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Overview  
This document presents the assessment system for the Mechanical Engineering department at the 
California Maritime Academy (CMA), a specialized campus of the California State University.  The 
assessment methods presented have been selected for compatibility with the ABET EAC criteria, but are 
application for other internal and external program reviews (e.g. WASC review and 
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The ME program identifies its significant constituencies as students, faculty, alumni, the engineering 
profession and prospective employers, and our External Advisory Board (EAB). The department seeks 
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o The ability to comprehend, analyze and objectively evaluate new information and 
ideas, so as to develop informed opinions, and to explain things in a new or different 
way, often through synthesizing or applying intuition. 

�x Problem solving and quantitative literacy 
o The ability to exercise intellectual inquiry via the use of sound reasoning to identify, 

predict, analyze and solve problems, and to formulate, evaluate, and communicate 
conclusions and inferences from numerical information. 

�x Human development and the natural world 
o The ability to demonstrate an understanding of fundamental concepts in the 

humanities, social, physical and life sciences. 
�x Lifelong learning 

o The ability to employ self-knowledge of the social and cognitive factors influencing 
the learning process, to engage in ongoing reflection and exploration of the purpose 
of personal development, and to synthesize and apply knowledge and experiences to 
new personal and professional applications.  
 

II. Applied Technology and Professional Development 
�x Mastery of discipline specific skills in maritime related fields 

o The ability to demonstrate competency in discipline specific skills. 
�x Information fluency and computing technology 

o The ability to define a specific need for information, and to then locate, access, 
evaluate, and effectively apply the needed information to the problem at hand and to 
effectively use computers and computing applications in order to create, access, store, 
process, analyze and communicate information.  

�x Use of simulation tools 
o Ability to use simulation tools in problem solving and analysis. 
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Assessment System History  and Current Status



 7 

 
Program Educational Objectives Processes  
The 2008 ABET program review identified a weakness in the PEO and the process used to define them. 
In response to this, the process for defining PEO was revised to be more inclusive of our constituencies, 
and the PEO were redefined.  The response was transmitted to ABET EAC, and as a result this weakness 
was determined to be resolved. The process for defining PEO is as follows: 
 

�x The faculty will review existing program objectives to ensure that they are consistent with the 
mission of the academy, the department mission and the ABET criteria, and will create revised 
objectives as necessary. 
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 Outcome 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
 Course                 
Year 1 ENG 110         X X       
Year 2 ENG 210 X          X      

ENG 250 X    X      X X     
ENG 250L X          X      
ME 220           X      
ME 230     X           X 
ME 232 X    X            
ME 240 X    X            
ME 330 X    X       X     
ME 332 X    X            

Year 3 ENG 300 X   
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Table 2: Program Educational Objectives vs. Program Outcomes Grid 
Program Educational Objectives  
Mechanical engineering graduates of  
the California Maritime Academy will: 

Program Outcomes  
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Instructions for the Instructor  
(Revised Spring 2010) 
Each faculty member in the department will be assigned classes to assess.  The faculty member will be 
in charge of maintaining a portfolio for the course.  The portfolio shall contain: 

1. Class Course Syllabus (handed out to students) 
2. ABET Course Syllabus (any extra material required by ABET but not handed out) 
3. Direct Evaluation Methods and Results for Course Outcomes using Performance Criteria/Rubric 
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Quantitative Assessment  

The rubric-based assessment is a quantitative technique that allows the instructor to assess the student 
progress at meeting the course outcomes.  Any form of student work that addresses the outcomes, such 
as midterm exam questions, homework, oral presentations, etc. may be used.  The work is assessed 
based on how well the student has met the course outcomes.  This data is used for program assessment 
as well as course improvement.  Model rubrics are included in Appendix D. 
 
The syllabus for each course should define the outcome rubrics to be used, as well as the outcomes 
themselves (for examples, see Appendix B) 

Data Collection  
The instructor shall keep the data from each course in a course portfolio (or in electronic form), which 
may also include sample work from the class.  The portfolio should have assessment data from previous 
years if available.  The instructor’s class assessment (ICA) should summarize the assessment data from 
the course.  Also, an excel file can be used to tabulate the data uniformly for use by the program to 
assess its outcomes.  Appendix B has examples of each of these forms. 

