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Program Self-Study Report 
for 

ABET-EAC  Reaccreditiation 

Ocean and Resources Engineering 
Master of Science 

University of Hawaii at Manoa 
 
 
BACKGROUND INFORMATION 

 

A. Contact information 

Bruce Howe, Chair 

Department of Ocean and Resources Engineering 

University of Hawaii, Holmes Hall 402, 2540 Dole Street 

Honolulu, Hawaii 96822 

Tel: (808) 956-7572 

Fax: (808) 956-3498 

Email: bhowe@ hawaii.edu 

 
B. Program History 

1. Name 

Master of Science (MS) in Ocean and Resources Engineering (formerly Master of Science in 

Ocean Engineering). 

The Ocean and Resources Engineering Department (ORE) does not offer an undergraduate 
degree. It is a graduate only, research-oriented department and, hence, is accredited at the 
Master’s level. Undergraduate ABET requirements are satisfied by students completing an 
ABET accredited undergraduate engineering degree before beginning the master’s 
program (verified by the Department) or by incoming students making-up sufficient 
undergraduate courses (as assigned by the Department) at the University of Hawaii ABET-
accredited College of Engineering to fulfill basic ABET undergraduate requirements. 

 
The degree name was changed in Spring 2000.  Students admitted before Spring 2000 received 

an MS in Ocean Engineering upon graduation. Students graduating after December 2003 

received an MS in Ocean and Resources Engineering. Between 2000 and 2003 students could 

select either name. The University of Hawaii conferred the first MS degree in Ocean and 

Resources Engineering in December 2000 and conferred the last MS degree in Ocean 

Engineering in December 2003. 
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2. General History 

The program began in 1966, founded by famed Coastal Engineer, Dr. Charles Bretschneider. The 

Department was originally part of the College of Engineering. In 1987, the Department elected to 

join the newly formed School of Ocean and Earth Science and Technology (SOEST). The 

thought was that the department would form the technology aspect of this school and grow under 

the increasing resources pumped into the newly formed school. This proved not to work as well 

as originally hoped and the department languished for some years. In the late 1990’s the 

department was further stressed by the closing of its major research facility, the J.K.K. Look 

Laboratory of Ocean Engineering, an aging off-campus facility. Beginning in 2002, under the 

leadership of Dr. Kwok Fai Cheung and a new vision of the department in the SOEST Dean’s 

office, a major turnaround has been accomplished. ORE has shown remarkable advancement 

over the last three ABET cycles. In 1997, the program was reeling under its loss of laboratory 

space and faculty. By 2003, this had been corrected and the present program was instituted with 

its current master’s course plan and assessment processes. This has been sustained over time. 

During the last six years, the earlier gains have been consolidated with new faculty hires, 

significantly stronger support from the administration, additional space, many new grants, a 

stable number of students, and much higher morale. New faculty have been hired  (most recently 

Dr. Huang). The department is stabilized compared to its situation only 10 years ago, is 

optimistic and morale is high. In general the last six years have not been a time of major program 

change. Following the positive ABET-Engineering Accreditation Commission (EAC) review 

during the 2009-2010 Accreditation Cycle, the Department has worked to consolidate and 

institutionalize the major gains and changes made to that point rather than to again change what 

is a very successful program.   

Building on the mission of the University of Hawaii and the School of Ocean and Earth Science 

and Technology (SOEST), the Department of Ocean and Resources Engineering (ORE) has 

developed and continued its Mission Statement, expanded this into a series of objectives, and 

honed these objectives into a set of student outcomes anticipated to produce the desired 

objectives. The program outcomes are measured by 12 rubrics consisting of six direct measures 

and six indirect measures. These rubrics are presently under revision to increase the number of 

direct measures of student outcome and reduce the data collected by general survey. The 

measured rubrics show a very clear picture; ORE has fully achieved its program outcomes and 

objectives. 

C. Options 

The program has three option areas:  Coastal Engineering, Offshore Engineering and Resources 

Engineering. 

D. Program Delivery Modes 

The program is delivered by normal-day, on-campus programs at the advanced level. There are 

no evening, summer, web based or remote programs. Classes are taught in lecture, seminar and 

research lab mode depending on the course. There are no evening, off-campus or online options 

for any courses. 
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E. Program Locations 

The program has a single location which is the Manoa Campus of the University of Hawaii. 
No parts of the program are taught elsewhere. 
 
F. Public Disclosure 

Program Educational Objectives (PEOs), Student Outcomes (SOs), annual student 
enrollment and graduation data are all posted on the department website. This website is 
www.soest.hawaii.edu/ORE. The PEOs are posted at 
http://www.soest.hawaii.edu/ORE/OE/ore_objectives.htm. The SOs are posted at 
http://www.soest.hawaii.edu/ORE/OE/ore_outcomes.htm. The current enrollment is 
under the student section and is 17 . This includes 10 Master’s students and 7 Ph.D. 
students. This website is updated at least yearly. In addition all of this data is available 
electronically or in hard copy form from the ORE department office at the University of 
Hawaii. 
 
G. Deficiencies, Weaknesses or Concerns from Previous Evaluation(s) and the Actions 

taken to Address them 

The 2009 ABET review did identify two concerns. One concern was the Department’s ability to 

assess the attainment of its Student Outcomes. Part of the concern was that the department was 

viewed as relying too heavily on surveys, essentially indirect methods for assessing outcomes. 

The view here was that just because a student, employer or alumni says they have achieved an 

outcome does not mean they have.  To correct this the department is increasingly relying on 

direct methods –assessment of specific exams, design projects and theses to assess the positive 

attainment of outcomes. This is an ongoing correction and is further described below. 

The second concern was that master’s theses and projects need to be of the highest standard of 

scholarship and show all data and analysis used to reach conclusions. The Department has 

addressed this concern by insisting students put their data in the thesis where possible (all theses 

are available for ABET inspection) and that thesis and project work be published in the peer-

reviewed literature if possible. The Department is fortunate in that two of its faculty members are 

Editors-in Chief of peer reviewed engineering journals (Dr. Ertekin for Journal of Ocean 

Engineering and Marine Energy and Dr. Wiltshire for Marine Geotechnology and 

Georesources) and have been available to assist students.         

This 2009 ABET-EAC review found the program had no deficiencies or weaknesses. The 

department has worked with its advisory committees, faculty and students to maintain the 

improvements it had undertaken over the previous accreditation cycle. These improvements 

include more tightly wording its student outcomes which are reproduced below: 

 

The graduate program in Ocean and Resources Engineering channels the students’ previous 

education and work experience to ocean-related engineering careers. Students, upon graduating 

from the program, will have: 

1. A broad education necessary to understand the impact of engineering solutions in a global 

and societal context; 

http://www.soest.hawaii.edu/ORE
http://www.soest.hawaii.edu/ORE/OE/ore_objectives.htm
http://www.soest.hawaii.edu/ORE/OE/ore_outcomes.htm
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2. An ability to apply knowledge of mathematics, science, and basic engineering topics that 

include statics, dynamics, fluid mechanics, solid mechanics, and probability and statistics; 

3. Proficiency in the core program that comprises hydrostatics, oceanography, water waves, 

fluid-structure interaction, underwater acoustics, laboratory and at-sea experience; 

4. Working knowledge of at least one of the three option areas that include coastal, offshore, 

and ocean resources engineering; 

5. An ability to use the techniques, skills, and latest engineering tools necessary for ocean and 

resources engineering practice; 

6. An ability to identify, formulate, and solve ocean and resources engineering problems; 

7. An ability to design and optimize engineering systems to meet the needs of the marine 

community; 

8. An ability to work independently and function on multi-disciplinary teams; 

9. An appreciation of professional and ethical responsibilities; 

10. An ability to communicate effectively to technical and non-technical audiences; 

11. An awareness of latest research and contemporary issues in and beyond the marine 

community; and  

12. A recognition of the need for, and an ability to engage in life-long learning and continuing 

professional development. 

Perhaps the largest improvement is the range of rubrics now used to measure the effectiveness of 

the ORE program. The basic philosophy of this change is to shift from survey type evidence to 

more direct assessment methods. This change is on-going but has now been underway for several 

years. 

Broader rubrics (listed below) are now used to measure the effectiveness and achievement of the 

outcomes. 

 

Rubrics have been honed to accurately measure the achievement of both program objectives and 

student outcomes. 

Direct Measures 

1. The master’s qualifying exam 

2. Committee verification of undergraduate ABET requirements and assignment of remedial 

action 

3. Capstone Design Class 

4. Master’s thesis defense and evaluation of thesis for outcome elements 

5. Circulation and review of thesis proposals by all the faculty 

6. Student employment placing, particularly repeat hires by employers 

Indirect measures: 

7. Local and International Advisory Panels 

8. Employer Surveys 

9. Student Exit Interviews 

10. ABET course reviews done at the end of each course by both students and faculty 
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11. Alumni Surveys 

12. Student advising meeting to determine fulfillment of undergrad requirements and progress 

(new form and process implemented in 2015) 

A major series of new assessment measurements have been strengthened since the last program 

review. These include a more thorough preliminary conference and group evaluation of 

qualifying exam results, clearer definition of the course outcomes matrix, broader evaluation of 

thesis projects, and closer association with employers and employer feedback. Since the last 

program review, courses and thesis projects are reevaluated every year to more closely 

correspond to the input from these rubrics. Several rubrics are being added to or strengthened. In 

general we are trying to switch from more general survey type assessment methods to more 

specific course based assessment methods. 

 

CRITERION 1.  STUDENTS 

 
A. Student Admissions 

The University of Hawaii Graduate Division screens all applicants for admission to assure 

validity of their prior degrees and satisfaction of the university admission requirements. 

Minimum university admission requirements for a master’s program are as noted on the graduate 

division website and are as follows: 

“To be eligible, an applicant must hold or expect to hold prior to matriculation a 
bachelor’s degree from a regionally accredited U.S. college or university, or an 
equivalent degree from a recognized non-U.S. institution of higher education. At 
minimum, the applicant needs to demonstrate above average academic performance (B 
average, usually a 3.0 on a 1.0-4.0 scale) for undergraduate course work and for any 
post-baccalaureate or graduate course work. Because the number of qualified 
applicants exceeds the number of spaces available, admission is competitive.  Meeting 
minimum admissions standards does not guarantee admission.” 
 

The Department Chair, in consultation with the Graduate Chair, evaluates the applicants and 

determines their admissibility to the Ocean and Resources Engineering program after discussion 

with the full faculty. The Department Chair also provides consultation to applicants, assists in 

their fellowship or education-leave applications, and matches applicants of research 

assistantships with research projects. 

Most applicants to the Ocean and Resources Engineering program at the MS level have 

undergraduate degrees in engineering, and satisfy the pre-program requirements that include: 

 A general education component, 

 One year of college-level mathematics and science, and 

 One and one-half years of engineering topics 

as outlined in the ABET Engineering Accreditation Commission (EAC) Criteria. The 

Department also admits outstanding highly motivated students with undergraduate degrees in 

mathematics and science. Typically, students in this category would be about 10% of total 
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admissions.  These students, who normally have a general education component and a year of 

college-level mathematics and science, are given conditional acceptance. The Department 

requires those students to make up the deficiencies in basic engineering courses that at a 

minimum include: 

 Computer aided design,  

 Statics and dynamics,  

 Solid mechanics and laboratory,  

 Fluid mechanics and laboratory,  

 Probability and statistics,  

and at least five undergraduate engineering courses complementing the intended specialization in 

the program. These additional courses amount to approximately one and one-half years of study 

as required by the ABET-EAC Criteria. A department committee verifies that these students 

meet a-k requirements by completing approved course work in the University of Hawaii ABET 

accredited College of Engineering. This verification is certified in the student’s file. 

Entering non-native English speaking students are required to have taken a TOEFL examination 

to evaluate their English language abilities. Depending on their scores, these students are 

individually evaluated at the University of Hawaii English Language Institute and assigned 

English-as-second-language (ESL) courses if needed. The English Language Institute offers a 

number of courses on technical writing and communication for native and non-native English 

speakers in graduate studies. 

The University of Hawaii Graduate Division requires that all transfer credits must not have been 

used to obtain a prior degree and must be approved during the first semester of enrollment. The 

Ocean and Resources Engineering program allows up to six transfer credits from ABET 

accredited engineering programs. These courses must be equivalent to the core and option-area 

courses of the program and approved by the instructors upon evaluation of the course notes, 

assignments, and exam questions. The Department Chair will then recommend to the Graduate 

Division to approve the transfer credits.  

The Department administers a General Examination to the MS students, except those with pre-

program deficiencies, during their first semester of enrollment. Students who passed the 

Fundamentals of Engineering (FE) examination within the last three years are exempted. The 

questions in the two-hour examination are similar to those in the FE Examination and measure 

the students’ ability to apply knowledge of mathematics, science, and mechanics in the solution 

of basic engineering problems. Passing the examination completes the pre-program requirements 

and advances the students to master’s candidacy. 

 B. Evaluating Student Performance 

Each year the Chairman receives a progress report from the University of Hawaii Graduate 

Division. This highlights the courses and progress each student has made with respect to the 

anticipated time lines for graduating. As the department has only about 20 students (typically 

about 15 Master’s students and 5 PhD students), it is not a difficult task to monitor each student’s 

transcript and progress individually on an annual basis. Unlike an undergraduate program, course 

work for the Master’s degree typically takes only 18 months to two years (3 to 4 semesters). 
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When clear deficiencies are noted these are discussed both with the student and the advisor. This 

continuous assessment begins with the initial admittance. 

Upon admission and as continuous documentation, the progress of each student from the 

preliminary conference to the exit interview is recorded in a student progress form, which is kept 

in the student’s file. The appendix provides a copy of the progress form, which consists of six 

sections:  

 Pre-program requirements, 

 Prior education and work experience, 

 Program requirements, 

 Research work, 

 Exit interview, and 

 Post-graduation monitoring 

 

 C. Transfer Students and Transfer Courses 

The department does not usually accept transfer students. If a student has taken a course 

equivalent to one of the core courses, this course requirement can be waived on submission of a 

transcript and course syllabus of the course proposed and having a designated faculty member 

evaluate the course to determine that it is in fact equivalent. This is noted in a memo to Graduate 

Division and the equivalency is noted in the students file. Normally the student would still take 

30 credits at UH to get the master’s degree. 

 

The University of Hawaii Graduate Division requires that all transfer credits must not have been 

used to obtain a prior degree and must be approved during the first semester of enrollment. 

Formally, the Ocean and Resources Engineering program allows up to six transfer credits from 

ABET-EAC accredited engineering programs. These courses must be equivalent to the core and 

option-area courses of the program and approved by the instructors upon evaluation of the course 

notes, assignments, and exam questions. The Department Chair will then recommend the 

Graduate Division to approve the transfer credits. 

 

 D. Advising and Career Guidance 

 
At the beginning of each semester, the Department Chair meets with each incoming student at a 

preliminary conference to discuss the student’s prior education and work experience, determine 

any pre-program deficiencies, and discuss the coursework and research requirements. The 

student identifies an area of study from one of the three option areas: 

 Coastal engineering,  

 Offshore engineering, and  

 Ocean resources engineering,  

The student selects an academic advisor from the departmental faculty, who specializes in that 

area of study. If the student is supported by a research assistantship, the faculty member 

providing the support will serve as the academic advisor. The Department Chair serves as the 
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advisor to the students without an undergraduate engineering degree until they satisfy the pre-

program requirements and select academic advisors from their areas of study. 

The academic advisor formulates a program of study for the student based on the student’s 

background and interest and performs periodic review of the progress to assure satisfaction of the 

program coursework requirements. The MS degree program requires a minimum of 30 academic 

credits. At least 24 credits must be earned in advanced-level courses number 600 or above and 

only two credits of directed reading or research can be counted toward the MS requirements. 

Each student must also satisfy the coursework requirements, consisting of 15 credits of core 

courses, 9 credits of option-area courses, and 1 credit of seminar. The core courses cover the 

basic disciplines that include: 

 Hydrostatics 

 Oceanography 

 Water waves 

 Fluid-structure interaction 

 Underwater acoustics 

 Laboratory and at-sea experience 

The option-area courses allow students to specialize in coastal engineering, offshore engineering 

or ocean resources engineering, culminating with a capstone design that integrates the program 

coursework in a project team-taught by the faculty and practicing engineers. The 1-credit 

seminar requirement includes attendance of 15 seminars during the student’s time in the program 

on relevant subjects selected by the students. 

The student will have a research advisor as well as an academic advisor. Most often this is one in 

the same faculty member. The research advisor, who serves as the chair of the student’s thesis 

committee, identifies elective courses to form a coherent research program and guides the 

student through the research work. The research or independent project normally takes one to 

three semesters to complete and is an important component of the program that tests the 

student’s ability to carry out independent research work and introduces the student to the latest 

technological developments in ocean and resources engineering. The work results in a thesis or a 

report that demonstrates both mastery of the subject matter and a high level of communication 

skills as required for Master’s level programs. The student must present and defend the work at a 

final examination, which provides the faculty a final opportunity to test the student’s 

understanding and ability to integrate his or her work at the MS level. 

The Department provides informal career guidance through bringing the students in contact with 

engineering companies through professional society events, professional engineers involved in 

the capstone design course and internships. The Department also encourages student 

participation in extracurricular and engineering community activities. They elect a 

representative, who serves as the liaison with the Ocean and Resources Engineering faculty and 

the University of Hawaii Graduate Student Organization. Through their representative, the 

students participate in activities at the department, university, and community levels. Most of the 

students are members of the Student Chapters of the Marine Technology Society and the Society 

of Naval Architecture and Marine Engineering.  
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 E. Work in Lieu of Courses 

The Department does not recognize work in lieu of courses.  However, with the support of a 
faculty member, an ORE 699 course (directed research) could be structured for a student 
that could include elements of work performed for a legitimate engineering company. 
Sometimes students on internships use material from a corporate engineering project as 
part of their thesis or research project (plan B). 
 

 F. Graduation Requirements 

The graduation requirements (ABET undergraduate degree or equivalent, ORE 411, 601, 
603, 607, 609, 683, 792, 6 credits of option area courses and a thesis) are clearly stated and 
checked by both the Department and university Graduate Division. All graduating students 
must be cleared by the university computer system as having met all requirements. 
Independently, the Department Chairman, administrator and student’s advisor check all 
requirements on the student’s transcripts with the student progress form. Only when all of 
these checks agree does the Department Chairman sign the release form, which then goes 
to the University Graduate Division for final verification before a degree is awarded. Table 
1-1 below outlines the usual progress of a student toward the master’s degree. Table 1-2 
shows the 28 graduates of the program from 2009-2014 and where they went after 
graduating giving a real idea of the program’s success in getting trained ocean engineers 
working in the profession. 

