused whether to come up with specifications or start directly designing. It is difficult to teach such concepts at this level because we need several iterations to arrive to satisfactory results.

4. The use of tools has been very satisfactory, as the students had to learn how to use:
a. Debugging tools like: meters and LEDs;
b. Software tools like:
i. Java software development tools (to build the GUI)
ii. Microcontroller development and debugging software tools
iii. WLAN setup and configuration tools
iv. Use of Matlab
v. Interfacing these tools to work together.
5. Outcome 7 was well achieved as the self-learning component was high within the use of tools.




Course Assessment Summary
COE 485 Senior Design Project (1-6-3)
Term 062
Course Learning Outcomes

1. Ability to apply knowledge of mathematics, science, and engineering.
2. Ability to design and conduct experiments, as well as to analyze and interpret data.
3. Ability to design a system, component, or process to meet desired needs.
4. Ability to identify, formulate, and solve engineering problems.
5. Understanding of professional and ethical responsibility.
6. Ability to communicate effectively.
7. The broad education necessary to understand the impact of engineering solutions in a global and societal context
8. Recognition of the need for, and an ability to engage in life-long learning.
9. Knowledge of contemporary issues.
10. Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.
11. Ability to function as an effective team member.


	Sec#
	Source of Outcome Data
	O1

	O2

	O3

	O4

	O5

	O6

	O7

	O8

	O9

	O10

	O11


	3
	Instructor       Evaluation
	
	
	
	
	
	
	
	
	
	
	

	
	Student Survey
	68%
	93%
	93%
	90%
	90%
	98%
	78%
	78%
	90%
	83%
	??

	??
	Instructor       Evaluation
	
	
	
	
	
	
	
	
	
	
	

	
	Student Survey
	
	
	
	
	
	
	
	
	
	
	

	Overall
	Assessment Rating
	Ach.
	Ach.
	Ach.
	Ach.
	Ach.
	Achieved
	Needs
Improv.
	Ach.
	Ach.
	Ach.
	Needs
Improv.