Timeline for the semester  
�x Syllabus and planned assessment should be done by the beginning of class. 
�x The midterm assessments shall be done around the 7th week of classes.   
�x The rubric-based assessment shall be done as the work is presented in the class, and tabulated by the 

end of the semester.   
�x Other assessment shall be finished by the end of the course. 
�x Annually (typically in the summer), the faculty shall meet to discuss the assessment results and 

review which faculty are assigned to which courses. 
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EAB Survey  
The surveys asked the participants to rate their level of agreements, on a scale of 1 to 5, on how well 
prepared our graduates are in regard to the 14 items listed below.  (1 = unsatisfactory, 2 = marginal, 3 = 
average, 4 = very good, 5 = outstanding). The 14 items are listed below: 

 
1. Effectively apply engineering/technology in their profession 
2. Compete professionally as an engineer 
3. Be a leader 
4. Have/apply global awareness skills 
5. 
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15) What industry do you work in? 
 
�‘���$�H�U�R�V�S�D�F�H �‘���$�X�W�R�P�R�W�L�Y�H���,�&���(�Q�J�L�Q�H�V �‘��Banking/Investment �‘���%�L�R�H�Q�J�L�Q�H�H�U�L�Q�J 
�‘���&�R�P�S�X�W�H�U���(�Q�J�L�Q�H�H�U�L�Q�J �‘���(�G�X�F�D�W�L�R�Q �‘���(�O�H�F�W�U�R�Q�L�F�V���(�O�H�F�W�U�L�F���3�D�F�N�D�J�L�Q�J �‘���(�Q�W�H�U�W�D�L�Q�P�H�Q�W 
�‘���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���(�Q�J�L�Q�H�H�U�L�Q�J �‘���1�X�F�O�H�D�U���(�Q�J�L�Q�H�H�U�L�Q�J �‘���3�H�W�U�R�O�H�X�P���2�I�I-Shore Drilling �‘���3�R�Z�H�U 
�‘���3�U�H�V�V�X�U�H���9�H�V�V�H�O�V���3�L�S�L�Q�J �‘���3�K�D�U�P�D�F�H�X�W�L�F�D�O �‘  Telecommunications  
�‘���7�U�D�Q�V�S�R�U�W�D�W�L�R�Q���6�K�L�S�S�L�Q�J �‘���7�H�[�W�L�O�H �‘���2�W�K�H�U����  

 
16) What is your primary job function? 
 
�‘���0�D�Q�D�J�H�P�H�Q�W �‘���3�U�R�G�X�F�W���'�H�V�L�J�Q �‘���6�\�V�W�H�P�V���'�H�V�L�J�Q �‘���3�U�R�G�X�F�W�L�R�Q���(�Q�J�L�Q�H�H�U�L�Q�J 
�‘���7�H�V�W�L�Q�J���4�X�D�O�L�W�\���&�R�Q�W�U�R�O �‘���(�G�X�F�D�W�L�R�Q �‘���3�O�D�Q�W���(�Q�J�L�Q�H�H�U�L�Q�J �‘��Operation/Maintenance 
�‘���5�H�V�H�D�U�F�K���	���'�H�Y�H�O�R�S�P�H�Q�W �‘���2�W�K�H�U����   

  
 
17)  What do you think are the strengths of the ME program at CMA? 
 
 
 
 
 
 
 
 
 
 
 
18)  What do you think are the weaknesses of the ME program at CMA?  Any suggestions on how to improve? 
 
 
 
 
 
 
 
 
 
 
 
19)  Any other comments or suggestions?  
  (Use the back if necessary.) 
 