Table 1-1.  Timeline for Completion of MS Degree 

 

Requirements 

Semester Semester Semester 

Fall Sp Sum Fall Sp Sum Fall Sp Sum 

Pre-program          

General Examination          

Coursework          

Approval of research           

Final Examination          
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Table 1-2. Program Graduates 

 

Name 

Year 

Matriculate
d 

Year 

Graduate
d 

Prior 
Degree(s) 
if Masters 
Student 

Certification
/ 

Licensure 

Initial or Current 
Employment/ 

Job Title/Other 
Placement 

1. Quintero, 
Miguel R. 

FA 2007 MS 2009 BS, OE  
Naval Surface Warfare 
Center Carderock Div, 
West Bethesda, MD 

2. Shu, Shi FA 2007 MS 2009 
BE, Mar 
Engr 

 
Hunan Provincial 
Communication Plan. & 
Design Institute -engineer 

3. Wilkinson, 
David P. 

FA 2007 MS 2009 BS, OE  

Naval Facilities 
Engineering Service 
Center, Port Huememe, 
CA 

4. Chen, In 
Chieh 

FA 2007 MS 2009 
BS, Mech 
Materials 

 
Makai Engineering Inc. 
Waimanalo 

5. Pisciotto, 
Nicholas V. 

FA 2008 MS 2010 BS, CE EI, FE, PE 
Brown and Caldwell;  
Engineering firm; 
Honolulu 

6. Vaganov, 
Victoria M. 

FA 2007 MS 2010 BS, Ear Sci  
PhD Student; Victoria 
University;  Wellington, 
New Zealand 

7. Heitmann, 
Troy W. 

FA 2007 MS 2010 BS, OE EI 
ORE Graduate Student - 
PhD 

8. Arinaga, 
Randi A. 

FA 2003 MS 2010 
BA, Bio & 
Soc 

 General Atomics, Kauai 

9. Eisen, Blue D. FA 2007 MS 2010 BS, OCN  
Oceanic Co. Inc. 
Honolulu;  Project 
Engineer 

10. Tyler, Jacob 
G. 

FA 2007 MS 2011 BS, CE FE 
Instructor Kapiolani 
Community College; PhD 
student ORE 

11. Keller, 
Vanna J. 

FA 2009 MS 2011 BS, OE  
Ocean Imaging 
Consultants; Project 
Engineer; Honolulu 

12. Tuthill, 
Lauren K. 

FA 2009 MS 2012 
BS, Biomed 
Engr 

 
AECOM , Honolulu; 
Environmental Engineer 

13. Field, 
Charles D. 

FA 2010 MS 2012 
BS, ME & 
OE 

 Navatek, Ltd.  Honolulu 

14. Duarte 
Quiroga, 
Pablo 

SP 2006 MS 2012 BS, OCN  
ESA-PWA, San 
Francisco 

15. Casilio, John 
F. 

FA 2011 MS 2012 
BS, 
Aeronautical 
Engr 

 
US Navy; Naval Air 
System Command; 
Ocean System IPT Lead 

16. Morita, 
Matthew M. 

FA 2009 MS 2012 BS, CE FE 
LYZ Inc./subsidiary of 
PER Inc. (Aiea)  Project 
Engineer 

17. Anast, Peter 
Z. 

FA 2010 MS 2013 BS, ME  Boeing - Seattle 

18. Young, Max FA 2009 MS 2013 BS, ME FE UH Manoa;  HURL 
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Name 

Year 

Matriculate
d 

Year 

Graduate
d 

Prior 
Degree(s) 
if Masters 
Student 

Certification
/ 

Licensure 

Initial or Current 
Employment/ 

Job Title/Other 
Placement 

Hawaii Undersea 
Research Lab 

19. Nolte, Jerica 
D. 

FA 2011 MS 2013 BS, OE FE 
Marine Innovation & 
Technology; Berkeley, 
CA 

20. Miyamoto, 
Adam I. 

FA 2010 MS 2013 
BS, Bio 
Engr 

FE 
SWCA Environmental 
Consultants 

21. Barnes, 
Austin T. 

FA 2010 MS 2013 
BA, 
Astrophysics 

FE Peace Corp, Africa 

22. Anderson, 
James P. 

FA 2007 MS 2013 BS, CE EIT 
UH Manoa - Hawaii 
Undersea Research Lab ; 
UHM- ME APT 

23. Carmichael, 
Allan R. 

FA 2007 MS 2014 
BS, Chem 
Engr 

 
Makai Ocean 
Engineering , Kailua 

24. Frederick, 
Michael D. 

FA 2011 MS 2014 BS, ME  
Sea Engineering, Santa 
Cruz, CA 

25. Miyakita, 
Shino 

FA 2009 MS 2014 
BS, CE & 
MS, CE 

FE 
Post grad education- 
Japan 

26. Schwartz, 
Andrew K. 

FA 2011 MS 2014 BS, Physics EIT 
Kauai Island Utility 
Cooperative, Lawai, HI 

27. Templeton, 
William J. 

FA 2011 MS 2014 BS, CE EI 
Hatch Mott MacDonald 
Seattle, WA 

28. Silver, Kara FA 2012 MS 2014 BS, ME FE Consultant, Boston,MA 

29. Linsley, 
Derek 

FA 2013 MS 2015 BS, CE FE 
Sea Engineering, 
Honolulu, HI 

30. Alexander, 
Stephenson 

FA 2012 MS 2015 BS, MS, CE FE 
Sea Engineering, 
Honolulu, Hawaii 

 
 

CRITERION 2.  PROGRAM  EDUCATIONAL OBJECTIVES 
 

A. Mission Statement 
 
The common purpose of the University of Hawaii (UH) system of institutions is to serve the 

public by creating, preserving, and transmitting knowledge in a multi-cultural environment. The 

University is positioned to take advantage of Hawaii’s unique location, physical and biological 

environment, and rich cultural setting. At all levels in the academy, students and teachers engage 

in the mastery and discovery of knowledge to advance the values and goals of a democratic 

society and ensure the survival of present and future generations with improvement in the quality 

of life. In this context the published mission of the University of Hawaii is to: 

 Provide all qualified people in Hawaii with equal opportunity for high quality college 

and university education and training. 
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 Provide a variety of entry points into a comprehensive set of post-secondary educational 

offerings, allowing flexibility for students to move within the system to meet individual 

educational and professional needs. 

 Advance missions that promote distinctive pathways to excellence, differentially 

emphasizing instruction, research, and service while fostering a cohesive response to 

state needs and participation in the global community. 

As the only public higher education institute in Hawaii, the UH system bears a special 

responsibility to prepare a highly educated citizenry. In addition, the system supports the creation 

of quality jobs and the preparation of an educated workforce to fill them. Building on a strong 

liberal arts foundation, the UH system prepares the full array of workers from technicians, 

physicians, and scientists to artists, teachers, and marketing specialists – who are needed in a 

technologically advanced and culturally diverse island state (Excerpt from the University of 

Hawaii System Strategic Plan – The System Mission, June 2002). 

The Department of Ocean and Resources Engineering is part of the School of Ocean and Earth 

Science and Technology (SOEST) at the University of Hawaii Manoa campus. UH Manoa is the 

flagship campus of the University of Hawaii system and is a research university with “core 

commitments on Research, Educational Effectiveness, Social Justice, Place, Economic 

Development, Culture, Society and The Arts, and Technology” (University of Hawaii at Manoa 

Strategic Plan). These commitments are outgrowths of the UH system missions with additional 

emphasis on research and graduate education as well as the unique oceanic location of Hawaii. 

SOEST fills this mission through its focus on earth science and its supporting technology.  

This mission clearly includes the mission of the Department of Ocean and Resources 

Engineering (ORE). 

 

The published mission of ORE (http://www.soest.hawaii.edu/ORE/OE/mission.htm) is to 

provide high quality education, research and service to its constituents.  

 

The specific mission statement goals of the Department are to: 

 

1. Educate top quality ocean and resource engineers to meet the needs of Hawaii, the 

nation and the engineering profession. 

2. Conduct and disseminate research in the field of Ocean and Resources Engineering. 

3. Provide service to the State of Hawaii, Pacific Basin and engineering profession through 

such opportunities as seminars, conferences, consulting, work with government agencies 

and professional societies. 

The Department mission statement reproduced above is found at the front of the Department’s 

website. 

 

B. Program Educational Objectives 

The Ocean and Resources Engineering program has three option areas: coastal, offshore 

engineering, and ocean resources engineering. The ORE program and its educational objectives 

were developed over a number of years working in close association with our advisory panels 

and professional engineering societies. These Educational Objectives are published on the 



 

 15 

Department website (www.soest.hawaii.edu/ORE). The Educational Objectives of the MS 

program are to produce graduates who attain within a few years of graduation the following 

traits: 

1. Are effective and creative engineers applying knowledge of mathematics and science to 

the solution of practical engineering problems; 

2. Have general understanding of and ability to work in the ocean and resources engineering 

disciplines; 

3. Are proficient in one or more of the ocean and resources engineering disciplines; 

4. Are aware of professional, ethical, managerial, and other non-technical issues commonly 

encountered in engineering practice; 

5. Can communicate and work effectively with peers, clients, and the general public in 

promoting new ideas, products, or designs; and 

6. Can adapt to the changing needs and technology of the ocean and resources industry. 

Since the Department of Ocean and Resources Engineering only offers graduate programs, a 

concomitant goal is to conduct research in support of the education program. The strong PhD 

program and the culturally diversified PhD student body expose the MS students to the latest 

research and development in an international setting. 

C.   Consistency of the Program Educational Objectives with the Mission of the Institution 

The ORE department has, in close consultation with its constituents, developed a set of 

objectives consistent with its mission statement. The objectives are more specific than the 

department mission, elucidating the expected results of study of our program. In the same way, 

the ORE mission takes our parent School of Ocean and Earth Science and Technology’s   

mission to study earth systems and focuses it onto the area of ocean engineering education and 

research. Similarly, the School of Ocean and Earth Science and Technology (SOEST) mission is 

a refinement of the UH mission to provide top quality higher education and focus area research 

for the people of Hawaii and the Pacific Basin. 

The mission of the University of Hawaii is to provide higher education and relevant research to 

the people of Hawaii to train them for 21st century jobs and living. The university emphasizes its 

Asia-Pacific heritage and marine setting. As part of this mix SOEST has a four-part goal of 

describing the marine and earth environment. ORE goals fit in with those of SOEST in the area 

of graduate education and research. ORE is in some respects the ‘T’(technology) in SOEST. The 

ORE mission dovetails perfectly with that of SOEST, which is in turn an integral part of that of 

UH.  

Our Educational Objectives also dovetail with the missions of the University of Hawaii by taking 

advantage of Hawaii’s mid-ocean location, providing a quality education program vital to 

Hawaii, disseminating new ideas and techniques to the community through training, and most 

importantly, supplying qualified ocean engineers to sustain the changing needs of Hawaii and the 

nation. Although only 5% of the 2010-2015 graduates originated from Hawaii, 60% of them 

stayed in Hawaii after graduation. The graduates constitute the majority of the practicing ocean 

engineers in Hawaii and have contributed significantly to the infrastructure development all over 

the Pacific Basin. Many of the early graduates have founded companies or been serving as senior 

officers in the local marine industry. Their activities generate ocean-related engineering jobs in 
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Hawaii and provide employment opportunities for recent graduates. This continuing process has 

made the program an integral part of the local and Pacific basin-wide marine industry.  

For the Government of the State of Hawaii, ORE provides several key functions. The ORE 

coastal program provides wave modeling and tsunami inundation maps critical for public safety. 

The program is intimately tied in with the State Department of Civil Defense. The ocean 

alternative energy program links closely to the State goal of providing 30% of its energy from 

renewables by 2020. The ocean observation program ties directly to the State’s response to 

Global Climate Change. ORE is critically tied to high priority State areas. 

The Ocean and Resources Engineering program is also an active participant in the global 

community. Many of the graduates moved to various parts of the US mainland or returned to 

their home countries that include Canada, China, India, Japan, France, South Africa, Thailand, 

Ecuador, Germany, Brazil, Spain, Korea, Belgium, Taiwan, the Netherlands, the Philippines, and 

the United Kingdom. Many of them now hold senior positions in major corporations, 

universities, or government agencies. The strong ties maintained by the graduates with the 

Department indicates satisfaction with the education they received and fulfills an important 

mission of the University of Hawaii in reaching out to the global community.  

D. Program Constituencies 

The program has a series of constituents: 

 

 The most basic constituents of the program are the students who rely on the program for 

training and inspiration toward becoming productive engineers. 

 The second level of constituents are the employers who will later employ our students 

and expect well-trained professionals. 

 The next level of constituents are the faculty who have invested their careers in the 

Department to train the next generation of Ocean Engineers and for the opportunity of  

research advancement. 

 The final level of constituents are the alumni and donors who expect the Department to 

instill knowledge and professional practice skills into a new generation of engineers to 

foster the engineering profession and its associated professional societies. 

The needs of these constituencies are assessed by our advisory committees and by our faculty’s 

discussions with professional societies with whom they work closely. Surveys are also sent out 

to graduates, alumni and employers every 3 years.  

The Ocean and Resources Engineering program is structured to provide a curriculum and the 

associated assessment processes that meet the Educational Objectives as outlined above. The 

constituents above are routinely consulted to determine that their needs are met. The pre-

program, which includes a general education component, one year of college-level mathematics 

and science, and one and one-half years of basic engineering topics, provides students a broad 

educational background and covers technical and non-technical issues commonly encountered by 

engineers in professional practice and addresses the objectives at the most basic level.  In 

addition, MS students are required to take the General Examination to test their knowledge in 

mathematics, science, and basic engineering, and their preparation for the advanced-level 

program. This ensures the engineering basis is solid for all students. The master’s program then 
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goes on to build on this base. The success of each course is assessed each year to make sure it is 

meeting its assigned role. The students, faculty, employers and alumni are polled both formally 

and informally to determine that their needs are met. 

E. Process for Establishing Program Educational Objectives 
 

During the previous ABET-EAC cycle the faculty conducted a series of workshops to review the 

criteria for establishing educational objectives and to realign the Ocean and Resources 

Engineering program with the objectives. We developed and strengthened our assessment 

processes in compliance with the requirements. We involved our constituents heavily in this 

process through discussions on an individual basis and through formal reports from advisory 

committees. University administration was closely involved to insure our educational objectives 

are in line with the university’s mission. This was significantly handled through monthly 

meetings with the school’s Dean and Vice Chancellor for research.  

 

The Department met with two ABET consultants to refine our processes. We organized the 

program constituencies, which include the students, the local marine industry, and the ocean 

engineering community, into the following advisory panels. The student advisory panel included 

both MS and PhD students in the Department. The Local Professional Advisory Panel is mostly 

composed of senior executives of organizations that employ the graduates of this program in 

Hawaii. Their background is quite diversified and includes academia, management, operations, 

engineering consulting and government. Most of these people are involved in ongoing informal 

discussions with the Department often through providing internships to our students. The 

International Professional Advisory Panel members, on the other hand, all specialize in various 

aspects of ocean and resources engineering and come from a broad spectrum of academia and 

industry. In Spring 2015, we asked to the local and international advisory panels to write one 

large joint report. It will be available with detailed faculty commentary with the departmental file 

and support materials in the ABET-EAC review. The panel members are listed below. Some of 

the panel members, indicated by an asterisk(*), are graduates of the Department. 

 
Student Advisory Panel 
 

1. Yaprat Onat  (Chair), Ph.D. Candidate in Ocean and Resources Engineering 

2. Arouch, Ghizlane,  MS Candidate in Ocean and Resources Engineering 

3. Queima, Andeia , MS Candidate in Ocean and Resources Engineering  

4. Rocha, Courtney, MS Candidate in Ocean and Resources Engineering 

5. Ryan, Kyle, MS Candidate in Ocean and Resources Engineering 

6. Varamo, Vincent, MS Candidate in Ocean and Resources Engineering 

7. Wesley, Matthew, MS Candidate in Ocean and Resources Engineering 

 
Local and International Professional Advisory Panel 

 
1. Zeki Demirbilek, PhD, PE, FASCE, Research Hydraulic Engineer, Army Engineer 

Research and Development Center, Coastal and Hydraulics Laboratory, U.S. Army Corps 

of Engineers, Vicksburg, Mississippi 

2. Jose Andres*, PhD, PE, President, Makai Ocean Engineering Inc., Waimanalo, Hawaii. 
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3. Roger Babcock, PhD, PE, Associate Professor, Department of Civil and Environmental 

Engineering, University of Hawaii, Honolulu, Hawaii. 

4. Warren Bucher*, PhD, Vice President, Oceanit Laboratories, Inc., Honolulu, Hawaii. 

5. Robert Rocheleau*, PE, CEO, Sea Engineering Inc., Waimanalo, Hawaii. 

6. Elaine Tamaye*, PE , President, EKNA Services, Honolulu, Hawaii. 

7. Thomas Mathai, PhD (Chair), Senior Analyst, The Glosten Associates, Inc., Seattle, 

Washington.  

8. Sander Calisal, PhD, PEng, Professor Emeritus, Department of Mechanical Engineering, 

University of British Columbia, Vancouver, B.C., Canada. 

9. John Halkyard, ScD, PE, President, Halkyard Associates , Houston, Texas. 

10. Paul Palo, PhD, PE, Mechanical Engineer, Ocean Facilities Department (retired), Naval 

Facilities Engineering Service Center, Port Hueneme, California. 

11. Solomon Yim, PhD, Glenn Willis Holcomb Professor, Department of Civil and 

Construction Engineering, Oregon State University 

12. Joong Woo Lee*, PhD, Professor, Department of Civil Engineering, Korea Maritime and 

Ocean University, Busan, Korea. Vijay Panchang, PhD, PE, Regents Professor, Texas 

A&M University System: Chair, Mechanical Engineering Program Texas A&M  

University Qatar; Powell Professor, Maritime Systems Engineering and Marine 

Engineering Technology, Texas A&M University at Galveston   

 

The panels were provided with a draft self-study report and were tasked to comment on the 

educational objectives and to evaluate the program attributes in its ability to deliver these 

objectives. The Department appointed a faculty member to serve as the coordinator for the 

student, local and international professional panels. This faculty member primarily serves as the 

liaison between the panels and the Department and did not participate in panel discussions. The 

international professional panel members conducted their discussion and deliberation through 

electronic media. Both the local and international professional panels are familiar with ABET 

processes and other similar engineering programs in the US. 

Although the Educational Objectives, by ABET’s definition, are applicable to graduates during 

the first several years of employment, our surveys and solicited comments (available in the 

appendices to this study) covered the graduates over a longer period to provide more 

comprehensive data. The survey questions are structured to gather quantitative data to assess the 

effectiveness of the academic program in meeting the educational objectives of these two major 

constituencies. Although this report addresses specifically the MS program, the survey also 

covered PhD graduates, who went through the same coursework and requirements as the MS 

graduates, but with a more intensive research project culminating with a dissertation.  

Using the advisory panel input and survey results, the Ocean and Resources Engineering faculty 

reviews and revises, if necessary, the program educational objectives every 5 years, assessment 

process every year, and curriculum every 2 years. The last major program revision was following 

the SOEST external review panel and its detailed recommendation in 2013. For curriculum 

changes, the University of Hawaii graduate division must approve any revisions to the 

curriculum. This is done in several steps. The Department has implemented a revised curriculum 

and assessment process as described later in this self-study report. Table 2-1 shows the 

assessment process and review cycle. The exit interview and survey are continuing processes. 
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The faculty review the student comments from all courses and annual reviews and then make 

minor adjustments to the program on an ongoing basis. According to this schedule, the next 

major revision to the Ocean and Resources Engineering program will be made in 2015-2016. 

Overall, the Department has found its six objectives to have been well received by the 

department’s constituents.  The University administration and the administration of the School 

found the objectives to be highly consistent with those of the University as a whole and the 

School of Ocean and Earth Sciences and Technology in particular.  

Table 2-1.  Assessment Process and Review Cycle for Educational Objectives 

Assessment Process 

2013 2014 2015 2015 

S F S F S F 

Exit interview       

Exit survey       

Minor adjustment     
 

 

Alumni survey    
 

 
 

Panels  
   

 
 

ABET review      
 

 

 

The Department organized the panel reviews and alumni and employer surveys. The survey 

questionnaires are in the Appendix. Two of the panel reports are rather lengthy and the survey 

results are quite comprehensive. Criterion 4 describes the revisions to the program. Although 

both the panel reviews and questionnaire surveys directly address the Educational Objectives and 

curricular elements, the interpretations of the two sets of results are different. The panel reports 

reflect the views of the constituencies on the Educational Objectives and curricular elements as 

outlined in this self-study report, while the survey results represent an evaluation of the program 

over the past 10 years. 

The Department sent out surveys to all the graduates and received 19 responses with 11 MS and 

8 PhD respondents. This response rate is not high, but is reasonable for this type of survey. 

Alumni were asked to rate 22 curricular elements with a scale from 1 to 5 on the importance they 

perceive and the preparation they received from the program (5 representing highest importance 

and preparation). The 22 curricular elements are grouped according to the Educational 

Objectives and the results are summarized in Table 2-2. The difference between the two ratings 

provides a quantitative measure of the program effectiveness in achieving the Educational 

Objectives. The alumni consider the development of communication and interpersonal skills to 

be the most important Educational Objective, followed by a general understanding of the 
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program disciplines. The remaining Educational Objectives get about the same “moderately 

important” rating. The program receives high ratings on the items viewed as important by the 

alumni and achieves its Educational Objectives on the technical aspects, but falls short of 

meeting the expectation of the alumni on the non-technical issues. 

Table 2-2.  Alumni Survey of the Educational Objectives 

 
 
CRITERION 3.  STUDENT  OUTCOMES 

 
A. Student Outcomes 

Based on the program objectives and the ABET-EAC a-k criteria, the ORE program has chosen a 

series of 12 student outcomes in consultation with various university committees and outside 

advisory committees. These outcomes are stated and documented on the department website. The 

graduate program in Ocean and Resources Engineering takes as its goal to channel the students’ 

previous education and work experience to ocean-related engineering careers. Students upon 

graduating from the program will achieve the following outcomes: 

1. A broad education necessary to understand the impact of engineering solutions in a 

global and societal context; 

2. An ability to apply knowledge of mathematics, science, and basic engineering topics that 

include statics, dynamics, fluid mechanics, solid mechanics, and probability and 

statistics; 

3. Proficiency in the core program that comprises hydrostatics, oceanography, water waves, 

fluid-structure interaction, underwater acoustics, laboratory and at-sea experience; 

4. Working knowledge of at least one of the three option areas that include coastal, offshore, 

and ocean resources engineering; 

5. An ability to use the techniques, skills, and latest engineering tools necessary for ocean 

and resources engineering practice; 

6. An ability to identify, formulate, and solve ocean and resources engineering problems; 

7. An ability to design and optimize engineering systems to meet the needs of the marine 

community; 

8. An ability to work independently and function on multi-disciplinary teams; 

Educational Objectives Importance Preparation Difference 

1. Applying knowledge of mathematics and science to 

the solution of practical engineering problems 
3.7 3.9 0.2 

2. General understanding of and ability to work in the 

ocean and resources engineering disciplines 
4.0 4.0 0.0 

3. Proficient in one or more of the ocean and resources 

engineering disciplines 
3.7 3.7 0.0 

4. Aware of professional, managerial, legal, ethical, 

and other non-technical issues  
3.6 3.1 -0.5 

5. Ability to communicate and work effectively with 

peers, clients, and the general public  
4.3 3.8 -0.5 

6. Adaptation to the changing needs and technology of 

the ocean and resources industry 
3.5 3.3 -0.2 
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9. An appreciation of professional and ethical responsibilities; 

10. An ability to communicate effectively to technical and non-technical audiences; 

11. An awareness of the latest research and contemporary issues in and beyond the marine 

community, and; 

12. Recognition of the need for, and an ability to engage in life-long learning and continuing 

professional development. 

The ORE student outcomes are very close to the standard a-k ABET criteria. Essentially the 

ORE criteria are just specific restatements specifically applied to ocean engineering. The ABET-

EAC outcomes are listed below. 

ABET  Student Outcomes 

 
The program must have documented student outcomes that prepare graduates to attain the 

program educational objectives. Student outcomes are outcomes (a) through (k) plus any 

additional outcomes that may be articulated by the program. 