 
 
 
 
 

 
 
 
 

 
 



Alumni Survey  
The Alumni Survey is a comprehensive survey that not only surveys our graduates on the type of 
industry in which they are employed, their primary job function, and job title, but also seeks to 
obtain from them the degree to which our program outcomes and objectives are achieved. This 
assessment process takes place periodically, the surveys are collected and are processed about 
every six or three years, and the results are used to evaluate the achievement of the program 
objectives 
 
 

Assessment Process for the Alumni Survey  
 

1. The ME department will conduct, evaluate, and tabulate the Alumni Survey.  The surveys 
are to be conducted regularly from students who have graduated in recent years.  The 
results are to be transmitted to the Dean’s Office and to the Mechanical Engineering 
Department Chair. 

 
2. The Dean and the Chair are to review the results and transmit them to the faculty/staff. 

 
3. If a program-related problem is identified as a result of this assessment, then the Dean 

and the Chair are to refer the problem to a faculty member or an appropriate committee 
for a resolution to the problem. 

 
4. Process/actions/recommendations for “problem resolution” are to be documented and 

reported to the Dean and the Chair. 
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California Maritime Academy 
Mechanical Engineering Department 

Mechanical Engineering Alumni Survey 
 

The information that you provide in this survey will help the Mechanical Engineering Department to improve the quality 
of its program.  The department appreciates your response. 
 
I. Alumni/Career Information 
 
Gender/Ethnicity: �‘���0�D�O�H �‘���)�H�P�D�O�H 
   �‘���$�I�U�L�F�D�Q-American �‘���$�V�L�D�Q �‘���&�D�X�F�D�V�L�D�Q �‘���+�L�V�S�D�Q�L�F �‘���1�D�W�L�Y�H���$�P�Hrican �‘�� Other 
  
Year of Graduation from CMA?     
 
Did you graduate from CMA within the past �‘���R�Q�H���\�H�D�U �‘���W�K�U�H�H���\�H�D�U�V �‘���I�L�Y�H���\�H�D�U�V �‘���W�H�Q���\�H�D�U�V�" 
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II. Assessment of Program Outcomes 
 
 Please rate the following Program Outcomes.  These outcomes are the abilities/skills/attributes expected of 

engineering graduates.  Rate each outcome in two respects. First, how important each outcome has been to your 
employment and, second, how well your education at CMA prepared you for that outcome.  

  
Program Outcomes 

1 
Not 

Important 

2 
Somewhat 
Important 

3 
Important 

4 
Very 

Important 

5 
Extremely 
Important 

1 
Not 

Prepared 

2 
Somewhat 
Prepared 

3 
Prepared 

4 
Very 

Prepared 

5 
Extremely 
Prepared 
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III. Assessment of Program Educational Objectives 
 
 Please rate the following Program Educational Objectives.  These objectives are statements that describe the 

expected accomplishments of graduates after graduation.  Rate each item with respect to the degree of preparation 
that you received/experienced.  Please note the scale used. 

 
 Are you aware of the ME Program Educational Objectives?   �‘  Yes �‘  Somewhat �‘  No 
 

 
Program Educational Objectives 

 
No 

Opinion 

1 
Not 

Prepared 

2 
Somewhat 
Prepared 

3 
Prepared 

4 
Very 

Prepared 

5 
Extremely 
Prepared 

A. Be well educated professionals who utilize 
their intellectual learning, applied technology 
experience, leadership skills, and global 
awareness in successful careers; and continue 
to improve their skills through lifelong learning 
and advanced studies. 

�‘  �‘  �‘  �‘  �‘  �‘  
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IV. Overall Assessment of Alumni Experience 
 
 Please rate the following items with respect to the overall preparation that you received/experienced for each item.  

Please note the scale used. 
 
 

 
No 

Opinion 

1 
Not 

Prepared 

2 
Somewhat 
Prepared 

3 
Prepared 

4 
Very 

Prepared 

5 
Extremely 
Prepared 
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Employer Survey  
 

Assessment Process for the Employer Survey  
 

1. The Career Development Center will conduct the Employer Survey.  The surveys are to be conducted 
every three or six years, depending on the ABET accreditation cycle. The Mechanical Engineering 
Department will evaluate and tabulate the surveys. The results are to be transmitted to the Dean’s Office 
and to the Mechanical Engineering Department Chair. 