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

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

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

realistic constraints such as economic, environmental, social, political, ethical, health and 

safety, manufacturability, and sustainability  

(d) An ability to function on multidisciplinary teams 

(e) An ability to identify, formulate, and solve engineering problems 

(f) An understanding of professional and ethical responsibility 

(g) An ability to communicate effectively 

(h) The broad education necessary to understand the impact of engineering solutions in a 

global, economic, environmental, and societal context 

(i) A recognition of the need for, and an ability to engage in life-long learning 

(j) A knowledge of contemporary issues, and 

(k) An ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice.  

 

At the graduate level, the program depends on the students’ prior education and remedial 

undergraduate courses outside the department to fulfill Student Outcomes 1 and 2. The 

coursework, capstone design, and independent research together deliver Student Outcomes 2 

through 10, while attendance of seminars and participation in student and professional activities 

addresses Student Outcomes 11 and 12. 

Students satisfying the pre-program requirements should possess the attributes listed in the 

outcome requirements a through k of the standard ABET engineering education criteria. The 

department adopted all of the a through k requirements with additional emphasis on the unique 

characteristics of an ocean engineering program. These include references to the specific subjects 

required of an ocean engineering program. Although at-sea experience is not part of the ABET 

requirements, it is an important Program Outcome as viewed by the Local Professional Advisory 

Panel. 
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Table 3-1.  Relationship between Program Outcomes and ABET Engineering criteria 

Program Outcomes 
ABET Engineering Criteria 

a b c d e f g h i j k 

1. Broad education            

2. Basic science, math, engineering             

3. Ocean engineering core            

4. Ocean engineering specialization            

5. Use of latest tools in ocean eng            

6. Problem formulation & solution             

7. Design & optimization             

8. Independent & team work            

9. Professional issues            

10. Communication skills            

11. Research & contemporary issues            

12. Need for life-long learning            

 
B. Relationship of Student Outcomes to Program Educational Objectives 

The Ocean and Resources Engineering Student Outcomes are formulated on the Educational 

Objectives described in the previous section under Criterion 2, as well as detailed incorporation 

of the standard ABET outcome requirements of ABET a through k as shown above. Table 3-2 

maps the Student Outcomes to the Educational Objectives and shows how the Ocean and 

Resources Engineering program achieves the Educational Objectives formerly established by our 

constituencies and advisory panels. In particular, Student Outcomes 2 through 7 contribute to the 

technical Educational Objectives 1 through 3. Student Outcome 1 stresses the importance of a 

broad educational background for the understanding of non-technical issues in engineering, 

while Student Outcomes 8 through 12 complement the non-technical Educational Objectives 4 

through 6. The Student Outcomes have been endorsed by our advisory panels, as well as the 

ORE faculty through lengthy discussion both recently and over many years. 
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Table 3-2.  Relationships between Student  

Outcomes and Educational Objectives 

Student Outcomes 

Educational Objectives 

1 2 3 4 5 6 

1. Broad education    ** * * 

2. Basic science, math, & engineering  *** ** *    

3. Ocean engineering core * *** ** *   

4. Ocean engineering specialization * ** *** *   

5. Use of latest tools in ocean eng * ** ***    

6. Problem formulation & solution * ** *** *   

7. Design & optimization in ocean eng * ** *** *   

8. Independent & team work   * ** **  

9. Professional issues    *** **  

10. Communication skills     ***  

11. Research & contemporary issues      *** 

12. Need for life-long learning      *** 

*slightly, **moderately, ***highly relevant 

 
 
CRITERION 4.  CONTINUOUS IMPROVEMENT 

 
A. Student Outcomes 

The ORE program is committed to a process of continuous improvement. This commitment has 

been instilled in the faculty, students, office staff and student helpers. We have indicated its 

importance to the higher levels of the administration of SOEST with some success.  The 

information used for program improvement comes from a variety of sources. Most significant 

among these sources is the annual UH Assessment Office review of our program, the student exit 

interviews, the 2013 blue ribbon SOEST review panel and reports written by our student, local 

and international advisory panels in 2015. We also consider our student, faculty, alumni 

employer and surveys as well as ongoing discussions with our student, local and business 
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advisors. We solicit input from professional engineering societies and many of our faculty 

members serve in various positions in these societies. We solicit information from all of these 

sources and then filter it as to what is needed and what we can accomplish in the current time 

frame. Obviously, many of the recommendations involve expenditures well beyond what can be 

made available in the current budget climate. Nonetheless, even in the current tight fiscal times 

much real progress has been made. In no case is this more evident than the support of the school 

in growing the faculty from four in 2007 to current eight. 

The evaluation procedures currently used are listed below: 

Direct Measures: 

1. The master’s qualifying exam 

2. Committee verification of undergraduate ABET-EAC requirements and assignment of 

remedial action 

3. Capstone Design Class 

4. Master’s thesis defense and evaluation of thesis for outcome elements 

5. Circulation and review of thesis proposals by all the faculty 

6. Student employment placing, particularly repeat hires by employers 

Indirect measures: 

7. Local and International Advisory Panels, annual UH assessments  

8. Employer Surveys 

9. Student Exit Interviews 

10. ABET course reviews done at the end of each course by both students and faculty 

11. Alumni Surveys 

12. Student advising meeting to determine fulfillment of undergrad requirements and progress 

Most of these assessments are carried out yearly. On the suggestion of the UH assessment office 

we are decreasing the frequency and importance placed on alumni and employer surveys and 

increasing the weight put on direct measures of outcome attainment. There are essentially two 

reasons for this. The first is that the surveys are inaccurate because of the low statistical numbers. 

Over a five-year period we had 28 graduates. Even with a 50% rate of return of email surveys, 

which is historically high, we would only get 14 responses, which is not usually enough for 

much statistical significance. Second even when we do get enough data to work with, the 

responses tend to be biased by how well the person liked the program, their experience at UH 

generally and how they fared in the job market on graduating rather than on whether they 

objectively achieved the desired outcomes or not. Current assessment is leaning more strongly to 

objective results such as the departmental qualifying exam, the capstone design project, student 

presentations, the thesis defense and thesis project. All of these pieces of hard evidence are 

graded by a group. To be considered to have achieved the relevant outcome, a grade of B minus 

or better must be obtained. All of the relevant evaluations are in the 28 complete student files of 

the graduates that will be available during the ABET-EAC evaluation. With the new student 

progress form, the student and advisor together go through each of the 12 student outcomes 

(which are printed on the form) and document which of these the student has successfully 

completed in the given year and which need extra work. The form is in the appendix. Each 

student’s annually completed form is in their student file available for ABET-EAC review.    



 

   25 

Summaries of the results of course evaluations, alumni survey and the exit interview forms are 

provided in the appendix of this report.   

The results of our evaluation processes are in the department files, usually also in the student 

files to the extent that they are student specific. Some to the generalized material is posted on the 

web site. It is also submitted annually in October to the University Assessment Office who 

usually want it in summary form although often request interviews later to confirm specifics.   

Relationship of Courses in the Curriculum to the Student Outcomes 

Many of the student outcomes are fulfilled by various courses. Each of the courses taught in the 

core program and three optional areas fulfills one or more of the outcome requirements. Together 

a complete package is achieved with all of the Student Outcomes completed. Full course syllabi 

are provided in Appendix A. The specific student outcomes fulfilled by each course is listed on 

that course syllabus. The measurement of the success of achieving these outcomes is also 

presented in summary form in the Appendix. 

Table 4-1 shows the course outcome matrix developed by the faculty by course number and 

option area (coastal-ce, offshore-oe, resources-or). The table shows the emphasis of each course 

in terms of the Student Outcomes. The core and option-area coursework was intended to deliver 

Student Outcomes 2 through 10. The ORE program relies partly on students’ previous general 

education to achieve Student Outcome 1 and their participation in the professional activities and 

ORE seminars to achieve Student Outcomes 11 and 12. 

Table 4-1.  Course Outcome Matrix 

Student 

Outcome 

4 

1 

1 

co 

6 

0 

1 

co 

6 

0 

3 

co 

6 

0 

7 

co 

6 

0 

8 

el 

6 

0 

9 

co 

6 

1 

2 

oe 

6 

3 

0 

oe 

6 

5 

4 

el 

6 

6 

1 

ce 

6 

6 

4 

ce 

6 

7 

7 

or 

6 

7 

8 

or 

7 

8 

3 

7 

9 

2 

co 

1                

2                

3                

4                

5                

6                

7                

8                

9                

10                

11                

12                

co – core, oe – offshore eng, ce – coastal eng, or – ocean resources, el - electives 
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Ever since Fall 2003, students are required to fill out a Course Outcome Questionnaire for all 

Ocean and Resources Engineering courses at the end of each semester. The questionnaire asks 

the students to rate the level of achievement of the Student Outcomes in each course with a scale 

of 0 to 4. Table 4-3 summarizes the average ratings of each Student Outcome for the courses. 

The results, in general, confirm the course outcome matrix in Table 4-1. In contrast to our initial 

interpretation, the program coursework does have significant contributions toward Program 

Outcomes 1, 11, and 12 in the minds of our students. The summary data for these conclusions is 

presented in the appendix. Both summary and raw data will be available during the program 

evaluation.  

For the 28 students who completed the Master’s program between 2009 and 2014, each of the 

student outcomes has been successfully achieved and has been documented by the department 

Chairman and student’s advisor. As each student has come in with a different background, has 

done very different research theses or projects and has taken different options, each student has 

fulfilled the outcomes in a slightly different way. This is documented for each student in their 

student file.  

In general the following rubrics were used to measure the effectiveness and achievement of the 

outcomes: 

 

1. The Master’s qualifying exam:  All graduating students passed an FE equivalent exam 

demonstrating mastery of engineering math and science fundamentals. The preferred 

option here is to take the FE exam itself. All students are encouraged to take the FE 

exam. 

2. Committee verification of undergraduate ABET-EAC requirements and assignment of 

remedial action: All graduating students have an ABET-EAC certified undergraduate 

degree or have taken the equivalent make up courses. A form is completed by the 

Graduate Chair to certify this and is in the student file.  

3. Capstone Design Class:  Professional engineering community evaluation of student 

design work. ALL students must complete this course (ORE 783). Evaluations of the 

design projects are by University faculty and local engineering company officials. A 

student must get a B minus minimum in this design work to be considered to have 

achieved the outcome.   

4. Master’s thesis defense and evaluation of thesis for outcome elements:  Faculty 

verification of students fully addressing a large number of outcomes. Each thesis or 

project has an evaluation committee of three. Both the thesis itself and its presentation 

and defense are evaluated. The theses and projects of each student and publications 

resulting from this work will be available for ABET-EAC evaluation.  

5. Circulation and review of thesis proposals by all faculty :  Wide faculty verification of 

students fully addressing the learning outcomes associated with research plans and 

demonstrating a knowledge of the latest techniques in ocean engineering. The proposal 

for each student is available in the student file.  

6. Student employment, placing particular emphasis on repeat hires by employers:  Very 

high, over 90% placement of graduates in engineering positions on graduation. This is 

verified in Table 1-2 and is the major rubric used by the University of Hawaii 

Assessment Office in their annual assessment of the department. 
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7. Local and international advisory panels:  Strong support by a range of local, national and 

international advisory bodies. The strong support is demonstrated by repeated hiring of 

graduates and the comments made in advisory committee reports. 

8. Employer surveys:  Employers generally very pleased with the knowledge and attitude of 

graduates. A summary of the employer survey and all of the comments are reproduced in 

the Appendix. 

9. Student exit interviews:  Students generally felt that they have achieved the program 

outcomes and will reach the program objectives. Each student exit interview form is 

available in the students file. The Chairman conducts and verifies the student exit 

interview with a checklist (available with the departmental files) to ensure all student 

outcomes have been met. 

10. ABET course outcome evaluations done at the end of each course by both students and 

faculty:  Courses are generally on track for achieving the outcomes selected for that 

course (shown in Table 4-1). The course evaluation data is presented in the Appendix 

11. Alumni Surveys:  Alumni are pleased generally with their progress in the engineering 

profession and credit this in part to the ORE program. The alumni survey data and 

comments are presented in the appendix. 

12. Student advising meeting to determine fulfillment of undergraduate requirements and 

progress: Annual and periodic progress meeting with students show students to 

understand, support and generally be on track with the program. A new student progress 

form has been devised in 2015 and is now completed annually by the student with 

concurrence by the advisor to show fulfillment or progress on each of the student 

outcomes. This form is available in each student file. Students are now also required to 

show completion of  an NSF ethics in research on line study session and seminar. 

Tables 4-2 and 4-3 lists the internal and external assessments and shows how they determine 

whether the MS graduates of Ocean and Resources Engineering have the attributes listed in the 

Student Outcomes. The internal assessment is conducted and gauged by the faculty to maintain 

the standard of the curricular elements. The external assessment results, which are obtained from 

the constituencies including the students at the time of graduation, indicate the effectiveness of 

the curricular elements in achieving the stated Student Outcomes. Not all of the Student 

Outcomes are quantitatively measurable and not all students achieve the same level of 

competency in each outcome. 

The preliminary conference is the first step of the internal assessment process. It determines any 

pre-program deficiencies in general education, mathematics, science, and basic engineering and 

identifies remedial courses if necessary. The MS General Examination further assures that 

students can apply basic mathematics, science, and mechanics in the solution of engineering 

problems. The examination results of the core and option-area courses provide indications of the 

learning outcome, while the course evaluations by the students provide feedback on the course 

contents and curricula. The capstone design project tests the students’ ability to integrate the 

course materials, optimize engineering design, work in a team, and communicate to technical and 

non-technical audiences. The course is team-taught with practicing professional engineers, who 

also provide an independent assessment. All students are required to attend 15 approved 

seminars and submit reports to show their understanding of the topics covered. The thesis or 

research project tests the students’ ability to work independently and to communicate orally and 

in writing. The MS final exam validates the student’s study in the program, while the exit 

interview and survey allow feedback from the student. 
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Table 4-2.  Internal Assessment Process for Student Outcomes 

Assessment Process 
Student Outcomes 

1 2 3 4 5 6 7 8 9 10 11 12 

Preliminary conference             

MS General Examination             

Course examinations             

Course eval by students             

Capstone design project             

Seminar reports             

Thesis/research report             

Defense/final exam             

 

Students are encouraged to submit papers to national and international competitions and for 

publications as an external assessment. This allows feedback from the national and international 

professional communities on the quality of the student’s work in the program. The percentage of 

students obtaining jobs in the ocean and resources engineering fields provides a strong indication 

of the effectiveness of the program. The exit interview conducted by the Department Chair 

provides a comprehensive assessment of the Program Outcomes. The exit, alumni, and employer 

surveys are the most objective and comprehensive external assessments. In addition, a portfolio 

records the progress of each student from the preliminary conference to the exit interview. The 

faculty members touch base with the students and keep track of their employment history for 

three years after graduation. This provides data to assess the Educational Objectives and close 

the loop of the assessment process. 

The qualitative and quantitative data gathered from the assessment process is used on a 

continuing basis to monitor the achievement of the Student Outcomes. This section summarizes 

the external assessment results obtained from the constituencies. Additional materials including 

assessments by the faculty will be provided to the ABET team during the visit. Table 4-3 

summarizes the exit survey results. They rated 10 out of the 12 student outcomes as having 

above average importance and indicated they received average or above average preparation in 9 

of the student outcomes. In terms of lifelong learning, the department has been encouraging 

students to become active members of professional societies, sponsoring membership fees. The 

department will continue this practice as a way to encourage their recognition of the need for life 

long learning through participation in professional society activities. 
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Table 4-3.  Exit Survey Results on the Student Outcomes ( 4 is high , 0 is low) 

Program Outcome Importance Preparation Difference 

1. General education 1.5 1.3 -0.2 

2. Basic science, math, & engineering  2.8 2.5 -0.3 

3. Ocean engineering core 2.8 2.3 -0.5 

4. Ocean engineering specialization 2.5 3.0 0.5 

5. Use of latest tools 2.5 2.1 -0.4 

6. Problem formulation & solution 3.0 2.5 -0.5 

7. Design & optimization 2.8 2.3 -0.5 

8. Independent & team work 2.8 2.0 -0.8 

9. Professional issues 2.5 2.0 -0.5 

10. Communication skills 2.5 2.0 -0.5 

11. Research & contemporary issues 1.5 1.5 0.0 

12. Life-long learning 2.5 1.5 -1.0 

 

Placement (2009-2014) 

The Ocean and Resources Engineering program graduated 28 MS students during the 2009-2014 

academic years. Table 4-4 provides the placement data of the graduates (specifics are in Table 1-

2 for each graduate). Over 95% of the graduates obtained employment or continued to study in 

engineering fields immediately after graduation. The number of graduates directly employed in 

ocean-related engineering fields held stable over time at 60%. This indicates the positive 

influence of the program on the graduates and their inclination to work in ocean engineering 

fields. Only 15% of the graduates worked in fields not directly related to engineering including 

being a Peace Corps volunteer and a Community College Instructor. The Department has held a 

stellar track record with virtually 100% employment of graduates and more local demand for 

graduates than the department can fill (on an earlier survey we found that about half the annual 

demand for ocean engineers in Hawaii was being filled by department grads).  

Table 4-4.  Placement and Employment Data of 2009-2015 MS Graduates 

 At Graduation Spring 2015 

Ocean-related engineering jobs 17 16 

Engineering PhD program 3 2 

Other engineering jobs 5 6 

Non-engineering jobs or not known 3 4 

Total 28 28 
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Companies and government agencies that have provided engineering employment to these 

graduates include: 

 Naval Surface Warfare Center, Maryland 

 Brown and Caldwell Inc, Honolulu 

 Hawaii Undersea Research Laboratory, Waimanalo, Hawaii 

 Honolulu Seawater Air Conditioning LLC, Honolulu 

 Kapiolani College, Honolulu 

 Makai Ocean Engineering, Inc., Hawaii 

 Ocean Imaging Consultants, Honolulu, Hawaii 

 Navatek, LTD, Honolulu 

 Naval Facilities Engineering Service Center, California 

 AECOM, Inc., Hawaii 

 Oceanit Laboratory Inc., Hawaii 

 Oceanic Company Inc, Honolulu 

 Naval Air System Command, US Navy, Hawaii 

 Sea Engineering, Inc., Santa Cruz 

 University of Hawaii Research Associate, Hawaii 

 US Army Corps of Engineers, Hawaii 

 Boeing Co, Seattle 

 US Navy Facilities Engineering Service, Virginia 

 Marine Innovation & Technology Inc., Berkeley, California 

 SWCA Environmental Consultants, Honolulu 

Government agencies currently employ 20 percent of the 2009-2014 graduates. Of the three 

graduates who presently are not working in engineering fields, one is teaching math and science 

at a community college, one has just returned to China, and one is working with the Peace Corps 

(using engineering skills). Many Hawaii based employers, including Oceanit, Makai Ocean 

Engineering and Sea Engineering consistently return to the department to hire new graduates and 

in some cases have half a dozen ORE graduates on staff. This is a major vote of confidence by 

three employers for the quality of our graduates. 

Alumni Survey 

The responses of the alumni on the 22 curricular questions in the survey are grouped according 

to the Student Outcomes and the results are summarized in Table 4-5. The results mirror those 

for the Educational Objectives, as both are compiled from the same source. The difference 

between the “importance” and “preparation” ratings provides a quantitative indication of the 

program effectiveness. The results show that the program generally achieves its Student 

Outcomes on the technical aspects, but falls somewhat short of meeting the expectation of the 

alumni on the non-technical issues.  

In addition, the alumni were asked to answer additional questions as listed in Table 4-6. The 

results show the alumni, in general, work in ocean-related engineering fields. They give a high 

rating on their satisfaction with the Ocean and Resources Engineering program. However, only 

40.5% of the alumni are registered Professional Engineers. Although the alumni state in Table 4-

6 that the program did not sufficiently motivate them for life-long learning, Table 4-6 shows that, 

in fact, 71.4% of them participated in continuing education and 90.5% attended professional or 

technical conferences. 
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Table 4-5.  Alumni Survey Results on the Program Outcomes (5 is high, 1 is low) 

Program Outcome Importance Preparation Difference 

1. Broad education 3.3 3.1 -0.2 

2. Basic science, math, & engineering  3.7 3.9 0.2 

3. Ocean engineering core 3.8 3.5 -0.3 

4. Ocean engineering specialization 3.9 4.2 0.3 

5. Use of latest tools 4.1 3.9 -0.2 

6. Problem formulation & solution 3.7 3.7 0.0 

7. Design & optimization 3.8 3.6 -0.2 

8. Independent & team work 4.4 3.6 -0.8 

9. Professional issues 4.2 3.4 -0.8 

10. Communication skills 4.5 3.9 -0.6 

11. Research & contemporary issues 3.6 3.0 -0.6 

12. Need for Life-long learning 4.3 3.5 -0.8 

 

Table 4-6.  Additional Questions in Alumni Survey related to the Program Outcomes 

Questions Response 

Are you working in a field related to ocean and resources engineering? 

(1 = not related at all, 5 = very related) 
4.29 

Overall, how satisfied are you with the education you received at UH? 

(1 = not satisfied at all, 5 = very satisfied) 
4.38 

Are you a licensed professional engineer? 40.5% 

Have you passed the Fundamentals of Engineering Exam? 59.5% 

Did your employer hire other ORE graduates within the last 10 years? 47.6% 

Have you participated in continuing education activities?  71.4% 

Have you attended professional or technical conferences? 90.5% 

 

 

B. Continuous Improvement 

As part of the accreditation procedure ORE undertakes a process of continuous improvement. 

This includes improvements in faculty, courses, equipment and administrative processes. These 

improvements are rigorously documented. 

Courses 

The courses achieved their desired student outcomes. For this reason, most courses have not been 

significantly changed since 2010. However, one advisory panel and several students identified in 

their annual reviews or mentioned that more instruction in the area of acoustics would be 

beneficial. For this reason, an acoustics course, ORE 654, was put together and updated several 
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times by our acoustics faculty member and Chair, Dr. Bruce Howe. The syllabus for ORE 654 is 

in the Appendix. This course has now been taught for several years to growing acclaim. 