 
2. The Dean and the Chair are to review the results and transmit them to the faculty/staff. 

 
3. If a program-related problem is identified as a result of this assessment, then the Dean and the Chair are 

to refer the problem to a faculty member or an appropriate committee for a resolution to the problem. 
 

4. Process/actions/recommendations for “problem resolution” are to be documented and reported to the 
Dean and the Chair. 
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California Maritime Academy 
Mechanical Engineering Department 

Employer Survey Assessment 
 

Your assessment of the following statements will help the Mechanical Engineering Department assess its Program 
Educational Objectives.  The department appreciates your response.  Please rate your level of agreement with the 
following items.  Note the scale used. 
 
The mechanical engineering graduates from CMA are well prepared to: 
 

 
 

 
No 

Opinion 

1 
Unsatis- 
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15)  Number of CMA graduates who have worked under your supervision?    
 
16) What industry do you work in? 
 
�‘���$�H�U�R�V�S�D�F�H �‘���$�X�W�R�P�R�W�L�Y�H���,�&���(�Q�J�L�Q�H�V 
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WASC Assessment Survey  
 

Process for the WASC Assessment  
 

1. During the annual retreat, the ME faculty study the self-study report prepared by the WASC Committee.  
The report is evaluated. 

 
2. Any findings are noted/listed.  The department is to take actions on the findings within a year and report 

to the Academic Dean at its next annual retreat. 
 

3. The ME faculty further reviews the WASC accreditation team report during the annual retreat.  The 
department is to take actions on any concern/weakness/deficiency noted by the team within one year and 
report to the Academic Dean at its next annual retreat. 
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California Maritime Academy 
Mechanical Engineering Department 

WASC Assessment 
 

This assessment is to be performed by the ME faculty after a WASC visit is completed and the WASC team 
findings are reported. 
 
1) Did the WASC report indicate any concern/weakness/deficiency in regard to the “intellectual learning” 

experiences of students? �‘  Yes     �‘  No If yes, please comment. 
 
 
 
 
 
 
 
2) Did the WASC report indicate any concern/weakness/deficiency in regard to the “applied technology” 

experiences of students? �‘  Yes     �‘  No If yes, please comment. 
 
 
 
 
 
 
 
3) Did the WASC report indicate any concern/weakness/deficiency in regard to the “leadership development” 

experiences of students? �‘  Yes     �‘  No If yes, please comment. 
 
 
 
 
 
 
 
4) Did the WASC report indicate any concern/weakness/deficiency in regard to students’ abilities to apply 

knowledge of mathematics, science, and engineering? �‘  Yes     �‘  No If yes, please comment. 
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ABET Assessment Survey  
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California Maritime Academy 
Mechanical Engineering Department 

ABET Assessment 
 

This assessment is to be performed by the ME faculty after an ABET visit is completed and the ABET team 
findings are reported. 
 
1) Did the ABET report indicate any concern/weakness/deficiency in regard to the “intellectual learning” 

experiences of students? �‘  Yes     �‘  No If yes, please comment. 
 
 
 
 
 
 
 
2) Did the ABET report indicate any concern/weakness/deficiency in regard to the “applied technology” 

experiences of students? �‘  Yes     �‘  No If yes, please comment. 
 
 
 
 
 
 
 
3) Did the ABET report indicate any concern/weakness/deficiency in regard to the “leadership development” 

experiences of students? �‘  Yes     �‘  No If yes, please comment. 
 
 
 
 
 
 
 
4) Did the ABET report indicate any concern/weakness/deficiency in regard to students’ abilities to apply 

knowledge of mathematics, science, and engineering? �‘  Yes     �‘  No If yes, please comment. 
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5) Did the ABET report indicate any deficiencies in regard to students’ design process skills and their 
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Appendix C : 

 

Program Outcome Assessment Loop  
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California Maritime Academy 
Mechanical Engineering Department 
Senior Project Design (II) Assessment 

Term      
 
Student Name(s):          
 
         
 
 
Project Design Title:             
 
Assessment by: �‘���0�(���)�D�F�X�O�W�\���������‘���1�R�Q-ME Faculty �‘���2�W�K�H�U 

 
Please respond to the following statements.  Please note the scale used. 
 