Discussion is underway as to whether it can be structured as the center piece of a new ORE track 

in acoustics and instrumentation. A major course modification was also undertaken in ORE 766 

(Numerical Methods) taught by Eva Marie Nosal. The improvement has now been incorporated 

for several teaching cycles to considerable positive comment. This responds to the request by the 

advisory panels for greater basic mathematical training and access to computer programs 

packages. The student panel requested more ocean energy courses. To address this, the former 

OTEC course, ORE 677, was redesigned as a Marine Renewable Energy course. The new 

syllabus is in the Appendix. It has now also gone through several teaching cycles to very positive 

review. As with all courses, it undergoes minor upgrades and improvements each time it is 

taught including new information, clearer teaching slides and improved exercises. 

The 2013 SOEST blue ribbon review panel urged ORE to develop and teach more undergraduate 

and introductory classes with a view to ultimately developing a complete undergraduate Ocean 

Engineering Program. ORE recognizes this as a worthy long-term goal and is working toward it. 

In the same vein, the University administration has requested more STEM (science, technology, 

engineering, math) classes. ORE developed a new class - ORE 202 Ocean Technology to address 

these two requests. ORE 202 was first taught in Spring 2015. It was well received with positive 

course reviews. It will be fully evaluated and improved over the summer. One commercial 

course developer has approached the department to make this course into a wide distribution on-

line course. ORE hopes both to make this course more popular and to develop follow-on 

undergraduate courses in the same vein. 

Facilities 

 

One of the other notations of the advisory panels was the lack of access to experimental 

facilities. After much deliberation, the department chooses to handle this in several ways. First 

the Kilo Nalu Nearshore Observatory has been made more accessible to students. This near shore 

observatory is fully described in Criterion 7. This is a state of the art instrumented facility for the 

direct measurement of sediment-ocean interactions. It is used in our ORE 601 lab class which is 

mandatory for all master’s students. This is a major international facility housed within the 

department. Associated with this is the availability of a 25-ft coastal boat for dive and near-shore 

operations managed through the University of Hawaii Marine Center (UMC). 

Administrative Processes 

ORE has also implemented several new processes and process committees to verify departmental 

procedures. All transcripts of incoming students are checked to verify that ABET undergraduate 

requirements have been met. This is done jointly by the Chairman and Professor Fai Cheung, PE, 

a senior faculty member and our graduate chair. Students not meeting the requirements are 

assigned courses in the UH College of Engineering to make up deficiencies. Other Departmental 

committees deal with the admission and ongoing monitoring of students to insure their progress. 

In late 2014, a new form to be filled out annually by the students was designed and is being 

implemented in Spring 2015. It measures progress in each of the 12 Student Outcomes 

specifically and attempts to quantify the result.  
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\Equipment 

ORE has also forged a very close working relationship with the Hawaii Undersea Research Lab 

(HURL). HURL senior staff provide 2 of 8 ORE faculty positions. HURL has provided 2-3 

student research assistantships with student activities working on submersible equipment design 

in the past. In an effort to reorganize, HURL is now focused on Remotely Operated Vehicles 

(ROV) rather than submersibles. The university has recently obtained a 6000 m depth capability 

ROV. This new technology will also soon be available for student research and projects.  

Larger Ongoing Program Revisions 

Some alumni commented that the ORE program emphasized mathematics and theories instead of 

practical issues needed for engineering practice. More real world engineering experience was 

requested along with business training. Both earlier Local and International Professional 

Advisory Panels commented on the small size of the faculty and recommended the Department 

leverage resources from within the University of Hawaii and from the local professional 

community. The faculty members are aware of the situation and have continually implemented 

change where possible to address both of these perennial problems. 

While the total extramural funding awarded directly to the departmental faculty during 2009-

2015 is over $10M, there is still a lack of student assistantships. This is the main reason for less 

than a full cadre of entering students. Concern has been raised by a number of reviewers as to 

new ways of providing abundant research assistantships to students and greater opportunities to 

interact with both public and private sectors.  

Department has responded with the following measures: 

 The department has modified the format of the capstone design to introduce real-world 

engineering experience into the curriculum. Since this modification, the course has been 

team-taught by departmental and affiliate faculty members leveraging other university 

and external elements where possible. 

 The capstone project varies every semester to reflect the latest engineering experience of 

the affiliate faculty members. The students work on a real-life engineering projects in a 

consulting-firm setting that emphasizes teamwork, communication skills, and consultant-

client relations. The course covers all typical steps of an engineering project from the 

proposal to the final report and incorporates realistic constraints that include economic, 

environmental, ethical, social, and liability considerations. 

 The department is also trying to initiate more ocean engineering internships. The 

internship is in the form of a research assistantship. These were initially with Navatek 

Ship Ltd. and Honolulu Shipyard Ltd. Since the initial internship program in the early 

2000’s, this program has been maintained at several internships but unfortunately has not 

grown substantially in recent years. 

 The department is now requiring students to present their proposals and report the 

progress of their research at the Department seminar series ORE 792 or special session. 

This provides additional experience to the students on public speaking and the use of 

presentation media. 

 The department is now allowing students to take graduate-level business administration 

courses as electives and use the credits to satisfy the MS degree requirements in Ocean 
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and Resources Engineering. In addition to covering important business issues related to 

engineering, these courses also provide training on teamwork and public speaking. 

 The department has added an “ALPHA” designation to ORE 783 Capstone Design 

Project, with ORE 783B, 783C, and 783D for the coastal, offshore, and ocean resources 

options respectively. This allows the students, who prefer a more professionally oriented 

program, to take the capstone design course twice and receive six credits for their MS 

degree. It also tailors the capstone design experience to the Departmental specialty areas. 

 

Small Program Revisions 

Although not publicized in the department literature, the core courses ORE 411, 601, 607, and 

609 have been enhanced to include address non-technical engineering issues. Both the panels and 

survey findings encourage the faculty to increase this component in their classes. In addition, the 

Department initiated a number of small program revisions over the last several years mainly to 

specific classes. These include: 

1. Reviewed the Educational Objectives and Student Outcomes of peer programs. The 

wording of the student outcomes was modified slightly to conform with wider norms. 

2. Added emphasis to hydrostatics, oceanography, and underwater acoustics taught in the 

core program. Both oceanography and underwater acoustics are covered by the core 

course ORE 603. 

3. Augmented the core course ORE 411 Buoyancy and Stability to include dimensional 

analysis. The course as it has been taught already included basic naval architecture topics 

as suggested by an earlier Professional Advisory Panel. 

4. Implemented and maintained the new advising forms and procedures for all current 

students after the last ABET-EAC review. This assures that all students satisfy the ABET 

requirements. 

5. Augmented the core course ORE 601 Ocean Engineering Laboratory to leverage the 

resources made available through the Hawaii Undersea Research Laboratory. The course 

now covers laboratory modeling, ocean measurements, at-sea experience, and 

submersible and ROV operations. 

6. Continued the Ocean and Resources Engineering Enrichment Fund Campaign. The 

donated funds pay for student (first-time) professional society dues and support student 

professional activities. The students formed and continue the student chapters of the 

Marine Technology Society and the Society of Naval Architects and Marine Engineers.  

7. Continued publication of the Ocean and Resources Engineering newsletter Hana O Ke 

Kai “Work of the Ocean”. The newsletter informs the alumni of the latest developments 

in the Department. It also serves as an open forum for the faculty and alumni to exchange 

ideas and develops a sense of community and belonging. 

8. Increased the use of engineering tools such as Ship Hydrostatics and Stability Program 

(SHCP) and Coastal Engineering Manual (CEM) in classes. 

The revisions to the curricular elements above address many of the comments made by a series 

of program participants and reviewers over several years. Although the impact of all of these 

revisions is surely small, the effort does indicate our commitment to ongoing and continuous 

improvement. We believe this continuous improvement we have implemented as a standard 
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operational procedure has been and will continue to be successful in meeting the programs 

objectives.  

Suggestions Made but Declined by the Department 

The Department carefully considered some of the comments received but decided not to 

implement the changes suggested for the following reasons: 

1. With respect to mandating publication of master’s work, the faculty believes it’s too stringent 

to mandate publication of MS thesis work at professional conferences or in journals as a 

formal degree requirement. Students, however, are strongly encouraged to submit their thesis 

work for publication or participation in paper competitions organized by professional 

societies. This is particularly true now that two of the faculty are Editors-in-Chief of two 

significant international peer reviewed journals both of which will consider student work for 

publication. 

2. With respect to admitting all applicants as the job market needs them, the Department 

declined the suggestion to admit students on the basis of market need. The Department 

admits students solely based on their scholastic records. Most students, however, require 

financial support to enroll. The awards of research assistantships match the students’ interest 

with funded research projects. This encourages enrollment in areas that have the most funded 

research projects, and in a way, responds to market needs. 

3. With respect to building costly new lab facilities both on and off campus as well as hiring 

additional faculty, the Department cannot advocate this position in the light of the University 

budget crisis generated by large budget cuts at the decision of the State legislature. The 

Department’s former off-campus laboratory, the JKK Look Laboratory of Ocean 

Engineering, was closed some years ago due to earlier budget cuts and re-development of the 

downtown waterfront area. Although at one time it was supposed to be replaced, the repair of 

this now deteriorating facility and its remote location are no longer an issue and are not under 

discussion. SOEST has stepped up to provide an on-campus laboratory to the Department 

and has made arrangements for the faculty to conduct fieldwork through the redesigned 

facilities at the University Marine Center being redeveloped at Pier 35, through the Kilo Nalu 

Nearshore Observatory and through the Hawaii Undersea Research Laboratory at Makai Pier. 

Beyond this additional financial resources are not available. 

 

C. Additional Information 

Full documentation of the rubrics discussed to make the assessments reported in this self study 

will be available at the site visit. To assess the achievement of the program in each of the student 

outcomes is a complex multi-dimensional process. Much of the data is student specific and is in 

each of the student files. It is not easy to group results in a tabular summary form to cover the all 

28 students. 

This documentation will include the following materials which will be available for review 

during the ABET visit: 

1. Ocean and Resources Engineering Newsletters 

2. Student files and portfolios including records of exit interviews 

3. MS General Examination questions  
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4. Course notes, assignments, examinations as well as how performance in the courses is 

used to assess learning   

5. Capstone design reports 

6. List of seminars 

7. Thesis/research reports 

8. Student publications and awards 

9. Alumni, employer, and exit survey results 

10. Alumni employment data 

11. Original advisory panel reports with faculty comment on each of the points raised 

12. Worksheets used in compiling results of the rubrics discussed above 

Other materials will be available upon request. 

 

CRITERION 5.  CURRICULUM 

 

A. Program Curriculum 

Ocean and Resources Engineering is an advanced-level program and relies on the students’ 

undergraduate education or remedial courses offered at the University of Hawaii to fulfill the 

Professional Component, which includes: 

1. A general education component including economics, management, and humanities; 

2. One year of college level mathematics and basic science; and 

3. One and one-half years of engineering science and design. 

For administrative purpose, these are classified as pre-program requirements that all students 

entering the advanced-level program must satisfy. Students with ABET undergraduate 

engineering degrees satisfy these requirements and can directly proceed to the Ocean and 

Resources Engineering program. In some cases, students with an electrical or chemical 

engineering degree are required to make up some undergraduate courses required by the program 

such as fluid mechanics and solid mechanics. 

Students with undergraduate engineering degrees from foreign countries are carefully evaluated 

to assure that they satisfy the requirements in the Professional Component.  The Department 

Chair and Graduate Chair review the transcript along with the student at the preliminary 

conference. All the courses taken by the student are categorized according to the three areas of 

the Professional Component and additional requirements of the Program Criteria for an ocean 

engineering program. Based on past experience, all foreign students have more rigorous training 

in mathematics, science, and engineering topics than their US counterparts. All of these students 

have extensive experience in the use of design code and most have a capstone design or practical 

training (similar to co-op in the US) every year complementing their coursework. Most of the 

foreign students, however, have a general education component that focuses on economics, 

management, and engineering practice. The Department views that being from a different culture 

itself is a general educational experience that serves the Educational Objectives well, and 

therefore, does not require these students to take additional courses in humanities. 
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The Department also accepts students with undergraduate degrees in mathematics and science. 

These students usually have a broad-based general education component and satisfy the 

requirement for mathematics and science. Some students knew they would enter graduate 

engineering programs and had taken basic courses in engineering mechanics before being 

admitted into the program. Similar to the foreign students, the Department Chair and Graduate 

Chair review the transcript with each student at the preliminary conference and categorizes all 

the courses according to the three areas of the Professional Component and additional 

requirements of the Program Criteria. These students are required to make up deficiencies in 

undergraduate engineering courses. The Department Chair serves as the advisor to these students 

to assure that all pre-program requirements are satisfied consistently. Students can structure their 

pre-programs based on their intended specialization in the Ocean and Resources Engineering 

program. 

During the course of the study, each student selects a research advisor and forms a committee 

with at least three faculty members and completes the MS degree requirements with a Plan A 

thesis or Plan B independent project. The Plan A thesis is research oriented and the work must be 

original and of publication quality. Students receive six academic credits for the thesis. The Plan 

B independent project focuses on an engineering application, design, or optimization, and carries 

three academic credits. Both require a proposal outlining the subject area, objectives, proposed 

methodology, sources of data, and anticipated results that must be presented at a department 

seminar and approved by the committee. 

Credit Hours 

The program provides a 31 credit hour degree. The University requires that Master’s degrees be 

at least 30 credit hours. The ORE department has a required seminar, which takes one credit hour 

longer. 

Design Experience 

The design experience in the program is in two parts. The first part is the capstone design class 

ORE 783. All students must complete this design course with a grade of at least a B minus (as 

with all core courses). The second part of the design experience is the master’s thesis (plan A) or 

project (plan B). All students must successfully complete both parts of the design experience. 

Students normally take the capstone design class near the end of their program. It requires the 

knowledge and skill acquired in earlier course work. The design class is the design of a real-

world engineering problem. It is supervised by professional engineers, who are part of our 

adjunct faculty. The design is written up and presented in a seminar environment. The students 

are made used to the fact that they will have to publicly defend their designs. The design work is 

done as a team. The design involves costs, permits, environmental impacts and all of the other 

constraints of a real world project. In fact, many of the projects are planned or ongoing projects 

taken from the files of consulting engineering companies. There is a separate design course for 

each of the three option areas. Each of these design projects tries to incorporate as much as 

possible of the course work related to the option area. 

The second and final design project is the thesis (6 credits) or project (3 credits). While ORE 783 

is purely a design course, the design elements of a thesis will vary considerably from one thesis 

to the next. Recent Master’s theses involving almost solely design elements include a thesis 

designing a hybrid AUV- underwater glider and a second thesis designing a remote bottom 

camera system for quantitative fisheries management. All theses have some design element. 
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Theses must go through a proposal defense stage, an individual research stage and then a final 

examination and public defense. These various stages of scrutiny clearly force serious thinking 

and clear examination of the design process. The thesis committee  insists that realistic 

constraints based on faculty experience are incorporated at each stage. 

Curricular Components 

The pre-program provides a broad-based education that prepares students for the engineering 

profession as well as the advanced-level program. The advanced-level Ocean and Resources 

Engineering program offers: 

1. One year of engineering science and design that include a laboratory course, a capstone 

design project, and attendance of 15 seminars; and requires 

2. A thesis or an independent research project. 

The one-year of coursework consists of the core, option-area, and elective courses. The core and 

option-area courses cover 50% of engineering science and 50% of design. Students can slightly 

shift the emphasis on engineering science or design by choosing appropriate elective courses. 

The appendix lists the Ocean and Resources Engineering course syllabi. Table 5-1 provides a list 

all of the department’s courses. The program does not allow for cooperative education although 

internship with local engineering companies are encouraged to aid in the students design 

training. 

The minimum residency requirement for an MS degree at the University of Hawaii is two 

semesters full-time. Table 1-1 outlines the typical timeline to satisfy the program requirements. 

Since the core and option-area courses are offered in the fall-spring semester sequence, most 

students begin their enrollment in the fall semester. Students with pre-program deficiencies 

spend the first year taking undergraduate engineering courses, while students with an 

undergraduate engineering degree from an ABET accredited program proceed directly to the 

program coursework and take the General Examination during their first semester. Students 

normally begin their research work after completing two semesters of the program coursework 

and take the final examination at the completion of the research or independent work. The 

University of Hawaii Graduate Division specifies that students failing any one of the general or 

final examinations twice will be dropped from the program. Students, who do not complete all 

requirements within seven years after admission, will be automatically dropped from the 

program. Reinstatement for a limited period of time is possible only upon submission of a 

petition to the Graduate Division by the Department Chair providing a detailed degree plan and 

new limited timeline to completion of all degree requirements. 

Upon completion of the program, students will have satisfied the ABET –EAC Engineering 

Criteria as well as the General Criteria for Advanced Level Programs outlined in the Criteria for 

Accrediting Engineering Programs. The Department Chair concludes the course of study of each 

student with an exit interview. The research advisor continues to monitor the progress of the 

student for at least three years after graduation to provide feedback data for the program. The 

Department continues to update the alumni with a newsletter generally published twice a year. 

The next Fall newsletter will come out in November, 2015. The newsletters are posted on the 

ORE website, emailed to alumni and sent in print format on request. The newsletter serves as an 

open forum for the faculty and alumni to exchange ideas and develops a sense of community and 

belonging of the Ocean and Resources Engineering program. 
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Table 5-1 shows the courses taught in the last two semesters along with descriptions of these 

courses. Beyond the core required courses in the department (411,601, 603, 607, 609, 792), each 

student takes selected electives according to one of three tracks –coastal (661, 664, 783B), 

offshore (612, 630, 783C), resources ( 677, 678, 783D). The collected curricular elements of the 

ORE program, those being the pre program requirements, core courses , selected track courses, 

the laboratory course, the capstone design project, the seminar course, the thesis project and final 

defense align well with the programs educational objectives. This is shown in Table 5-2. Table 5-

3 shows the relationship between the program objectives and curricular elements The flowchart 

shows the way a student will progress through the program.  

Table 5-1 OCEAN AND RESOURCES ENGINEERING 

Year 

Semester 

Course 

(Department, Number, Title) 

Category (Credit Hours) 
Math & 

Basic 

Sciences 

Engineering Topics 

 = Significant 

Design 

General 

Education 

Enroll

ment 

2014-2015 

Fall 

ORE 330 

Mineral & Energy Resources (3)  -elective 
  3 12 

2014-2015 

Fall 

ORE 411  

Buoyancy & Stability (3) -required 
 3  18 

2014-2015 

Fall/Spring 

ORE 500 

Master’s Plan B/C Studies (1)-elective 
 

 

1 
 6 

2014-2015 

Fall 

ORE 601-required 

Ocean & Resources Engineering Lab (3)  
 3  7 

2014-2015 

Fall 

ORE 603-required 

Oceanography for Ocean Engineers (3) 
 3  14 

2014-2015 

Fall 

ORE 607 

Water Wave Mechanics (3)  
 3  13 

2014-2015 

Spring 

ORE 608 

Probability & Statistics for Ocean Engineers 

(3)  -elective 

3   2 

2014-2015 

Spring 

ORE 609  -required 

Hydrodynamics of Ocean Structures (3)  
 

 

3 
 10 

2014-2015 

Spring 

ORE 612 –selected elective 

Dynamics of Ocean Structures (3)  
 

 

3 
 7 

2007-2008 

Fall 

ORE 630-selected elective 

Structural Analysis of Ocean Engineering (3)  
 

 

3 
 n/a 

2006-2007 

Spring 

ORE 641 -elective 

Environmental Fluid Dynamics (3) 
 

 

3 
 3 

2014-2015 

Fall 

ORE 654-elective 

Acoustics (3)  
 

 

3 
 3 

2014-2015 

Spring 

ORE 661 –selected elective 

Coastal and Harbor Engineering (3)  
 

 

3 
 7 

2014-2015 

Spring 

ORE 664-select elective 

Nearshore Processes & Sediment Transport (3)  
 

 

3 
 5 

2014-2015 

Fall 

ORE 677-selected elective 

Marine Renewable Energy (3)  
 

 

3 
 5 

2014-2015 

Spring 

ORE 678 –selected elective 

Marine Mineral Resources Engineering (3)  
 

 

3 
 5 

2014-2015 

Fall/Spring 

ORE 695-selected elective 

Plan B Master’s Project (3)  
 

 

3 
 3 

2014-2015 ORE 699 –selected elective    15 
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Fall/Spring Directed Reading or Research (V) V 

2014-2015 

Fall/Spring 
ORE 700 Thesis Research (V)- elective  6  1 

2013 ORE 707-elective 

Non linear Wave Theories (3)  
 3  n/a 

2014-2015 

Spring 

ORE 766 -elective 

Numerical Ocean Engineering (3)  
 3  12 

2014-2015 

Fall/Spring 

ORE 783 (alpha)-elective  

Capstone Design Project (3)  

B) coastal engineering 

C) offshore engineering 

D) ocean resources engineering 

 3  
B-4 

D-1 

Spring 

cancelled 

ORE 791-elective 

Special Topics in Ocean  & Resources 

Engineering (V) 

 3  n/a 

2014-2015 

Fall/spring 

ORE 792-required 

Seminar in Ocean & Resources Eng. (1) 
 1  5 

2014-2015 

Fall/Spring 

ORE 800 

Dissertation Research (V)  
 V  2 

 

Most ABET requirements met from Undergraduate studies     

OVERALL TOTAL 

FOR DEGREE  
31 required credits for Masters     

PERCENT OF TOTAL For Masters in ORE  Normally 100%   

Totals must  Minimum semester credit hours undergrad 32 hrs 48 hrs   

satisfy one 

set 
Minimum percentage 25% 37.5 %   

Note that instructional material and student work verifying course compliance with ABET 

criteria for the categories indicated above will be required during the campus visit. 

 

Table 5-1 (Continued)- course descriptions 

 
Ocean and Resources Engineering (ORE) 
School of Ocean and Earth Science and Technology  

ORE 202 Ocean Technology—Man in the Sea (3) Survey of human activities in the ocean, from the most traditional to the most innovative 
technical and engineering accomplishments.  

ORE 330 Mineral and Energy Resources (3) Hard material and petroleum origins, exploration and exploitation. Renewable and non-renewable 

resources distribution. Political and scientific constraints. A-F only. Pre: 202 or OCN 201, or consent. (Cross-listed as OCN 330)  

ORE 411 Buoyancy and Stability (3) Ship nomenclature and geometry, hydrostatic principles of surface ships and underwater vehicles in free-

floating, partially waterborne, and damaged conditions. Subdivision of ships. Launching. Pre: CEE 270 or equivalent.  

ORE 500 Master’s Plan B/C Studies (1) Enrollment for degree completion. Pre: master’s Plan B candidate and consent. 

ORE 601 Ocean and Resources Engineering Laboratory (3) Design, construction, and evaluation of an engineering system. Laboratory and 

field experience and data analysis supplemented with appropriate theory. Pre: 603 and 607, or consent. 

ORE 603 Oceanography for Ocean Engineers (3) Physical, chemical, biological, and geological ocean environments for ocean engineers. 
Introduction to ocean dynamical processes and general circulation. Ocean measurement techniques, theory of underwater acoustics. Sonar, swath 

bathymetry, and tomography applications. Pre: consent. 

ORE 607 Water Wave Mechanics (3) Governing equations in free surface flow, deterministic and probabilistic wave theories, wave 
transformation, wave-induced coastal currents, tides, ocean engineering operational sea state, and design wave criteria. Pre: consent. 

ORE 608 Probability and Statistics for Ocean Engineers (3) Probability and statistical analysis including distributions, multiple regression and 
correlation, autocovariance, cross-spectra, and practical applications in ocean engineering. Pre: 607 or consent. 

http://www.catalog.hawaii.edu/schoolscolleges/soest/ore.htm
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ORE 609 Hydrodynamics of Fluid-Body Interaction (3) Hydrodynamics of ships, coastal and offshore structures. Wave forces by potential 

theory and by Morison’s equation. Method of source distribution for potential flow problems. Flows with prescribed body motion, fixed and 

freely floating bodies. Pre: 607 or consent. 

ORE 612 Dynamics of Ocean Structures (3) Response of floating platforms and vessels to wave action, spectral analysis in sea keeping. 

Frequency and time domain analyses of rigid body motions in six degrees of freedom. Pre: 411 or consent. Co-requisite: 609 or consent. 

ORE 630 Structural Analysis in Ocean Engineering (3) Structural and finite element analyses and design of ocean structures to withstand 

hydrostatic and hydrodynamic loading of the sea. Considerations include material type, safety factor, stress concentration, and fatigue. Pre: 

consent. Co-requisite: 411. 

ORE 641 Environmental Fluid Dynamics (3) Fluid dynamics for coastal and estuarine environments. Turbulent mixing processes in 

homogeneous and stratified fluids. Buoyancy driven flows, internal hydraulics, topographic effects and estuarine circulation. Spill and pollutant 

dispersal. Pre: 603 or consent. 

ORE 642 Marine Environmental Remediation (3) Thermodynamics, chemistry and measurements of marine pollutants, biodegradation and 

biotransformation of pollutants, symbiosis and mass transfer in biofilms, bioremediation of oil spills, hazardous sediments, algae control, 

regulations on marine environment. Pre: consent.  

ORE 654 Acoustics (3) Using sound to observe the ocean. Fundamentals of propagation, sources and receivers, radiated sound and scattering, 

bubbles, waveguides, scattering at rough surfaces, and bioacoustics. Topics include: marine mammals, fish and plankton imaging, navigation and 

communication, sound of seismics, ships, wind and rain, using sound to study ocean dynamics, flow imaging and measurement, mapping the 
seafloor and the combined forward/inverse problem. 

ORE 661 Coastal and Harbor Engineering (3) Planning and design of seawalls, groins, jetties, breakwaters, and layout of ports. Design 

requirements for harbor entrances and channels. Littoral drift and sedimentation problems. Navigation and mooring requirements. Pre: 607 or 
consent. 

ORE 664 Nearshore Processes and Sediment Transport (3) Sediment transport by waves and currents in coastal areas and its effect on 

morphological processes. Effect of man-made structures on littoral drift and shoreline. Pre: 607 or consent. 

ORE 677 Marine Renewable Energy (3) Ocean thermal energy conversion (OTEC) systems: applicability, thermodynamics, design 

challenges; wave energy converters: floating devices, oscillating water column, optimal hydrodynamic performance; current, tidal and offshore 

wind power. Prerequisite: ORE 607; basic knowledge of thermodynamics desirable. 

ORE 678 Marine Mineral Resources Engineering (3) Activities in marine minerals development are examined in a multidisciplinary systems 

approach involving engineering, Earth and environmental sciences and economics. Pre: consent. 

ORE 695 Plan B Master’s Project (3) Independent study for students working on a Plan B master’s project. A grade of Satisfactory (S) is 

assigned when the project is satisfactorily completed. Pre: master’s candidacy in ORE.  

ORE 699 Directed Reading or Research (V) Pre: graduate standing and consent. 

ORE 700 Thesis Research (V) Pre: candidacy for MS in ocean and resources engineering. 

ORE 707 Nonlinear Water Wave Theories (3) Higher-order theories. Forced oscillations. Stoke’s theory. Nonlinear shallow-water wave 

equations and hydraulic jumps; effects of rotation. Internal waves. Analytical techniques necessary will be developed as course progresses. Pre: 
consent. 

ORE 766 Numerical Methods in Ocean Engineering (3) Formulation and application of numerical methods for simulating and solving ocean 

engineering problems. Mathematical and computational fundamentals; accuracy and stability; numerical interpolation, differentiation, and 
integration; boundary element, finite difference, and finite element methods. Pre: consent. 

ORE 783 (Alpha) Capstone Design Project (3) Major design experience based on knowledge and skills acquired in earlier coursework and 

incorporating realistic constraints that include economic, environmental, ethical, social, and liability considerations. Emphasis is placed on 
teamwork and consultant-client relationship. (B) coastal engineering; (C) offshore engineering; (D) ocean resources engineering. Pre: 411, 601, 

603, and 607; or consent.  

ORE 791 Special Topics in Ocean and Resources Engineering (V) Content will reflect special interests of visiting and permanent faculty. Pre: 
consent. 

ORE 792 Seminar in Ocean and Resources Engineering (1) Attendance at 15 approved seminars is required along with submission of notes. 

ORE 800 Dissertation Research (V) Pre: candidacy for PhD in ocean and resources engineering.  
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A flow chart is attached above showing the prerequisite structure of the program’s courses and 

the required 30 (usually 31) credit progression toward a master’s in Ocean and Resources 

Engineering followed by the students. 
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Table 5-2.  Relationship between Curricular Elements and  

ORE Educational Objectives  

Curricular Elements 
Educational Objectives 

1 2 3 4 5 6 

Pre-program & Gen. Exam ***      

Program core courses ** *** **    

Option-area courses * ** *** *   

Laboratory course * *** ** * *  

Capstone design project * ** *** ** ** * 

Seminars    * ** *** 

Thesis/independent project  * **  ** *** 

Defense/final exam  * **  *** * 

*slightly, **moderately, ***highly relevant 

 

Table 5-3.  Course Outcome Matrix 

Student 

Outcome 

Program Coursework 

4 

1 

1 

co 

6 

0 

1 

co 

6 

0 

3 

co 

6 

0 

7 

co 

6 

0 

8 

el 

6 

0 

9 

co 

6 

1 

2 

oe 

6 

3 

0 

oe 

6 

4 

1 

el 

6 

4 

2 

el 

6 

6 

1 

ce 

6 

6 

4 

ce 

6 

7 

7 

or 

6 

7 

8 

or 

7 

8 

3 

7 

9 

2 

co 

1                 

2                 

3                 

4                 

5                 

6                 

7                 

8                 

9                 

10                 

11                 

12                 

co – core, oe – offshore eng, ce – coastal eng, or – ocean resources, el – electives 

 

The academic program consists of the core courses, the option-area courses, a capstone design 

course, seminars, and a thesis or an independent project. The core courses provide the students a 

basic understanding of the ocean and resources engineering disciplines that include hydrostatics, 
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oceanography, water waves, fluid-structure interaction, underwater acoustics, laboratory 

experiments, and at-sea experience. The option-area courses prepare students for specialization 

in coastal, offshore, and ocean resources engineering. Elective courses are also available, such as 

our specialty acoustics course ORE 654, to provide more in depth coverage in high demand 

areas.  The coursework not only covers the subject matter, but also provides surveys of state-of-

the-art technology in ocean and resources engineering. 

The laboratory course connects materials covered in the classroom with observations and 

measurements made in the ocean. It is offered in the fall, in order to have sufficient boat-time to 

conduct measurements in the ocean. The experience offered the students includes coastal 

navigation, instrument usage, including deployment and retrieval, current measurements, 

sediment sampling and analysis, bathymetry survey, and wave measurements and analysis. The 

course also covers hydraulic scale-model experiments and ROV and submersible operations. 

Each student is required to submit a final report and give a presentation of the findings. 

The capstone design project is team-taught by faculty members and practicing professional 

engineers. Its objective is to familiarize the students with the planning and design of a real-life 

engineering project in a consulting firm setting. Emphasis is placed on teamwork, risk 

management, decision making with insufficient information, consultant-client relation, ethics, 

and environmental and economic aspects of engineering design. The course is conducted as a 

series of meetings and informal presentations and culminates in a major presentation analogous 

to a public hearing at a department seminar attended by the faculty, students, and visitors from 

the local engineering community. In addition, students are required to read a number of 

engineering case studies and write a paper on issues related to ethics and professional practice. 

All students in the program are required to attend 15 approved seminars. The seminars expose 

the students to the latest development and research related to ocean and resources engineering 

and instill an understanding in the students for the need to adapt to continuously changing 

technology. The students get an in-depth understanding in a subject area through the Plan A 

thesis or Plan B independent project. Both require a proposal outlining the subject, objectives, 

proposed methodology, sources of information, and anticipated results that must be approved by 

a committee composed of three faculty members, who supervise and evaluate the work. The 

research project provides students an opportunity to explore and contribute to the development of 

the latest technology in an ocean and resources engineering discipline. The work results in a 

thesis or a report that demonstrates both mastery of the subject matter and a high level of 

communication skills. The student must present the results at a final examination, which 

provides the faculty a final opportunity to test the student’s understanding and ability to integrate 

their work at the MS level. 

The core courses, along with the basic-level engineering courses in the pre-program, cover the 

subject matters essential to an ocean engineering program as outlined in the ABET Engineering 

Criteria. The option-area and elective courses allow students to specialize in an Ocean and 

Resources Engineering discipline. The capstone design project integrates the pre-program and 

the advanced-level program coursework into a major design experience and introduces students 

to non-technical issues commonly encountered by practicing engineers. The project simulates 

work in a consulting firm and prepares students for professional practice. The students gain 

research techniques and learn the latest technologies in an Ocean and Resources Engineering 

discipline through the thesis or independent project. 
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Cooperative Program and Internships 

The Department does not provide a formal cooperative studies program. There are a number of 

internships at various local engineering companies . At the moment there are six of these. They 

provide tuition for the student and 20 hours a week of employment. The local engineering 

community is seeking more of these internships, so this is likely a program that will expand. 

 
B. Course Syllabi 

In Appendix A, a syllabus is included for each course showing how it satisfies the mathematics, 

science, and discipline-specific requirements required by Criterion 5 and the other applicable 

Program Criteria.  The syllabi contain the following information: 

 Department, course number, and title of course 

 Designation as a Required or Elective course 

 Course (catalog) description 

 Prerequisites 

 Textbook(s) and/or other required material 

 ABET Course learning outcomes  

 Topics covered 

 Class/laboratory schedule, i.e., number of sessions each week and duration of each 

session 

 Contribution of course to meeting the requirements of Criterion 5 

 Relationship of course to Student Outcomes 

 Person(s) who prepared this description and date of preparation 

 
CRITERION 6.  FACULTY 

 

A. Faculty Qualifications 

The Ocean and Resources Engineering program has eight state-funded positions in its faculty. 

These are augmented by 10 cooperating faculty appointments from other units at the University 

of Hawaii and four affiliate faculty members from local marine industry. Appendix B lists the 

current curriculum vitae of all the faculty. The departmental faculty members were hired through 

international searches following the rigorous selection procedure set by the University.  

There are eight core faculty members in the Ocean and Resources Engineering Department. Of 

these eight faculty, six are tenured or tenure-track. All departmental faculty members are 

responsible for the instruction, research, and administration of the Ocean and Resources 

Engineering program: 
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 K.F. Cheung, PhD, PE, Professor of Ocean and Resources Engineering, Graduate 

Chairman of the Department – Coastal and offshore engineering, hydrodynamics, 

computational methods, water wave mechanics, sediment transport 

 R.C. Ertekin, PhD, Professor of Ocean and Resources Engineering – Hydrodynamics, 

hydroelasticity, computational methods, nonlinear water waves, offshore mechanics 

 B.D. Greeson, PhD, U.S. Navy Captain (Ret.), Specialist and Chief Engineer, Hawaii 

Undersea Research Laboratory – Offshore engineering, hydrodynamics 

ROV/submersible operations 

 B.M. Howe, PhD, Chair of the Department of Ocean and Resources Engineering – Ocean 

observation, glider technology, acoustics 

 G.C. Nihous, PhD, Associate Professor Ocean and Resources Engineering, Project 

Manager, Pacific International Center for High Technology Research (PICHTR) – 

OTEC, offshore renewable energy 

 E.-M. Nosal, PhD, Associate Professor of Ocean and Resources Engineering – Acoustics, 

applied mathematics 

 Zhenhua Huang, PhD, Associate Professor of Ocean and Resources Engineering – 

Coastal mixing processes, fluid dynamics, sediment transport 

 J.C. Wiltshire, PhD, Associate Chair of the Department of Ocean and Resources 

Engineering; Specialist and Director, Hawaii Undersea Research Laboratory – 

Submersibles, ROVs, deep-sea mining technology, ocean energy systems 

The core faculty provide coverage of the three option areas in coastal, offshore engineering, and 

ocean resources engineering. Their research projects include laboratory and fieldwork, as well as 

computer simulation, and enrich the research component of the academic program. 

The Ocean and Resources Engineering program has strong ties with the Hawaii Undersea 

Research Laboratory (HURL) at the University of Hawaii. The Director of HURL, John 

Wiltshire, has been first chair and now associate chair of Ocean and Resources Engineering since 

2007. B.D. Greeson, PhD, US Navy Captain (Ret.), Certified Chief Engineer, is also the chief 

engineer of HURL. 

These two faculty members who have joint positions with the Hawaii Undersea Research 

Laboratory bring in expertise in acoustics, marine engineering, marine mining technology, ship-

ROV-submersible operations and have a wealth of at-sea experience. Most importantly, their 

involvement provides students access to the HURL facilities, including sea going vessels, 

submersibles, ROVs and a range of deep-sea equipment and test facilities, and active hands-on 

experience with oceanographic instrumentation. 

The program has 10 additional cooperating faculty members from other research or academic 

units at the University of Hawaii. These include: 

Cooperating Faculty 

(Supporting Faculty from other Departments at the University of Hawai'i) 

  

Janet M. Becker, PhD 

http://www.soest.hawaii.edu/asp/GG/people/people.asp?ID=1862
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Department of Geology and Geophysics 

Nonlinear surface, internal waves,  

general ocean circulation, hydrodynamic stability 

E-mail: jbecker@soest.hawaii.edu 

Brian Bingham, PhD 

   Department of Mechanical Engineering  

   autonomous robotics, navigation, dynamics and controls 

   E-mail: bsb@hawaii.edu 

Monique Chyba, PhD 

   Department of Mathematics 

   Control theory, Optimal control, Trajectory design, Differential Geometry, 

Underwater Vehicle  

   E-mail: mchyba@math.hawaii.edu 

Reza Ghorbani, PhD 

   Department of Mechanical Engineering 

   Director: Renewable Energy Design Laboratory  

   Email: rezag@hawaii.edu 

Brian T. Glazer, PhD 

   Department of Oceanography 

   Subseafloor Biosphere, Coastal Benthic Boundary Layer, Instrumentation 

Development 

   E-mail: glazer@hawaii.edu 

Stephen M. Masutani, PhD 

   Hawaii Natural Energy Institute  

   Ocean resources engineering  

   Email: masutan@wiliki.eng.hawaii.edu 

Gary McMurtry, PhD 

   Department of Oceanography 

   Director Pacific GPS Facility Uranium-Series Disequilibrium, Marine Mineral 

Formation and Resources, Submarine Hydrothermal Systems, Magmatic Volatiles, 

Submarine Monitoring Technology, Mass spectrometry 

   Email: garym@soest.hawaii.edu 

Mark A. Merrifield, PhD 

   Department of Oceanography 

   Coastal circulation, physical oceanography, ocean measurements and data 

analysis 

   E-mail: markm@soest.hawaii.edu 

H. Ronald Riggs, PhD 

   Department of Civil and Environmental Engineering  

   Structural Engineering, Hydroelasticity  

   E-mail: riggs@hawaii.edu 

John R. Smith, PhD 

   Hawaii Undersea Research Laboratory 

   Marine survey 

   Email: jrsmith@soest.hawaii.edu 

  

Their research areas include: Applied mathematics, marine acoustics, marine bioprocesses, 

coastal processes, nonlinear water waves, ocean currents, ocean resources, seafloor mapping, 

http://www.soest.hawaii.edu/GG/
mailto:jbecker@soest.hawaii.edu
http://www.me.hawaii.edu/faculty/bingham.htm
http://www.me.hawaii.edu/
mailto:bsb@hawaii.edu
http://www.math.hawaii.edu/~mchyba/
http://www.math.hawaii.edu/
mailto:mchyba@math.hawaii.edu
http://www2.hawaii.edu/~rezag/
http://www.me.hawaii.edu/.index.html
mailto:rezag@hawaii.edu
http://www.soest.hawaii.edu/oceanography/glazer/
http://www.soest.hawaii.edu/oceanography/
mailto:glazer@hawaii.edu
http://www.hnei.hawaii.edu/template2.asp?userID=stephenm
http://www.hnei.hawaii.edu/
mailto:masutan@wiliki.eng.hawaii.edu
http://www.soest.hawaii.edu/oceanography/faculty/mcmurtry.html
http://www.soest.hawaii.edu/oceanography/
mailto:garym@soest.hawaii.edu
http://www.soest.hawaii.edu/oceanography/faculty/merrifield.html
http://www.soest.hawaii.edu/oceanography/
mailto:markm@soest.hawaii.edu
http://www.cee.hawaii.edu/persons/riggs/riggs.htm
http://www.cee.hawaii.edu/.index.html
mailto:riggs@hawaii.edu
http://www.cee.hawaii.edu/persons/riggs/riggs.htm
http://www.soest.hawaii.edu/HURL/hurl.html
mailto:jrsmith@soest.hawaii.edu
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sedimentology, and structural mechanics. The cooperating faculty members give seminars on 

their research, serve on student research committees, and advise students on their theses or 

independent research projects. Their involvement is critical in supporting students and rounding 

out thesis committee structure. Their research enlarges the research base of the education 

program and provides a more diversified selection of research projects for the students. 

Four affiliate faculty members from local engineering and scientific communities are currently 

serving on the faculty: 

Affiliate Graduate Faculty 

(Supporting faculty from industry and external universities) 

  

David Rezachek, PhD 

   PE, Rezachek & Associates, Honolulu, Hawaii. 

Dayan Vithanage, PhD 

   PE, Vice President, Oceanit Laboratories, Inc., Honolulu, Hawaii. 

Geno Pawlak, PhD 

   Assoc. Prof., Mechanical and Aerospace Engineering Dept., University of 

California, San Diego, California. 

Joseph Van Ryzin, PhD 

   PE, Technical Director and President emeritus, Makai Ocean Engineering, Inc., 

Kailua, Hawaii. 
 

These practicing professionals volunteer their time and bring in real-world engineering 

experience to the academic program. Most of them serve on student research committees and 

especially team-teach the capstone design project with the faculty. Their involvement is 

instrumental in preparing the students for the engineering profession. 

The Ocean and Resources Engineering faculty members have served as officers in professional 

societies such as: 

 American Society of Civil Engineers 

 American Society for Engineering Education – Ocean and Marine Division 

 Institute of Electrical and Electronic Engineers – Oceanic Engineering Society 

 International Society of Offshore and Polar Engineering 

 Marine Technology Society 

 Society of Naval Architecture and Marine Engineering 

They provide liaison between students and professional societies and assist students in 

organizing technical activities. 