The senior design students satisfactorily demonstrated: (The numbers below correspond to the Program Outcomes) 
 

 
Program Outcomes 

 
Not 

Applicable 

1 
Unsatis- 
factory 

2 
Marginal 

3 
Average 

4 
Good 

5 
Outstand- 

ing 
       
1) The ability to apply knowledge of mathematics, science, 

and engineering �‘  �‘  �‘  �‘  �‘  �‘  
       
2) The ability to design and conduct experiments, as well as to 

analyze and interpret data �‘  �‘  �‘  �‘  �‘  �‘  
       
3) The ability to design a system, component, or process to 

meet desired needs within realistic constraints such as 
economics, environmental, social, political, ethical, health 
and safety, manufacturability, and sustainability 

�‘  �‘  �‘  �‘  �‘  �‘  

       

4) The ability to function on multi-disciplinary teams �‘  �‘  �‘  �‘  �‘  �‘  
       
5) The ability to identify, formulate, and solve engineering 

problems �‘  �‘  �‘  �‘  �‘  �‘  
       

6) An understanding of professional and ethical responsibility �‘  �‘  �‘  �‘  �‘  �‘  
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California Maritime Academy 
Mechanical Engineering Department 

Senior Exit Survey 
Spring    

 
The information that you provide in this survey will help the Mechanical Engineering Department to improve 
the quality of its program.  The department appreciates your response. 
 
Personal Information (optional) 
 
Name:        
 
E-mail Address:       

 
I. General Student/Career Information 
  

1) Starting year at CMA?      
 

2) Class standing at CMA?      
 

3) Expected graduation date from CMA?      
 
 4) Your approximate GPA?  �‘  less than 2.0 �‘  2.0–2.5 �‘  2.5–3.0 �‘  3.0–3.5 �‘  3.5–4.0 
 
 5) Your ME stem? �‘  Energy Stem �‘  Mechanical Stem 
 
 6) Your professional option? �‘  USCG License Option �‘  CPE-It Option 
 
 7) Are you planning to attend graduate school?     �‘  Yes     �‘  No If yes, where?      
 
 8) How many job interviews have you had?   �‘  0    �‘  1-2    �‘  3-4    �‘  >4 
 
 9) How many job offers have you received?  �‘  0    �‘  1-2    �‘  3-4    �‘  >4 
 

10) Which type of job will you most likely accept? 
  �‘  shore-based engineering  �‘  shore-based operation & maintenance   
  �‘  sea-based operation & maintenance 
 
  Company Name:          
 
  Position:         
 

Comments:     
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II. Overall Assessment of the ME Curriculum 
 
 Please rate the following items in two respects.  First, how much emphasis is given to each item in your 

program and, second, how satisfied you are in each item with respect to the education that you received. 
 
 Too 

Little 
Emphasis 

 
Adequate 
Emphasis 

 
Too Much 
Emphasis 

1 
Not 

Satisfied 

2 
Somewhat 
Satisfied 

3 
Satisfied 

4 
Very 

Satisfied 
5 

Extremely 
Satisfied 

A. Basic Subjects         
 Mathematics �‘  �‘  �‘  �‘  �‘  �‘  �‘  �‘  
 Physical Sciences �‘  �‘  �‘  �‘  �‘  �‘  �‘  �‘  
 Humanities �‘  �‘  �‘  �‘  �‘  �‘  �‘  �‘  
 Social Sciences �‘  �‘  �‘  �‘  �‘  �‘  �‘  �‘  
B. 
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III. Assessment of Program Outcomes 
 
 Please rate the following Program Outcomes.  These outcomes are the abilities/attributes expected 

of engineering professionals.  Rate each item based on your total learning experience in your 41
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IV. Overall Assessment of Student Experience 
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Student Experience 