Table 6-1 shows the faculty experience. Most faculty members have research expertise in 

multiple disciplines, but only one is listed in Table 6-3 for programmatic reasons. The 

departmental faculty members cover all the core courses and most of the required courses in the 

three option areas. Faculty workload is shown in Table 6-2.  

http://www.sustainablehawaii.com/
http://www.oceanit.com/index.php?option=content&task=view&id=42&Itemid=132
http://www.oceanit.com/
http://www.ore.hawaii.edu/OE/GP_CV_Jul2012.pdf
http://maeweb.ucsd.edu/
http://maeweb.ucsd.edu/
http://www.makai.com/
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Table 6-1.  Faculty Qualifications 

 
Ocean & Resources Engineering Academic Year 2014-2015 

Faculty 

Name 

Highest Degree 
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Cheung, 

Kwok Fai 

Ph.D. – Civil 

Engineering, 

1991 

P T FT 2 22 22 
PE 

Hawaii 
M M M 

Ertekin, 

R. Cengiz 

Ph.D. – NAOE, 

1984 
P T FT 5 29 29 

FASME, 

FSNAME 
H H H 

Greeson, 

Bernard 

D. 

Ph.D. – Ocean 

Engineering 

1997 

     P NTT PT 28 17 15 
Navy/ 

USCG 
M M M 

Howe, 

Bruce M. 

Ph.D. – 

Oceanography, 

1986 

P T FT 22 7 7 N/A M L L 

Zhenhua 

Huang 

Ph.D. – 

Environmental 

Fluid Mechanics, 

2004 

ASC TT FT 0 10 1 N/A M M L 

Nihous, 

Gérard C. 

Ph.D. – Ocean 

Engineering, 

1983 

ASC T FT 20 11 11 None L H M 

Eva-Marie 

Nosal 

Ph.D. – 

Geophysics, 2007 
ASC T FT 5 11 8 None M L M 

Wiltshire, 

John 

Ph.D. – 

Oceanography, 

1983 

P NTT PT 7 30 30 None H M M 
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Table 6-2.  Faculty Workload Summary 

Faculty Member 

(name) 

PT or 

FT
1 

Classes Taught (Course No./Credit Hrs.) 

Term and Year
2 

Program Activity Distribution
3 

% of 

Time 

Devoted 

to the 

Program
5
 Teaching 

Research or 

Scholarship 
Other

4 

Cheung, Kwok Fai FT ORE 607/3, Fall 2014 30% 50% 20% 100% 

  ORE 661/3, Spring 2015     

  ORE 695/3, Fall 2014 and Spring 2015     

  ORE 783B/3, Fall 2014     

Ertekin, R. Cengiz FT ORE 411/3, Fall 2014 30% 40% 30% 100% 

  ORE 609/3, Spring 2015     

  ORE 695/3, Fall 2014 and Spring 2015     

Greeson, B. Dan PT None in Fall 2014/Spring 2015 0% 0% 100% 25% 

Howe, Bruce FT ORE 500/3, Fall 2014 and Spring 2015 10% 60% 30% 100% 

  ORE 654/3, Fall 2014     

Huang, Zhenhua FT ORE 601/3, Fall 2014 50% 50% 0% 100% 

  ORE 664/3, Spring 2015     

  ORE 695/3, Fall 2014     

Nihous, Gérard C. FT ORE 677/3, Spring 2015 40% 40% 20% 100% 

  ORE 695/3, Spring 2015     

  ORE 783D/3, Fall 2014     

  ORE792/1, Fall 2014 and Spring 2015     

Nosal, Eva-Marie FT ORE 603/3, Fall 2014 20% 20% 60% 100% 

  On sabbatical, Spring 2015     

Wiltshire, John PT ORE 202/3, Spring 2015  50% 20% 30% 75% 

  ORE 303/3, Fall 2014     

  ORE 678/3, Fall 2014 and Spring 2015     

1. FT = Full Time Faculty or PT = Part Time Faculty, at the institution 

2. For the academic year for which the Self-Study Report is being prepared. 

3. Program activity distribution should be in percent of effort in the program and should total 100%. 

4. Indicate sabbatical leave, etc., under "Other." 

5.  5. Out of the total time employed at the institution.  

 

The cooperating faculty members provide additional electives and team teaching support 

(McMurtry and Merrifield). The affiliate faculty members team-teach the capstone design with 

the departmental faculty to integrate the coursework in a major design experience. Cooperating 

graduate faculty members can chair student research committees and their diverse backgrounds 

are instrumental to the graduate education program. Although the departmental faculty is 
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relatively small and spread thin in the three option areas, the department provides a truly first 

rate education program with sufficient breath and depth by leveraging of resources within the 

university and from the local marine industry.  

Table 6-3.  Distribution of faculty in the three option areas and supporting disciplines 

Discipline 
Faculty 

Departmental Cooperating Affiliate 

Coastal Engineering K.F. Cheung* 

Z. Huang* 

M.A. Merrifield* D. Vithanage* 

G. Pawlak 

Ocean Resources 

Engineering 

G.C. Nihous* 

J.C. Wiltshire* 

S.H. Masutani D. Rezachek* 

Offshore Engineering R.C. Ertekin* 

B.D. Greeson* 

B.S. Bingham 

H.R. Riggs 

J. Van Ryzin* 

Oceanographic 

Engineering 

B. Howe* B.T. Glazer 

G.M. McMurtry* 

J.R. Smith 

 

Applied Mathematics E.-M. Nosal* J.M. Becker 

M. Chyba 

 

*Faculty members with teaching duties in the Department 
 

B. Faculty Workload 

The activities of each faculty member are summarized in Appendix B. An updated report for the 

current year will be provided at the time of the visit. Tables 6-2 and 6-4 above summarizes the 

faculty teaching load. The teaching load is lower compared to other engineering departments at 

the University of Hawaii because of the emphasis on research in the Ocean and Resources 

Engineering program. The full-time departmental faculty members teach between 3 and 6 credit 

hours per semester and cover the bulk of the coursework. Drs. Greeson and Wiltshire (the two 

HURL faculty members) and Dr. Bruce Howe on a research appointment, teach 3 credit hours 

per academic year consistent with their appointments. Two of the Ocean and Resources 

Engineering courses are cross-listed with courses in Mechanical Engineering and Oceanography. 

Drs. Rezachek, Van Ryzin, and Vithanage take turns team-teaching the capstone design with 

Prof. Cheung and Nihous. 

Ocean and Resources Engineering is an advanced-level program. The faculty members spend a 

significant portion of their time advising students on their research work at the MS and PhD 

levels. The departmental faculty members are primarily responsible for academic advising and 

carry a major portion of the research advising duties by serving as research committee chairs. 

The cooperating faculty members are also actively involved in the students’ research work. 

Many of them have chaired and served on research committees. They bring in research expertise 

not covered by the departmental faculty and provide additional research funding to support 

graduate students. Profs. Becker and Merrifield were formally Ocean and Resources Engineering 

faculty and continue to work closely with the Department. Several of the affiliate faculty 

members have also served on student research committees and provide insights from the 

perspective of the industry. 
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Table 6-4.  Teaching Assignments from Fall 2013 – Spring 2015 

Faculty 

Number of Credits 

Fall 2013 Spring 2014 Fall 2014 Spring 2015 

K.F. Cheung 

R.C. Ertekin 

B.Howe 

Z. Huang 

E. Nosal  

B.D. Greeson 

J.C. Wiltshire 

G. Nihous 

3 

3 

3 

na 

3 

0 

3 

3 

3 

3 

3 

na 

4 

3 

3 

3 

6 

3 

3 

6 

3 

0 

3 

4 

6 

3 

3 

3 

na 

0 

6 

7 

 *Team-taught with K.F. Cheung 

C. Faculty Size 

An analysis of the faculty is provided in the Appendix. The eight faculty are sufficient to deliver 

a strong program. Six of the departmental faculty members have education backgrounds in civil 

engineering, mechanical engineering, and naval architecture. These three distinctly different 

disciplines provide a broad coverage of the Ocean and Resources Engineering program. The 

faculty have a combined 123 years of experience at the University of Hawaii in addition to 89 

years of government and industry experience. The prior industry experience includes oil 

companies, shipyards, and consulting firms specializing in coastal, offshore, harbor, and 

environmental engineering. Faculty were involved in a variety of engineering projects that range 

from preliminary design and feasibility assessment to detailed design and construction 

worldwide. One current and one emeritus faculty member are registered Professional Engineers 

in the state of Hawaii. Students have no trouble in finding willing faculty members to advise 

them and serve on their committees. The faculty are also involved with many service projects 

particularly to State agencies and professional societies in terms of bringing major conferences to 

Hawaii. 

Research is one of the strengths of the Ocean and Resources Engineering program. During the 

period, the faculty members received over $10 million of research grants and contracts as 

University of Hawaii Principal Investigators . They published over 100 articles during the same 

period (see complete Departmental publication list in the Appendix). The articles were published 

in the best national and international journals of direct relevance to the Ocean and Resources 

Engineering program.  These journals included: 

 Engineering Analysis with Boundary Elements 

 Fluid Dynamics Research 

 Fluids and Structures 

 Geophysical Research Letters 

 IEEE Journal of Oceanic Engineering 

 International Journal of Heat and Fluid Flow 

 International Journal for Numerical Methods in Fluids  

 International Journal of Offshore Mechanics and Polar Engineering 
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 Journal of the Acoustical Society of America 

 Journal of Coastal Research 

 Journal of Energy Resources Technology 

 Journal of Engineering Mathematics 

 Journal of Engineering Mechanics 

 Journal of Fluid Mechanics 

 Journal of Geophysical Research 

 Journal of Hydraulic Engineering 

 Journal of Hydraulic Research 

 Journal of the Marine Acoustics Society 

 Journal of Marine Environmental Engineering 

 Journal of Offshore Mechanics and Arctic Engineering 

 Journal of Physical Oceanography 

 Journal of Waterway, Port, Coastal, and Ocean Engineering 

 Marine Technology Society Journal 

 Marine Georesources and Geotechnology 

 Mechanical Engineering 

 Ocean Engineering 

 Wave Motion 

Many of the publications were co-authored by students, who worked on their MS theses and PhD 

dissertations under the guidance of faculty members. 

The faculty members are also actively interacting with community groups. They are members of 

national and international professional societies, including: 

 Acoustical Society of America 

 American Geophysical Union 

 American Society of Engineering Education 

 American Society of Civil Engineers 

 American Society of Mechanical Engineers 

 IEEE Oceanic Engineering Society 

 International Ship Structure Congress 

 International Society of Offshore and Polar Engineers 

 Marine Technology Society 

 Society of Naval Architects and Marine Engineers 

 Society of Mining, Metallurgy and Exploration (formerly Society of Mining Engineers) 

 The Oceanography Society 

Some faculty members have served as officers of these organizations and organized international 

conferences, such as: 

 International Conference on Offshore Mechanics and Arctic Engineering, Mexico, 2003 

 International Conference on Offshore Mechanics and Arctic Engineering, Honolulu, 

Hawaii 2009 

 IEEE/MTS Oceans Conference, Honolulu, 2001 and 2011(co-chaired)  



 

   54 

 International Workshop on Very Large Floating Structures, Honolulu, Hawaii, 1999 

The faculty members are also active in community service and serve on various advisory 

committees, including: 

 Ala Wai Canal Improvement Advisory Committee, Department of Land and Natural 

Resources, State of Hawaii 

 Coastal Erosion Advisory Group, Department of Business, Economic Development and 

Tourism, State of Hawaii 

 Land Erosion Control Advisory Committee, City and County of Honolulu 

 Multi-Hazards Science Advisory Committee, Department of Defense, State of Hawaii 

 Tsunami Technical Review Committee, Department of Defense, State of Hawaii 

 Water Quality Advisory Committee, Department of Health, State of Hawaii 

Faculty members in professional fields of study, such as engineering, are better teachers and 

researchers, if they continue to practice and apply their knowledge in the real world. This is also 

the most direct way to interact with the professional communities. Recently the faculty members 

have been involved in engineering projects with: 

 Applied Technology Corporation 

 Bishop Museum 

 Belt Collins Hawaii, Ltd. 

 Booz Allen Hamilton 

 Dept. of Business, Economic Development and Tourism, State of Hawaii 

 Martin & Chock, Inc. 

 Makai Ocean Engineering, Inc. 

 Navatek Ltd. 

 Ocean Engineering Consultants, Inc. 

 Oceanit Laboratories, Inc. 

 PACE Technologies 

 Pacific Disaster Center 

 Sea Engineering, Inc. 

 SSFM International 

 Trex Enterprises Corporation - Maui 

 U.S. Army Corps of Engineers, Mississippi Valley Division 

In addition, the faculty members have worked as visiting researchers or professors at various 

institutes worldwide, including: 

 Toho University in Chiba, Japan 

 Naval Surface Warfare Center Carderock Division, Maryland 

 Department of Applied Physics, Christian Albrechts University, Kiel, Germany 

 Department of Naval Architecture and Offshore Engineering, University of California, 

Berkeley, California 

 Fluid Engineering Department, Universidad Carlos III de Madrid, Spain 

 Royal Technical University, Stockholm, Sweden 

 University of Washington, Applied Physics Laboratory  
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These research, scholarship, and professional activities are instrumental in maintaining the 

timeliness and diversity of the Ocean and Resources Engineering program. The cooperating and 

affiliate faculty members, who have backgrounds in biochemical engineering, civil engineering, 

geophysics, oceanography, ocean engineering, and mechanical engineering, and the same level 

of professional competency, add to the diversity of the program. 

The eight faculty in the department provide abundant opportunity for interaction for the 

approximately 20 students (a 1:2.5 faculty to student ratio is unprecedented). Each student has an 

advisor who interacts with them regularly to ensure they are making progress and are well 

counseled. The faculty are also actively involved in University service activities. Professor 

Ertekin has served on the Faculty Senate. Professors Howe and Wiltshire are part of the SOEST 

Executive Committee, advising the Dean on management of the School. Professor Nosal serves 

on the school curriculum review committee. Professor Howe serves on the research council and 

ship committee to name a few.  The faculty are also very involved with the local engineering 

community having serve as officers in several of the societies noted above. Professor Ertekin is a 

Fellow of SNAME. Professor Wiltshire is a Fellow of the Marine Technology Society. The 

faculty actively work through these societies to interface with the local engineering community 

to provide opportunities and employment for students. Wiltshire is the advisor to the student 

MTS section which provides free membership to students (paid for with department funds).     

 D. Professional Development 

The Department is most fortunate in that of its 8 faculty, five are at the highest rank. These 

faculty are very active with professional societies. They are reviewed every five years during a 

rigorous post tenure review process. The faculty are awarded sabbaticals every seven years to 

help sharpen their skills and better acquaint them with the modern engineering world and state of 

the art practices. They are encouraged to undertake consulting activities and interface closely 

with the tight-knit Hawaii ocean engineering community. The University Research Council 

provides travel funding to attend professional society meetings when grant monies are not 

available. All of the faculty regularly attend these professional society meetings (listed above) to 

maintain their edge on the latest research. 

 

One faculty member, Dr. Zenhua Huang, was hired a year ago as a new assistant (now associate) 

professor. He will come up for tenure in three years. In order to help him progress he is being 

mentored by several senior faculty members.  He is assigned classes and senior committee 

responsibility to challenge him and bring him into contact with senior university officials. 

Department members are also very active in several ocean engineering professional societies. He 

is strongly encouraged to actively participate in these societies. 

 

Two other members of the department are at the associate professor level. Both are tenured 

(Nosal and Nihous). The same mentoring process is undertaken with them. 
 

Dr. Cengiz Ertekin may retire from the ORE department in late 2015 after 30 years of service. 

His position will be advertised and replaced.  
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 E. Authority and Responsibility of Faculty 

As a whole the faculty create and modify courses (most recently majorly revising ORE 202- 

Ocean Technology). The faculty set program objectives and modify them in accordance with 

guidance received from the advisory committees. The faculty as a whole also decide on the 

student outcomes and assess the attainment of these outcomes through exercises and surveys. 

Decisions of the faculty on curriculum go to the curriculum committee for approval. Major 

program changes then go to the Dean for approval. An annual department assessment is done by 

the university’s assessment office and the Associate Dean for academic affairs to ensure 

compliance and progress.   

Courses are initially developed by qualified faculty members in response to an identified need or 

opportunity. The latest fully new (as opposed to majorly revised) course created in the Ocean and 

Resources Engineering Department is ORE 654, our acoustics course. This was created in 

response to a demand from our advisory panels, IEEE Oceanic Engineering Society guidelines 

and ABET advisors. It was given final approval by the University’s Graduate Division. 

Once created, the course is evaluated by a standing SOEST curriculum committee. The 

committee evaluates the course for level, excellence of the instructor, consistency and 

appropriateness for the program. ORE has one member on the curriculum committee (Prof. 

Nosal). All NEW courses and major course changes must be evaluated by the curriculum 

committee. The curriculum committee then makes a recommendation to the Dean’s office, which 

forwards it to the Vice Chancellor for Academic Affaires and the Graduate Division. If the 

course is approved at all levels, it then goes in the University Course Catalog and becomes part 

of the ORE program. 

Ongoing course evaluation is done by on-campus review teams reporting to the Vice 

Chancellor’s Office. They periodically review all courses for appropriateness of level and 

content. All courses are required to be evaluated by students each semester they are taught. Poor 

student evaluations or complaints would trigger a departmental review, as well as overall 

university review immediately. The initial departmental review would entail evaluation of the 

syllabus, discussion with the instructor, remarking of assignments and sitting in the class by the 

chairman or other members of the ad hoc evaluation team. 

The School of Ocean and Earth Science and Technology has committed to the expansion of the 

ORE Department. The faculty have gone from four active members in 2007 to eight in the last 

several years. Although the State’s economic situation is making further expansion difficult, the 

long-term plan is to progress with more faculty, courses and student support. For a specialized, 

graduate only department such as ORE, this represents a solid commitment from the University 

Chancellor and Vice Chancellor for Research and a good sharing of responsibility for ocean 

engineering education with the faculty. 
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CRITERION 7.  FACILITIES 

 
A. Space 

The Department of Ocean and Resources Engineering has access to the facilities needed to 

deliver the Student Outcomes and achieve the Program Educational Objectives. Students are 

provided hands-on experience that includes laboratory experiments, in-ocean measurements, 

ROV and AUV operations. The program requires extensive use of engineering tools and 

computers in the coursework. Some students are exposed to state-of-the-art computing 

infrastructure and high-fidelity simulation models through research work, depending on the 

research topic they focus on. The following sections outline the available facilities. These 

facilities are available for a variety of instructional and research uses, depending on which 

classes a student takes and what topic they choose for their research. 

Offices 

Every faculty member has a well-appointed private office of a required minimum of 150 square 

feet. Offices are equipped with high-speed internet connections. Most faculty members provide 

computer equipment suited to their research, bought on their grants or start-up funds provided by 

the Dean’s office. Should such funding not be available the Department will provide the 

necessary computers. Office and computer capability allows each faculty member to comfortably 

meet with advise and interact with students. Most of the faculty offices are in the departmental 

complex on the fourth floor of Holmes Hall. A few faculty offices are in adjoining SOEST 

buildings. Post Docs and technicians are normally housed two to the equivalent of one faculty 

office. There is also office space for all graduate students in the department. There are four large 

rooms and four smaller ones partitioned into individual graduate student space. The graduate 

student spaces are: Holmes 407 and 407A (12 students), 408 (10 students), POST 132 and 132A 

(12 students), HIG 321 and 322 (4 students) and MSB 318 (3 students). Each graduate student is 

assigned a desk and is provided a broadband Internet connection at no cost. Most of the rooms 

also have file cabinets, bookshelves, tables, general-purpose computers, and printers for student 

use. Clerical staff are assigned to the main office. The office is run by a secretary, administrative 

assistant and occasional student assistants. The office also contains the department files, 

reference books and office supplies cabinet. The space is adequate for a department of 8 faculty 

and 25 graduate students. 

Classrooms 

The department offers up to 8 courses per semester during the academic year. The enrollment in 

each course ranges from 2 to 13. The Department has a reserved 15-seat classroom in Holmes 

Hall, where the department is located. Additional classrooms can be assigned to the department. 

Each classroom in Holmes Hall has audio-video equipment, internet access as well as an 

overhead projector and at least one large blackboard. The facilities are adequate for instructional 

purposes. The capstone design class meets in the department conference room and occasionally 

at the off-campus offices of affiliate faculty members to simulate actual work environments. 
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Fluid Dynamics Laboratory 

The Fluid Dynamics Laboratory focuses on the study of coastal and marine hydrodynamics 

including wave dynamics, wave-interaction with coastal structures, sediment transport, flow over 

rough boundaries, turbulent dispersal of pollutants and nutrients, and performance of hydrofoils. 

In addition, the laboratory is home to the Fluid Dynamics Education Laboratory, which serves as 

a center for teaching of fluids phenomena in support of courses within the Department and 

SOEST and is available to the general University community.  

The laboratory houses a number of experiment tanks, which are used for both research and 

teaching demonstrations. These include a 10-meter long, 30 × 10 cm wave channel and a rotating 

table. The tanks allow demonstration of a range of fluid flow phenomena including wave 

breaking, wave reflection by coastal structures, down-slope currents, and internal waves in 

stratified fluids along with rotational effects such as spin-up, Ekman flow and geostrophy. 

Laboratory instrumentation includes several sets of wave gauges for wave surface elevation 

measurements, a number of Acoustic Doppler Velocimeters (ADVs), which obtain high 

frequency, single point, 3-component velocity measurements, and a laser-based Particle Imaging 

Velocimetry (PIV) system, which obtains two-dimensional fluid velocity via laser imaging 

techniques. A pulsed YaG laser with digital still and video cameras is used for flow visualization 

and measurement. 