 
No 

Opinion 

1 
Not 

Satisfied 

2 
Somewhat 
Satisfied 

3 
Satisfied 

4 
Very 

Satisfied 
5 

Extremely 
Satisfied 

  Administrative Offices:       
   President’s Office �‘  �‘  �‘  �‘  �‘  �‘  
  VP Academic Affairs �‘  �‘  �‘  �‘  �‘  �‘  
   Dean's Office �‘  �‘  �‘  �‘  �‘  �‘  
   Captain’s Office �‘  �‘  �‘  �‘  �‘  �‘  
   Other Services:       
    Food Services
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EXAMPLE CLASS SYLLABUS  
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HOMEWORK: 
Homework sets will be assigned by chapter number.  There may be more than one set in a given chapter.  You will have one 
week to turn in your homework set from the date it is assigned.  You are encouraged to work in groups on your homework 
assignments, however, you are expected to turn in your own work and set.  It is your responsibility to know about the due 
date as they are announced in class.  Under no circumstances late homework will be accepted.  Assigned homework problems 
will be discussed in class at least one class session before they are due.  Take advantage of this and be prepared for discussion 
sessions. 
 
QUIZZES: 
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Topics: 
Chapter 1 Introduction and Basic Concepts: 1.1: Thermodynamics and Energy; 1.2: Dimensions and Units; 1.3: 
Systems and Control Volumes; 1.4: Properties of a System; 1.5 Density and Specific Gravity; 1.6: State and 
Equilibrium; 1.7: Processes and Cycles; 1.8: Temperature and Zeroth Law of Thermodynamics; 1.9: Pressure; 1.10: 
The Manometer; 1.11: The Barometer and Atmospheric Pressure 
 
Chapter 2 Energy, Energy Transfer, and General Energy Analysis:  2.2: Forms of Energy; 2.3: Energy Transfer by 
Heat; 2.4 Energy Transfer by Work; 2.5: Mechanical Forms of Work; 2.6: The First Law of Thermodynamics; 2.7: 
Energy Conversion Efficiencies; 2.8: Energy and Environment 
 
Chapter 3 Properties pf Pure Substances: 3.1: Pure Substance; 3.2: Phase of a Pure Substance; 3.3: Phase Change 
Processes of Pure Substances; 3.4 Property Diagram for Phase-Change Processes; 3.5: Property Tables; 3.6: The 
Ideal-Gas Equation of State; 3.7: Compressibility Factor 
 
Chapter 4 Energy Analysis of Closed Systems: 4.1 Moving Boundary Work; 4.2: Energy Balance for Closed 
Systems; 4.3: Specific Heats; 4.4: Internal Energy, Enthalpy, and Specific Heats of Ideal-Gases; 4.5: Internal 
Energy, Enthalpy, and Specific Heats of Solids and Liquids 
 
Chapter 5 Mass and Energy Analysis of Control Volumes 5.1: Conservation of Mass; 5.2: Flow Work and the 
Energy of a Flowing Fluid; 5.3: Energy Analysis of a Steady-Flow Systems; 5.4: Some Steady-Flow Engineering 
Devices; 5.5: Energy Analysis of Unsteady-Flow Processes 
 
Chapter 6 The 2nd Law of Thermodynamics: 6.1: Introduction to the Second Law; 6.2 Thermal Energy Reservoir; 
6.3: Heat Engines; 6.4: Refrigerator and Heat Pumps; 6.6: Reversible and Irreversible Processes; 6.7 The Carnot 
Cycle; 6.8 The Carnot Principles; 6.9: The Thermodynamic Temperature Scale; 6.10: The Carnot Heat Engine; 6.11: 
The Carnot Refrigerator and Heat Pump 
 
Chapter 7 Entropy: 7.1: Entropy; 7.2: The Increase of Entropy Principle; 7.3: Entropy Change of Pure Substances; 
7.4: Isentropic Processes; 7.5: Property Diagrams Involving Entropy; 7.7: The T-ds relations; 7.8: Entropy Change 
of Liquids and Solids; 7.9: The Entropy Change of Ideal Gases; 7.10 Reversible Steady-Flow Work; 7.11: 
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EXAMPLE CLASS ABET SYLLABUS  
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CALIFORNIA MARITIME ACADEMY 
DEPARTMENT OF MECHANICAL ENGINEERING 

 
ME 240 Engineering Thermodynamics 

(Required) 
CATALOG DATA: Class Hour: 3, Credit: 3 
Study of the basic principles of thermodynamics and their applications to engineering processes and cycles.  
Topics include study of the first and second laws and application of these laws to thermodynamic systems, 
and power and refrigeration cycles. 
 