KiloNalu Ocean Observatory, AUV and In-ocean Experiments 

The Department maintains research facilities at Snug Harbor and offshore of Kewalo Basin for 

staging and in-ocean experiments. These facilities include field research equipment and 

instrumentation, a 25-ft motorboat (R/V Kilo Kai) and access to larger research vessels as well as 

machine shop support. The state-of-the-art Kilo Nalu Reef Observatory on the south shore of 

Oahu provides a window into the nearshore coral reef physical, biological and chemical 

environment. The setting for Kilo Nalu is the region offshore of Kakaako Waterfront Park, east 

of downtown Honolulu and west of Waikiki and Ala Moana. The observatory is managed and 

maintained by ORE and has been used in numerous research projects focusing on water quality 

variability, benthic boundary layer physics and geochemistry, stratified turbulence, internal wave 

dynamics and sediment porewater processes. Research at the observatory involves collaborations 

with numerous units across UH (Oceanography, HIMB, HIGP, Mechanical Engineering), as well 

as outside the University (Stanford University, University of California, San Diego, Naval 

Postgraduate School, Oregon State University, NOAA CRED and NOAA PMEL) with funding 

from a range of agencies (National Science Foundation, NOAA Coastal Services Center, Office 

of Naval Research, UH Sea Grant Foundation, City and County of Honolulu). In addition, Kilo 

Nalu is a key component in the Hawaii Ocean Observing System (HIOOS) providing real-time 

observations for online access and for numerical model validation. 

Kilo Nalu provides data and power connections to a suite of observational instruments. Baseline 

observations include water currents and temperature versus depth, directional wave spectra, 

salinity, acoustic backscatter, turbidity, dissolved oxygen, and chlorophyll fluorescence. 

Meteorological data is collected at the observatory’s shore station. The 7-acre in-ocean test range 
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off Kewalo Basin extends from 5 to 20 meters depth with test platforms equipped with shore-

cabled power supply outlets and data connections. The Kilo Nalu equipment suite includes 

acoustic current profilers, current meters, wave gauges, thermistors, pressure sensors, 

conductivity-temperature-depth (CTD) sensors, anemometers, buoys, mooring equipment, and 

SCUBA diving gear. 

The ORE field program operates a REMUS (Remote Environmental Monitoring UnitS: Hydroid, 

Inc.) autonomous underwater vehicle (AUV) in support of research and teaching programs. The 

AUV can operate at depths of up to 100 m (328 feet) and is equipped with two ADCPs (Acoustic 

Doppler Current Profilers), one upward looking and one downward looking, and sidescan sonar. 

The UH REMUS is additionally outfitted with underwater modem communication, GPS 

navigation, a Seabird CTD, a Wetlabs ECO sensor, and Wi-Fi. Other sensors can be added as 

needed. Four batteries power the vehicle for maximum mission distances of approximately 55 

km at 3 knots. The vehicle is small in comparison to most AUVs, with a weight of 90 

lbs.  REMUS can be deployed and recovered by two individuals from a small craft. 

In addition, the ORE field program operates a Seabotix LBV150 remotely-operated vehicle 

(ROV). The LBV150 is equipped with two video cameras and a grabber arm and can operate to 

depths of 150 m from small vessels. 

Aloha Cabled Observatory (ACO) 

 

The ALOHA Cabled Observatory (ACO) is a general purpose “node” providing power, 

communications and timing connectivity for science use at Station ALOHA 100 km north of 

Oahu. Included are a suite of basic sensors making core measurements, some local and some 

sensing the water column. At 4728 m deep, it is the deepest scientific outpost on the planet with 

power and Internet.  

The ACO was deployed in June 2011 to support innovative scientific research at Station 

ALOHA (Figure 1). Station ALOHA is the field site of the NSF-funded Hawaii Ocean Time-

series (HOT) program that has investigated temporal dynamics in biology, physics, and 

chemistry since 1988, at a site that is representative of roughly 70% of the world ocean. Research 

cruises (~monthly since 1988) sample the ocean from top to bottom to monitor and study 

changes on scales of months to decades. The co-located Woods Hole mooring (WHOTS) 

provides meteorological and upper ocean physical data. Together, HOT, ACO and WHOTS 

provide a truly unique set of complementary in-situ observations of the ocean across all 

disciplines and regimes (deep sea, near surface, etc.).  
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Figure. The current ACO configuration (November 2014). The BSP1 sits off to the right about 

18 m; ROV Jason is just about to cut floats above free. A banner with contributors is by the OBS 

(photos by Jason). 

The ACO system uses a retired AT&T telecommunications cable. In 2007 the cable was cut and 

one end moved slightly and a ‘proof module’ hydrophone attached. In June 2011, a general 

purpose ‘node’ was connected and the ACO has been providing power (1200 W), network 

communications (100 Mb/s) and timing (1 μs) to the seafloor node and instruments at 4728 m 

water depth since then. During a service cruise in November 2014, a camera system (CAM2 and 

LIGHT1) and a basic sensor package (BSP1) were added. Station ALOHA is unique in the world 

for the combination of long-term world-class ocean sampling coupled with multitudes of short to 

long term process studies and other research. 

While supporting science research, the ACO provides many opportunities for ORE for teaching 

and research within classes, degree projects, and independent study, e.g., learning spectral 

analysis of ambient sound, analyzing the real time data (e.g., whale detection and real time 

reporting thereof, temperature variability, video and audio), software for displaying engineering 

and video/audio data, developing and preparing instrumentation and infrastructure for 

deployment, and participating in cruises with leading edge equipment. The SOEST 6000-m rated 

remotely operated vehicle (ROV) supports the latter. ACO is a topic in various classes: Seminar 

on Research (Honors 101), Ocean Technology (ORE 202), Earth System Science and Data 

(OCN 363), Ocean Acoustics (ORE 654), Ocean Engineering Laboratory (ORE 601), 

Oceanography for Engineers (ORE 603), and Numerical Methods (ORE 766).  

Hawaii Undersea Research Laboratory 

 

The Hawaii Undersea Research Laboratory (HURL) has facilities at Makai Pier. HURL operates 

two deep diving (2000 m) submersibles, the PISCES IV and PISCES V and a remotely operated 

vehicle. The ROV and submersibles operate off the 225-foot research vessel, Ka‘imikai-o-

Kanaloa (KOK), obtained for the University and largely supported by HURL. The submersibles, 

CAM2 CAM1 OBS 

JBOX 

LIGHT1 

BSP1 4728 m 
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ROV, and their mothership conduct a wide range of engineering and oceanographic research 

activities. Time on the submersibles and ROV is available to the faculty and students through 

submission of proposals. In addition, many students in the Ocean and Resources Engineering 

program find thesis projects, financial support and advisors studying various aspects of the 

dynamics of submersible and ROV operations, as well as new instrumentation, control, and 

equipment applications. The number of full research assistantships provided by HURL to ORE 

students has varied up to 2 per year. The HURL facilities, test site, pier and machine shop are 

available to the students of the department for a range of projects working or instrumentation 

beyond those directly funded by HURL. The machinists and technicians of HURL will be 

actively working on this grant. Many theses in the area of ocean energy resources will find 

support in this work. HURL and the Department of Ocean and Resources Engineering have a 

very close working relationship at all levels. 

B. Computing Resources 

Department Computing Facilities and Software 

 

The Department and the faculty operate several clusters and six Linux systems and a network of 

Pentium-based PCs. All students are given computer accounts and email access on at least one of 

the Unix systems and the PC network. All PCs are installed with the current version of Windows 

and MS Office. All research assistants have assigned PCs. A number of software packages are 

available to the students for coursework and research. Software available for students include: 

 

 Tecplot (versions 8.0, 9.0, 9.2, 10.0, 360) 

 Fortran 95 Linux PRO v6.2, 95 Standard v5.7, C/C++ 

 Microsoft Office 2007, XP 

 Microsoft Publisher 2007 

 Aces 7b 

 Dream Weaver 8 

 Delft Ship Pro v7.14 

  MATLAB 2013b, 2014a  

 Adobe Acrobat 9 Pro Extended 

 Mathematica 2.2            

                                                                              

Software Used for Research 
 Matlab 

 Python 

 WAMIT (a potential flow hydrodynamic wave-body flow solver, under academic 

license),  

 OpenFOAM (an open source full Computational Fluid Dynamics solver) and  

 MITgcm (an ocean general circulation model developed at MIT - open source) 

 PGI Compiler 

 Lahey Fortran 

 Intel Fortran Compiler 
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 ArcGIS 10 

 Google Earth Professional 

 
AIX/Linux Computers 

 6 total Linux (2 Conghao, Florian, Troy, Prof. Cheung, Prof. Huang) 

Computers Equipment Used for Research 
  multicore GPU (Graphical Processing Unit) workstation with 448 NVIDIA Tesla GPU 

cores and 12 Intel Xeon CPU cores (Nosal) 

 16-node computer cluster with 128 CPUs maintained by SOEST (Nihous) 

 27-node computer cluster with 464 Intel Xeon CPUs and 123 TB RAIDs maintained by 

SOEST (Cheung) 

 

Students taking ORE 630 are also given access to the finite element package ANSYS, which is 

maintained by the Department of Mechanical Engineering. 

 

University-Wide Computing Resources 

 

Information Technology Services supports public computing labs for all currently affiliated 

University of Hawaii students, faculty and staff for University business and/or educational 

purposes. The computer labs are intended to provide a place to learn, study, and research. Labs 

are located at: Sinclair Library 1st floor (Wong Computer Lab) and Hamilton Library 1st floor 

(Hamilton CLIC). These facilities are quite comprehensive and are listed below. 

 

Hamilton CLIC Lab 

 Computers Currently Available: 

 60 Dell Optiplex 9020 

 18 Dell Optiplex 980 

 1 Dell Optiplex 9020 ADA Station 

 Printing (requires a library copy card, 11 cents per page) 

 2 HP LaserJet 4515 

 

Services: 

 Laptop Wireless Support 

 2 Scanning Stations 

 

Software: 

 Microsoft Office 2010 

 Word, Excel, Powerpoint, etc. 

 Internet Explorer 11 

 Mozilla Firefox ESR 24 

 Google Chome 

 Acrobat Reader 11 

 SSH Secure Shell Client 3.2.9 
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 McAfee VirusScan 8.8i 

 VLC Player 

 Stellarium 

 Aleks 

 Java 

 Quicktime 

 GIMP 2 

  

Hardware: 

Dell Optiplex 9020's: 

 Intel Core i5 

 500GB Hard Drive 

 8GB RAM 

 DVD/RW Combo Drive 

 21" Dell Flat Panel Display 

Dell Optiplex 980's: 

 Intel Core i5 

 250GB Hard Drive 

 4GB RAM 

 DVD/RW Combo Drive 

20" Dell Flat Panel Display 

 

 

Sinclair Wong Computer Lab 

 Computers Currently Available: 

 36 Dell Optiplex 9020 

 2 Apple iMac 20" 

 1 Dell Optiplex 9020 ADA Station 

 Printing (requires a library copy card, 11 cents per page) 

 2 HP LaserJet 4515 Printers 

 

Services: 

 UH Username Password Resets 

 You must provide a valid government issued photo ID (i.e. driver's license, state ID, or 

passport) 

 Laptop Wireless Support 

 1 Scanning Station 

 

Software: 

 Microsoft Office 2010 

 Word, Excel, Powerpoint, etc. 

 Internet Explorer 11 

 Mozilla Firefox ESR 24 

 Google Chome 

 Acrobat Reader 11 

 SSH Secure Shell Client 3.2.9 
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 McAfee VirusScan 8.8i 

 VLC Player 

 Stellarium 

 Aleks 

 Java 

 Quicktime 

 GIMP 2 

  

Hardware: 

Dell Optiplex 9020's: 

 Intel Core i5 

 500GB Hard Drive 

 8GB RAM 

 DVD/RW Combo Drive 

21" Dell Flat Panel Display 

 

Maui High Performance Computing Center 
 
The Maui High Performance Computing Center (MHPCC) is an Air Force Research Laboratory 

Center. It is also a Distributed Center of the Department of Defense High Performance 

Computing Modernization Program and ranked as one of the top 20 supercomputer sites in the 

world. Its tera-scale, high-performing computing resources showcase a range of technologies, 

from IBM Power3 16-way configurations to the largest Linux Supercluster in the Department of 

Defense inventory. The Department of Ocean and Resources Engineering has a joint research 

project with MHPCC, which provides computer accounts, CPU time, and technical support to 

faculty members and research assistants working on the project. 

In general, computer and laboratory equipment are adequate for most students to complete their 

Master’s studies. A few students rely on equipment in other departments, especially Civil 

Engineering or at other universities through research exchange programs. Several students, for 

example, have in the past gone to the University of Oregon to use wave tank facilities. 

The department employs one or two departmental Teaching Assistants who look after the 

department’s computers and network connections. The network is also supported by the SOEST 

Research Computing Facility (RCF) and its several technicians who are paid solely to maintain 

all SOEST computer connections. These SOEST technicians are on call during business hours 

and are very efficient at solving most computer problems. 

C. Guidance  

 
Students are taught general lab principles in the Ocean Engineering Lab - ORE 601. Naturally, 

basic lab and engineering skills have been mastered during the student’s undergraduate years. 

Each specialty research lab such as Kilo Nalu, the fluid dynamics lab, ACO or HURL maintains 

its own staff of technicians who train students in the use of materials pertinent to those labs. 

Training is part of the staff’s function and because the numbers are small (28 graduates over a 

five year period) the training and supervision aspect of technician’s work is something they take 

seriously and look forward to. Essentially these labs run apprentice programs in the use of their 
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facilities. 

 

The lab staffs particularly focus on safety instruction for the students, as this is the highest of 

University priorities. Students are taught the safety features of each piece of gear and its safe 

utilization. The labs are continuously inspected by the University’s Office of Environmental 

Health and Safety who review safety programs, documentation and inspection.  

 

D. Maintenance and Upgrading of Facilities 

 
Maintenance and upgrade of facilities associated with ORE is dependent on grants received by 

the Principle Investigators. Most investigators are eager to maintain state of the art facilities. 

Only very basic computer access is supported by departmental funds and upgrades in software 

and hardware are done at the teaching assistants at the start of the year.   

 

As ORE is a graduate department with a small number of students doing highly specialized 

research in focused labs, the acquisition of laboratory equipment is not a departmental process 

but is focused on the individual lab. Each of these labs has its own plan and acquires equipment 

in relation to the number of grants coming in and the progress of these grants. Most labs have 

technicians and lab engineers on the grants carrying out maintenance and upgrades. This is 

certainly true of Kilo Nalu, the Fluid Dynamics Lab, the Aloha Cabled Observatory and HURL. 

This has proved adequate for the needs of most research. The Department also has on staff Jim 

Jolly, a half time technician, to help with a number of specialized programs in particular ACO 

and the gliders. 

SOEST also has an engineering support facility of half a dozen, machinists, electrical and 

mechanical engineers who can be engaged at cost to provide support services of all types on 

short notice or for a longer term. 

E. Library Services 

 
Collections and Access 

 

The University of Hawaii at Mānoa Library has acquisition plans and collection policies to 

ensure that the engineering collections that serve the Civil, Computer, Electrical, and Mechanical 

Engineering programs in the College of Engineering, the Biological Engineering program in 

CTAHR and the Ocean and Resources Engineering program in SOEST are continuously updated 

and maintained.  When possible the library selects online formats over print to provide 

immediate access to faculty and students.   

 

The library subscribes to major article databases in engineering, such as the ASTM Standards 

and Engineering Digital Library, ASCE Civil Engineering Database, Compendex, IEEE Xplore, 

and to general research article databases such as Web of Science and ScienceDirect.  In addition, 

the UHM Library provides a robust interlibrary loan program for print and online resources that 

is free to faculty, staff, and students.   

 

The library provides course reserves in print and as e-reserves through the online catalog Hawaii 

Voyager.  ScholarSpace, a repository for digital dissertations and theses and faculty research, 
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provides open access to research by UH Manoa scholars, see 

[http://scholarspace.manoa.hawaii.edu/].   

 

Librarians who are assigned as liaisons to the engineering departments provide course-related 

instruction when requested by faculty and instructors. This is a particularly useful service that 

new ORE faculty have been encouraged to use. 

 

The Science and Technology Reference Department is the department that serves the engineering 

departments and is located in Hamilton Library, see [http://www.hawaii.edu/sciref].   (Sara 

Rutter, Science Librarian: srutter@hawaii.edu) 

 

Library Facilities  

 

The UH Manoa Library (Hamilton Library and Sinclair Library) houses two computer labs 

maintained by UH ITS.  The library provides 13 group study rooms, and 2 presentation rooms 

that students may reserve. 

 

Library Data 

 

The UH Mānoa Library has a staff of 46 FTE library faculty, 89 FTE support and professional 

staff and 46 FTE student assistants. The collections total 3.1 million volumes, and include 

132,000 electronic books, 237 active databases, and 49,391 e-journal subscriptions.  

 

F. Overall Comments on Facilities 

 
In general the ORE does not maintain Departmental Laboratories so this is not a wide issue. 

Each research laboratory meets university standards and is routinely inspected for safety 

compliance by University inspectors from the Office of Environmental Health and Safety. ORE 

takes guidance from the College of Engineering Safety Committee. ORE acts to disseminate 

safety information it receives to each of tis faculty members so they may bring their labs up to 

the highest standards. 

 

 

CRITERION 8.  SUPPORT 

 
A. Leadership 

The program is lead by the Departmental Chairman. Since 2010, this has been Dr. Bruce Howe. 

In ORE, Dr. Howe is responsible for supervising the faculty, including assigning faculty teaching 

and committee responsibilities, as well as overseeing that University polices and regulations are 

complied with in an efficient manner. Dr. Howe is assisted by associate chair, Dr. Wiltshire, and 

graduate chair Dr. Fai Cheung. Dr. Wiltshire is a professionally trained manager currently also 

serving as Director of the Hawaii Undersea Research Laboratory. After his PhD, Dr. Wiltshire 

was trained in public administration and served as the State of Hawaii’s Ocean Resources 

Manager. Dr. Kwok Fai Cheung, P.E was Departmental Chairman from 2001-2007. Dr. Cheung 

turned the department around in the early 2000’s and is responsible for most of the innovative 

change that has allowed the department to meet ABET-EAC requirements and move forward. 

mailto:srutter@hawaii.edu
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The Department Chair is nominated by the departmental faculty and then selected by vote. The 

final selection is approved by the Dean of the School of Ocean and Earth Science and 

Technology and the appointment made for 3 years. The Chair is closely assisted by the Associate 

Chair and the Graduate Chair who are appointed. These appointments, made by the Dean are 

also for 3 years. This group of three handles day to day administration of the department. Major 

policy decisions are handled at monthly faculty meetings and decided by vote. As the department 

is small, this system has successfully insured both quality and continuity. The department also 

has a series of standing subcommittees  (admissions for instance) which report back periodically 

to the faculty as a whole. With only 8 faculty this helps to divide the work load. The small 

number of students ensures that any problem can be handled quickly and efficiently and that 

there are adequate, well trained people in charge to ensure the program quality is maintained. 

 

B. Program Budget Process and Financial Support 

 

The University of Hawaii provides State of Hawaii General Funds (GF) from the State 

legislature along with Tuition Special Funds (TSF) to support the salaries and operation of the 

School of Ocean and Earth Science and Technology (SOEST).  General Funds are used to pay 

for most of the tenure track faculty and permanent staff salaries while the tuition monies are used 

to pay the balance of tenure track faculty and permanent staff salaries, temporary staff and 

operational expenses such as phone rentals, supplies, maintenance of equipment, and so forth. 

Funding for the School by the University has been historically based until now, and so the base 

has not changed substantially for many years except for budget reductions at the University level 

and union approved faculty and staff salary adjustments.  

 

These sources of funding, along with contributions made to the UH Foundation for ORE, have 

been adequate to support the School’s financial needs including expenses for new faculty, with 

the University assisting with faculty start-up needs.  In 2008 - 2009 substantial budget reductions 

took place as recorded in the last ABET-EAC review, but the School was able to accommodate 

the budget reductions.  Starting in FY13 new rounds of budget reductions have taken place and 

the long-term outlook is more problematic.  

 

The vast majority of the funds in the non-research budget is in faculty and office staff salaries. 

Faculty salaries are negotiated at the time of hire by the Dean’s office. Although the Department 

recommends to the Dean’s office to hire a candidate or not, the Department is not part of the 

salary negotiation process. Further adjustments to salary are largely by contract negotiations 

between the faculty union and university. In times of more abundant financial resources, small 

merit increases were possible. Faculty involvement was sought for such increases. Departmental 

office staff are also hired on a salary scale fixed by the school’s business manager. Once 

negotiated and fixed, salaries are simply added into the department’s budget allocation. Supplies 

are bought on an as needed basis. A small budget is established for this on the basis of past 

expenditures. 
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Institutional Support 

The institutional funding for the Ocean and Resources Engineering program has three categories: 

state general fund, tuition special fund, and research and training revolving fund. The state 

general fund contribution is calculated based on the number and rank of full-time equivalent 

positions in the Department. The state general fund and tuition special fund, in principle, cover 

the salaries of the faculty, staff, and teaching assistants as well as the operations of the 

Department. The research and training revolving fund derives from the indirect cost generated by 

extramural research projects in the Department. The revolving fund varies year to year 

depending on the amount generated by the faculty and the amounts retained by the University 

and SOEST administrations. Currently most projects have a 41% overhead, half of which is 

returned to the Dean’s Office. Half of the Dean’s share is typically returned to the department, 

which in fiscally abundant times, returned all of this share to the principal investigator and in the 

present fiscally challenging times returns half. This portion of the revolving fund overhead return 

is very important to the principal investigators as it supports research-related activities not 

covered by grants or contracts. 