COURSE PREREQUISITE:   
PHY 200 Engineering Physics I 
 
COURSE POSTREQUISITES:   
ME 342 Refrigeration and Air Conditioning 
ME 344 Heat Transfer 
ME 440 Advanced Fluid Mechanics and Thermodynamics 
 
TEXTBOOK: 
Thermodynamics:  An Engineering Approach, 6th Ed., Y. A. Cengel & M. A. Boles, McGraw-Hill. 
 
OTHER REFERENCES: 
Fundamentals of Engineering Thermodynamics, 4th Ed., Moran & Shapiro, Wiley & Sons. 
Fundamentals of Classical Thermodynamics, 5th Ed., Sonntag, Borgnakke, & Van Wylen, Wiley & Sons. 
 
COURSE OBJECTIVES3

1. To provide a fundamental knowledge of the conservation laws as applied to thermodynamics systems. 
[B, C, D] 

: 

2. To understand the physical processes involved in thermodynamic systems/cycles. [B, C, D] 
3. To enhance students’ engineering problem solving modeling/analysis abilities. [C, D] 
4. To enable students to advance to any fields related to thermal systems. [A, B] 
 
COURSE OUTCOMES4

1. Students will learn about phase-change processes and properties of pure substances. [1] 
 

2. Students will be able to apply conservation laws (mass balance, energy balance, and entropy balance) 
to closed/open systems. [1, 5] 

3. Students will be able to understand, model, analyze, and solve thermodynamic processes and cycles. 
[1, 5] 

 
 
Course 
Outcome 

Prog. 
Outcome 

Performance Criteria Metric Accepted 
Criterion 

1.1 1 Students will 
demonstrate that they 
are familiar with phase-
change processes and 
properties of pure 

Q #1 
 
SEI/C 
Survey 

3/5 
 
3.5/5 or 
70% 

                                                 
3 Letters in the brackets refer to the Program Educational Objectives. 
4 Numbers in the brackets refer to the Program Outcomes. 
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substances. 
 

2.1 
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VI. Entropy 
         The increase of Entropy Principle 
         Entropy Change of Pure Substances 
         Isentropic Process, Property Diagrams 
         Tds Relations, Entropy Change of Liquids and Solids 
         Entropy Change of Ideal Gases 
         Reversible Steady-Flow Work

         



 54 

Example assessment data collection  
 

 
 
 
 
 
 

M E  * * *  S p r i n g  1 0           R u b r i c  E l e m e n t T e s t  2 S t u d e n t 1 S t u d e n t 2 S t u d e n t 3 S t u d e n t 4 S t u d e n t 5 S t u d e n t 6 S t u d e n t 7 S t u d e n t 8 S t u d e n t 9 S t u d e n t 1 0 S t u d e n t 1 2 S t u d e n t 1 3 S t u d e n t 1 4 S t u d e n t 1 5 S t u d e n t 1 6 S t u d e n t 1 7 S t u d e n t 1 8 S t u d e n t 1 9 S t u d e n t 2 0 S t u d e n t 2 1 S t u d e n t 2 2 S t u d e n t 2 3 S t u d e n t 2 4 N u m b e r  o f  R e s p o n s e s C o u n t  n u m b e r  1 - 1 . 5 C o u n t  n u m b e r  1 . 5 - 2 . 5 C o u n t  n u m b e r  2 . 5 - 3 . 5 C o u n t  n u m b e r  3 . 5 - 4 . 5 C o u n t  n u m b e r  4 . 5 - 5 T o t a l  n u m b e r  1 - 5 N u m b e r  g r e a t e r  t h a n  3 M e a n S t d  D e v i a t i o n M e d i a n
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Example Midterm evalu ation  
Midterm Student Evaluation (MSE) Survey 

 
Course:      ME 240          Instructor:    Dr. Bagheri                                   Semester/Year:  S 2010  
 
Please provide specific written comments regarding the efficacy of the instructional environment that you have 
encountered thus far in this class. Your comments may help your instructor improve the quality of the instructional 
program he/she has designed.  Please be specific regarding items such as: 
 
1) Previous course preparation for this class.  Do you feel you were ready for this class? Course prerequisite for 

this course is PHY 200: Engineering physics I. 
 
 
 
 
 
 
 
 
 
 
 
 
2) Any comments regarding the instructor's presentation of course materials, use of board, or visual aides?   
 
 
 
 
 
 
 
 
 
 
 
 
3) Any comments regarding course assignments, quizzes, exam contents, or student evaluation/grading? 
 
 
 
 
 
 
 
 
 
 
 
 
4) Any comments related to enhancing the learning environment generated by this class? 
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Example student evaluation of instructor/course  
 
Student Evaluation of Instructor/Course (SEI/C) 

 
Course:  ME 240   Instructor:   Dr. Bagheri                               
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Instructor Class Assessment (ICA) Survey 
 

Course: ME 240 Instructor: Dr. Bagheri  Semester: Year: 
 
Midterm Student Evaluation (MSE) Survey Summary: 
 
1) Previous course preparation for this class.  Do you feel you were ready for this class? Course prerequisite for this course is: PHY 200: 

Engineering physics I. 
 
 
2) Any comments regarding the instructor's presentation of course materials, use of board, or visual aides?   
 
 
3) Any comments regarding course assignments, quizzes, exam contents, or student evaluation? 
 
 
4) Any comments related to enhancing the learning environment generated by this class? 
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Appendix D:   

 

Rubrics  
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Simple Skill  Analysis Rubric  
Rubric to assess the degree to which an Engineering skill is demonstrated in a particular 
course assignment, quiz or test. 
 

1. Poor: Student has not demonstrated any ability to perform this skill. 
2. Marginal: Student had a partial, but unsatisfactory ability to perform the skill. 
3. Adequate: Student can perform the skill at an adequate, acceptable level with some 

mistakes. 
4. Good: Student can perform the skill fairly well with a few minor mistakes. 
5. Excellent: Student has demonstrated mastery of the skill with complete correct work 

and method. 
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Engineering Analysis Rubric  
Engineering Analysis Rubric (for assignments/projects requiring a process 
formulation to get result(s)) 
 

 
 Poor  Acceptable  Excellent  

Identify and Formulate 
the Problem  

Demonstrates little or no 
understanding of what 
information and 
assumptions are needed 
to perform the analysis. 
Approach is not directed 
to the objective of the 
analysis.  Unable to 
organize the analysis. 

Demonstrates some 
uncertainty in what 
information and 
assumptions are relevant to 
the analysis.  Approach 
appears somewhat 
unfocused, but essentially 
effective. Information 
gathering is somewhat 
unorganized, but relevant. 

Clearly Identifies relevant 
known properties and 
appropriate assumptions.  
Focuses the analysis on the 
desired result.  Gathers 
information in an 
appropriate form. 

1             3              5             
    

Analysis Method  

Unable to identify 
effective solution 
methods, or employs 
methods that are 
inappropriate to the 
analysis. 

Methods selected result in a 
cumbersome analysis with 
unnecessary work, but are 
essentially effective. 

Employs an optimum 
method that efficiently leads 
to the desired results. 

1             3              5             
    

Application of Analysis 
Method/Results  

No results are obtained, 
or major errors are 
present. 

Some errors in the 
application and calculations 
are present, but they are 
minor in nature.     

Analysis is carried out 
correctly.  Results are 
correct.  Units are correctly 
used. 

 1             3              5             
    

Interpretation of Results  No discussion or 
interpretation was 
provided, although the 
results clearly required 
some critical review. 

Some discussion of the 
results is present, but not in 
a critical manner 
appropriate to the analysis. 

Results are critically 
reviewed for accuracy and 
meaning in a manner 
appropriate to the analysis. 

 1 3 5 
    

 
 

        
  



 61 



 62





 64 

 