Tables in Appendix D summarize the support expenditures of the Department. The tuition special 

fund, supplemented by state general fund and research and training revolving fund, is the main 

source of this budget. Unlike other academic units with high undergraduate teaching load and high 

tuition revenue, the Department does not have a regular budget for faculty travel as most faculty 

travel is supported on individual grants.  The department’s operational expenditures decreased 

dramatically in the late 1990s due to the closing of the off campus Look Laboratory of Ocean 

Engineering. Subsequently, the Department has a new on-campus laboratory, which is covered by 

the regular university maintenance budget at no cost to the Department. Most new equipment is 

purchased on grants. When a grant is not available, the allotment for equipment purchase will vary 

depending on the amount of funds left at the end of each fiscal year. In general meets the needs of 

the Department are met through one of these two modes of purchase. The Department has been 

supporting one-to-two graduate teaching assistants. The department budget covers a portion of the 

cost of part-time office assistants and the reminder is supported by research projects. 

Research Funding 

A significant source of funding for graduate education and research training is extramural. The 

funded research projects awarded to the departmental faculty members as principal investigators 

during the last five academic years or since they joined the department are listed below (Table 8-

1). 

Table 8-1.  Recent Funding 

Agency 

Proposal Title Award Amount 

HI State Civil Defense (DOD 

pass through)  

Tsunami Inundation Map for Hawaii 

2010 - 2014 

$792,981 

Defense Dept. – Army Modeling of Hurricane Surge and Waves for 

Hawaii  2010 - 2011 

224,883 
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Defense Dept. – Navy Response of Marine Vehicles Advancing in a 

Seaway and in the Surf Zone 2010 - 2011 

149,916 

Woods Hole Oceanographic 

Institute 

Shoreline Evolution and Coastal Resiliency at Two 

Military Installations: Modeling of Hurricane 

Surge, Waves, and Overwash 2010-2013 

227,446 

Defense – Navy ONR 
Coupling of Coastal Wave Transformation and 

Computational Fluid Dynamics Models for 

Seakeeping Analysis  2012 - 2014 

114,302 

National Science Foundation Collaborative Research: RAPID:  Post-Disaster 

Structural Data Collection Following the Tohoku 

Tsunami 

28,835 

Homeland Security, Dept. 

American Samoa 

Tsunami Inundation Mapping for American Samoa 

2013 

150,000 

Healy Tibbits Builders, Inc.  Ocean Engineering Internship 2010-2011 86,610 

Oceanit Laboratories, Inc.  Ocean Engineering Internship  2010-2011 86,610 

Makai Ocean Engineering, Inc. Ocean Engineering Internship 2010-2011 60,451 

Sea Engineering, Inc.  Ocean Engineering Internship 2010-2011 and 2015 79,429 

Navatek, Inc.  Ocean Engineering Internship 2011 – 2012, 2015 92,443 

Energy, Dept –Colorado (LOC)  Marine Energy Center in Hawaii -  Cheung (2010 

– 2015) 

414,282 

Commerce, Dept-NOAA PACIOOS Wave Modeling –Cheung 2012 - 2015 240,400 

Cheung, Fai TOTAL $2,748,588 

 

 

 
Agency 

Proposal Title Award Amount 

Trex Enterprises Corp Modeling and Simulation of WEC Device $218,236 

Hawaii – Transportation Dept.  Coastal Bridge and Port Vulnerability to Tsunami 

and Storm Surge 

505,000 

University of Hawaii Foundation Offshore Mechanics and Arctic Engineering Resch 38,892 

ERTEKIN, R. Cengiz Total  $825,128 
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Agency 

Proposal Title Award Amount 

University of Washington HOT Profiler:  Supporting Activities at the 

University of Hawaii 

$37,345 

University of Washington Coastal Margin Observation and Prediction: 

Supporting Activities at the University of Hawaii 

31,500 

National Science Foundation ALOHA Cabled Observatory:  Installation and 

Operation 2010 - 2012 

905,310 

National Science Foundation ALOHA Cabled Observatory:  Operation and 

Maintenance 2012, 2013, 2014 

1,223,115 

National Oceanic & Atmosc. 

Admin., Dept.  of Commerce 

Advancing Remote Marine Mammal Stock 

Assessment with Passive Acoustic Gliders 2010 -

2012 

160,000 

Office of Naval Research Acoustic Seaglider:  Philippine Sea Experiment 

2010 -2013 

682,782 

Axis Engineering Technologies 

Inc.  

Autonomous Gateway Wave Glider supporting 

Acoustic Tracking and Communication for a 

Portable Underwater Tracking Range 

247,053 

Ocean Acoustical Services & 

Instrumentation  Systems 

Simultaneously Improving Position Estimates and 

Ocean State Forecasts 

155,103 

Office of Naval Research Acoustic Seaglider:  PhilSea10 Data Analysis 2013 

- 2014 

341,076 

NASA From Space to the Deep Seafloor:  Using “Green” 

Submarine Cable Systems in the Ocean Observing 

System - 2015 

80,000 

Howe, Bruce TOTAL 
$3,863,284 

 

 

Agency 
Proposal Title Award Amount 

Texas A & M University  

2012-2015 

Subtasks for TAMU Proposal Submitted to The 

Gulf pf Mexico research Institute 

$338,220 

Lockheed Martin Corp Study of OTEC Environmental Interactions 149,392 
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Dept. of Energy                               
Marine Energy Center in Hawaii -  

679,382 

Nihous, Gerard Total 1,166,994 

 

Agency 
Proposal Title Award Amount 

Office of Naval Research Passive Acoustic tracking of Minke Whales $10,709 

Office of Naval Research Acoustic Seaglider:  Philippine  Sea Experiment 682,782 

Office of Naval Research Accoustic Seaglider:  PhilSea Analysis 341,076 

National Science Foundation  CIF: Small: signal Processing Methods for Passive 

Acoustic Monitoring of Marine Mammels 

397,054 

Office of Naval Research Improvements to Passive Acoustic Tracking 

Methods for Marine Mammal Monitoring 

147,391 

Homeland Security CIMES Acoustic Passive System 634,600 

Dept of Energy - Colorado Marine Energy Center in Hawaii  383,858 

NOSAL, Eva-Marie Total 
2,597,470 

 

Agency 
Proposal Title Award Amount 

Office of Naval Research Hydrodynamics and Roughness of Irregular 

Boundaries 

$444,910 

PAWLAK, Eugene 
Total $444,910 

 

 

Agency 
Proposal Title Award Amount 

National Oceanic & Atmosc. 

Admin., Dept.  of Commerce 

HURL Annual Funding - 2010 $2,946,455 

National Oceanic & Atmosc. 

Admin., Dept.  of Commerce 

HURL Annual Funding – 2011 3,495,349 

National Oceanic & Atmosc. 

Admin., Dept.  of Commerce 

HURL Annual Funding - 2012 2,052,290 
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National Oceanic & Atmosc. 

Admin., Dept.  of Commerce HURL Annual Funding - 2013 1,453,000 

National Oceanic & Atmosc. 

Admin., Dept.  of Commerce 

Coral Reef Research Grant Program for Hawaii 

and the Western Pacific 

215,013 

Western Pacific Regional Fishery 

Mgmt Council 

Ecological Impacts of Carijoa Riisei on Black 

Coral Habitat in the ‘Au’au Channel  

86,796 

Western Pacific Regional Fishery 

Mgmt Council 

Ecological Impacts of Carijoa Riisei on Black 

Coral Habitat and Eradication Efforts in waters off 

Kauai 

 

29,063 

National Oceanic & Atmosc. 

Admin., Dept.  of Commerce 

Submersible Support for Meso-Photic Coral Reef  

Survey in the Main Hawaiian Islands  

210,000 

Honolulu Seawater Air 

Conditioning LLC 

Survey of the Proposed Honolulu Seawater Air 

Conditioning Pipe Route 

39,568 

National Geographic Television Marine Investigation of Lo’ihi Seamount and Deep 

Sea Precious Corals 

334,989 

Sea Engineering, Inc.  Submersible Support for Marine Inspection of the 

Sand Island Outfall 

35,338 

Business, Econ Dev & Tour- Nat 

Energy Lab (NELH) 

Deep Seawater Pipeline Inspection and Survey 

2012 

152,795 

National Oceanic & Atmosc. 

Admin., Dept.  of Commerce 

Central Pacific Deep-sea Exploration & Research 

Projects:  A Compendium of Multi-disciplinary 

Expeditions to be Accomplished by the University 

of HI (2014) 

800,000 

Planning Solutions, Inc.  Catalog and Analyze Seafloor Manganese Nodule 

Data (2014) 

18,771 

WILTSHIRE, JOHN C.  TOTAL $11,869,427 

 

Table 8-1 shows that in the last five years, the department has brought in over $11 million of 

research funding (not counting the Hawaii Undersea Research Lab which if counted gives a total 

of $23 million) . One of the most significant aspects of this research funding is the research 

assistantships it provides for ORE students. The research projects also acquired laboratory 

equipment and computers that have been used, in turn, by graduate students working on their 

theses and research projects. The funding also provided support for the faculty to attend 

conferences and meetings. Although state general funds are limited, the research funding base 

obtained by the ORE faculty represents a key financial resource that vastly enriches the graduate 

program. 
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Being a graduate education program that emphasizes research, the funding structure for Ocean 

and Resources Engineering is different from many other undergraduate engineering programs at 

the University of Hawaii. ORE is heavily focused on the large number of grants brought in by 

faculty who have been particularly successful in their grant applications over the last several 

years. While more funding is always desired and can be profitably spent, the current funding is 

adequate to meet the basic teaching needs of the department. Research funding is sufficient and 

serves the needs of the various research projects. One of the areas where funding is not currently 

adequate is in the providing of student assistantships. The reduction is student assistantships 

because of the reduction in grants and general fiscal problems has caused the number of graduate 

to decrease. 

Support of Facilities and Equipment 

The School of Ocean and Earth Science and Technology maintains four groups dedicated to 

facilities support. These include: The Research Computing Facility, the Ocean Technology 

Group, the Engineering Support Facility, and the Physical Plant Support Facility of SOEST. 

Each of these groups deals with a certain aspect of facilities support. 

The Research Computing Facility (RCF) supports the schools 1,100 computers and network 

connections. RCF staff are responsible for repair, upgrade and reestablishing computer 

connections, upgrading systems, and are generally available within an hour’s notice to assist with 

all network hardware problems. 

The Ocean Technology Group (OTG) maintains all of the school’s seagoing equipment and will 

operate it, if requested, as well as handle maintenance and repair of systems assigned to them. 

OTG are available for consultation. 

The Engineering Support Facility (ESF) will design and machine unique components for many 

applications. They maintain a skilled staff of mechanical and electrical engineers. ESF also 

maintains contacts worldwide to undertake any projects beyond their skill. This group is 

currently being reorganized and may be reduced in the current economic downturn. 

On the other end of the scale is the Physical Plant Support Facility (PPSF). They handle room 

maintenance issues from burned out lights to broken doors and leaking plumbing. They repaint 

and upgrade rooms and lab areas. They will also provide or build office and lab furniture. 

Quality staff are available to provide the services sought. All of the above services are provided 

free or at-cost, depending on the nature of the request. If there is a cost, it comes out of the 

department or laboratory budget of the requesting unit. Services provided at no cost are 

essentially paid for by the Dean’s office from general school funds to support facilities and 

equipment. 

C. Staffing 

The support personnel and institutional services are adequate to meet all of the ORE 

Department’s needs. The teaching staff is excellent and covers all of the key departmental areas 

as noted in the section on faculty. The department has a secretary and administrative helper who 

are adequate although more office help could be used if funds were available. Technical staff are 
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invariably project staff hired on a project to project basis. Most of these people are highly 

qualified and do an excellent job. Their hiring, training and continuation is up to the Principal 

Investigator of the project.  Nonetheless, issues of cost do arise. Outside of project grants, ORE 

is essentially assigned a budget by the school through a range of institutional processes, 

including collective bargaining, formula allocation of tuition funds and return of overhead funds 

on research grants. This budget is adequate to maintain all critical functions. There are times 

when the department would like to upgrade facilities beyond what the assigned funds would 

provide. There is no easy way for the department to obtain funds to do this, although we have 

been getting an increasing level of tax free donations from local engineering companies, alumni 

and others, which can be applied to facilities through the use of the support groups described 

above. The department currently has $9,000 in its donation account (held at the University of 

Hawaii Foundation) and hopes to engage in another fund raising drive in the winter of 2016 in 

hopes of raising another $10,000. Most donations are small, in the range of $50-$500, largely 

from University of Hawaii alumni. 

The office staff is stable under the very able guidance of Ms. Natalie Nagai who has over 20 

years of university experience and has efficiently taken on the task of revamping the 

department’s records and filing procedures. She is periodically assisted by student helpers and 

more senior office personnel. The department has stabilized its personnel changes and is well 

positioned for positive growth. 

 

D. Faculty Hiring and Retention 

Faculty hiring is approved by the Chancellor after recommendation by the Dean. Normally hiring 

is approved after the retirement or departure of an existing faculty member. In the current tight 

fiscal situation new positions (beyond retirement replacements) are not being approved. ORE did 

receive an unprecedented 3 new positions 7 years ago and is noted as a further growth area 

should better fiscal times return. Once a position is released, a national advertising campaign is 

undertaken and the top three candidates selected. The top three candidates are recommended by 

the search committee to the Dean who approves travel to Hawaii and interviews. Each faculty 

member meets with the candidate and the faculty as a whole then make a hiring recommendation 

to the Dean. The Dean negotiates the salary and makes the final offer to the candidate. The entire 

process typically takes six months to a year.   

 

To fill any gaps in faculty expertise members of other departments are sought after as 

cooperating faculty members. Outside engineering experts are sought as affiliate faculty. 

All cooperating and affiliate faculty members, prior to their appointments to the Department, 

must demonstrate their communication skills by giving a presentation in the department seminar 

series. They must also demonstrate their enthusiasm and willingness to contribute to the Ocean 

and Resources Engineering program through an interview conducted by the departmental faculty.  

Retention of faculty is also important. In general ORE has been good at this. In the last eight 

years one faculty member (Pawlak) left for an exceptional position on the mainland and was 

replaced by a highly qualified candidate from Singapore (Huang). To help younger faculty the 

department offers informal mentoring by senior faculty as well as more organized faculty 

development seminars from the Instructional Resources Center. The university provides 
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counseling and training in a host of issues from time management and financial planning to 

teaching instruction and evaluation. The university has an active sabbatical system and provides 

travel money for faculty to attend conferences. Most faculty find the support network to be quite 

good.   

   

The University also has a number of avenues open to honor and retain distinguished faculty 

members. These include establishing distinguished professorships, offering merit salary 

increases, and meeting salary offers provided by other institutions. In general the University is 

fairly good at retaining its top faculty through these measures. 

 

E. Support of Faculty Professional Development 

The school provides funding for faculty members to take a fully paid six-month sabbatical every 

seven years. This is paid out of school funds.  Faculty members submit a plan for the sabbatical 

which is approved by the Department Chair and Dean, assuming it describes adequately how the 

faculty member and department will benefit from this development period. Normally faculty 

members take advantage of the offer and conduct their sabbatical at another institution every 

seven years. 

Since the emphasis of the Department is graduate education and research, the faculty members 

have lighter teaching loads compared to their peers and spend more time working on 

extramurally funded research projects, which in turn provide support for faculty travel. In 

addition, the University Research Council provides travel grants to faculty. Most ORE faculty 

regularly attend one to three professional conferences or workshops each year. Generally, 

attendance costs for these conferences is written into their grants. However, in the absence of a 

relevant grant, University Research Council funding is relatively easy to apply for to attend 

relevant conferences once per year, particularly if a paper is being presented. 

The University has a superb training and teaching center to help faculty develop their teaching 

skills. They also lend a great deal of assistance in the way of teaching technologies and 

methodologies. The center staff will work one on one with an individual faculty member to 

improve teaching delivery style. Campus support staff also provide seminars and counseling on 

everything from time management to dealing with harassment. These offerings are continuous, 

effective and well utilized by the campus community 

 

PROGRAM CRITERIA - Ocean Engineering 

 

While the University of Hawaii has the only Ocean and Resources Engineering Department in 

the U.S., there are 8 other programs that fall under the general ocean engineering description. 

There are two specific program criteria for programs carrying the designator of Ocean 

Engineering and related programs. These are: 

 1. Curriculum 

The program must demonstrate that graduates have:  1) Knowledge and the skills to apply 

the principles of fluid and solid mechanics, dynamics, hydrostatics, probability and 
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applied statistics, oceanography, water waves, and underwater acoustics to engineering 

problems; and 2) the ability to work in groups to perform engineering design at the 

system level, integrating multiple technical areas and addressing design optimization. 

 

2. Faculty 

Program faculty must have responsibility and sufficient authority to define, revise, 

implement, and achieve the program objectives. 

Curriculum 

 

For the curriculum, many of these requirements are met by pre-program undergraduate 

requirements. Specifically, fluid and solid mechanics, dynamics and probability and statistics are 

covered in ABET-EAC approved undergraduate programs or, if missing, are part of the make-up 

courses assigned to a student at the beginning of the Master’s program. The Department Chair 

and Department ABET committee verifies completion of these requirements. Hydrostatics is 

covered in core course ORE 411 (Buoyancy and Stability), oceanography in core course ORE 

603 (Oceanography for Ocean Engineers), waves in core course ORE 607 (Water Wave 

Mechanics), acoustics in core course ORE 601 (Ocean Engineering Lab) and ORE 603, as well 

as elective course ORE 654 (Acoustics). Work in groups, design and design optimization are 

covered in ORE 783, the Capstone Design class. A design element is further incorporated into 

student theses. All of these requirements are documented as completed by each student on the 

student progress form (copy in the appendix). The curriculum is fully described in Criterion 5 

and the appendix. 

Faculty 

 

At the University of Hawaii the faculty have a great deal of independence in setting objectives 

and tailoring the program to suit the changing needs of students and the greater engineering 

community. This right is preserved by contract in the collective bargaining agreement between 

the University of Hawaii and the Faculty Union. This contract is available on line at 

http://www.uhpa.org/uhpa-bor-contract. The program and its objectives are reviewed every few 

years by the faculty in conjunction with both the Department’s local and national/international 

advisory committees. The faculty has full authority to revise the objectives. If the objectives 

involve redesigning courses, the School of Ocean and Earth Science curriculum committee must 

approve the change in the courses. This is a standing faculty committee that meets every few 

months to review all courses and proposed course changes in the school. If the changes involve 

course selection for completing the graduate program, then the university’s graduate division 

approval must be sought. In general, the Graduate Division always approves program changes 

requested by the department, after a due process of deliberation has been followed. The rubrics 

used to measure achievement of program objectives and outcomes are solely selected at the 

discretion of the department.  
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CRITERIA FOR MASTERS LEVEL PROGRAMS 

 

Master's level programs must develop, publish, and periodically review, educational objectives 

and student outcomes. The criteria for masters level programs are fulfillment of the baccalaureate 

level general criteria, fulfillment of program criteria appropriate to the masters level 

specialization area, and one academic year of study beyond the baccalaureate level. The program 

must demonstrate that graduates have an ability to apply masters level knowledge in a 

specialized area of engineering related to the program area. 

 

A. Satisfaction of Criteria 

 

Great effort is placed on insuring that all undergraduate ABET–EAC requirements are fulfilled, 

even though these courses are not taught by the ORE Department. The undergraduate’s 

transcripts are closely scrutinized by the Chairman and one other senior Professor (Dr. Kwok Fai 

Cheung) for adherence to ABET criteria. Clearly, this is easier if the student has graduated from 

an ABET-EAC approved engineering program. Transcript review is done as soon as the student 

is admitted. The student is informed even before acceptance that there are pre program 

requirements that need to be fulfilled before the formal Master’s program can start. The exact 

requirements of the pre-program are published on the Department’s website.  Any pre-program 

deficiencies are noted on the student progress form. These must be resolved before the student 

can proceed to the formal Master’s program. 

The Master’s program requirements are clearly spelled out in Criterion 5. These are noted on the 

student progress form and checked by the chairman as well as the department’s administrative 

assistant. Before a student can graduate, the University’s Graduate Division verifies all of the 

Master’s requirements. The chairman must sign a form that all degree requirements have been 

completed. The student progress form is also completed as a second check. 

B. Advanced Level Knowledge in a Specialized Area 

 

The department offers specialized knowledge in Ocean and Resources Engineering. This 

specialty is further broken down into offshore, coastal and resources tracks. The students 

demonstrate that they have this advanced knowledge by passing the core courses and Master’s 

qualifying exam. The students demonstrate that they have the ability to apply this knowledge by 

formally applying it to their Master’s level capstone design project and thesis. 

Typically, the capstone design class will involve a real world project, for example, a pier design 

for the major harbor on Maui to accommodate Hawaii’s new Superferry or the design of a 

seawater air-conditioning system for downtown Honolulu. These design projects are overseen by 

practicing engineers who serve on our adjunct faculty. The students are held to a standard 

expected from a professional engineer. Without passing the capstone design project they cannot 

graduate. 

The second demonstration of the ability to apply advanced knowledge is the thesis. Each student 

writes a thesis (plan A) or major project (plan B) involving original and significant work. This is 
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the second clear demonstration of the ability to put together many of the aspects of what was 

learned in the courses. 

The specialized areas of engineering mastered by our students include: Buoyancy and stability, 

hydrodynamics, acoustics, water wave mechanics, coastal engineering, offshore energy systems 

engineering, deep sea resources engineering, and the efficient use of standard ocean engineering 

measuring tools. The students have a professional level of attainment in these fields such that 

they could undertake a typical project coming to an ocean engineering company relying on 

knowledge of the specialty field. The confidence of our many ocean engineering company 

supporters is a testament to this attainment by our students.  


