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1. IS THE PROGRAM ORGANIZED TO MEET ITS OBJECTIVES? 

1.1 Mission Statement, Vision Statement, and Goals of Marine Science Program 

Mission Statement 
The mission of the undergraduate degree programs in Marine Science is to provide 
students with a comprehensive understanding of the world’s oceans, and an 
appreciation of the importance of marine ecosystems to the global environment and 
human life, through a combination of hands-on laboratory and field experience, 
inquiry-based instruction and direct interactive learning. This is supported by a broad 
background in the marine sciences, including basic knowledge of the natural science 
disciplines of biology, chemistry, physics, geology, and mathematics.  
 

Vision Statement 
We will be an international leader in marine science education and research. Our 
kuleana (responsibility and privilege) is to provide student-focused, transformative, 
authentic science experiences, drawing from the unique natural and cultural 
environment of Hawai‘i. Our graduates will be broadly equipped to become innovative 
members of the global workforce, successful life-long learners, and engaged stewards 
of the marine environment. Faculty, staff, and students will collaborate and draw upon 
each other’s strengths and diversity to achieve our shared vision of student success.  

 
Goals 
 Content Goals 

Students in both B.A and B.S. programs will be provided with a solid background in:  
• The primary sciences and mathematics, including proficiency in biology, 

chemistry, physics, calculus, computer applications related to the natural 
sciences, and laboratory techniques;  

• Marine science, including proficiency in marine biology, oceanography, and 
marine ecology; and 

• Advanced multidisciplinary undergraduate training in a variety of focal areas, 
including but not limited to geography, geology, biology, ecology, 
oceanography, fisheries and aquaculture.  

 General Goals 
Students in both B.A and B.S. programs will be provided with knowledge of and 
experience in: 

• The scientific method and critical thinking, including the ability to design and 
carry out an inquiry-based research or internship project, analyze primary 
scientific literature, write a scientific proposal, and write a research paper or 
compile a portfolio; and 

• Scientific presentations and discussion, including the ability to formally present a 
science project and discuss scientific issues 

 Technical Goals 
Students in both B.A and B.S. programs will be provided with an understanding of and 
proficiency in:  

• Laboratory practices and safety;  
• Oceanographic and marine biological laboratory methods and field techniques;  
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• The use and application of biostatistical and microcomputer techniques; and  
• Experimental design, data management and analysis, and interpretation of 

results, particularly in the use and application of marine monitoring techniques. 
 Specific goals of the B.S. Program 

• The B.S. program in Marine Science has a heavier load of required science 
courses than the B.A. program, including two semesters of physics, two 
semesters of calculus, and Organic Chemistry, all of which are typical 
requirements for graduate programs in the Marine Sciences.  

• The B.S. program satisfies content goal 3 above through an established set of 
advanced courses in the Marine Sciences, and select electives in Marine 
Biology, Marine Ecology, Geography and Oceanography.  

 
1.2 How we have organized to meet our Program Objectives   
 The Marine Science program has successfully organized the BS curriculum to 
achieve its objectives. The BS degree was created as a more scientifically rigorous 
alternative to the existing BA degree, which has served students desiring a stronger 
science background and planning for technical jobs and advanced education. In 
organizing the BS curriculum, we have addressed the three sets of goals by specifically 
enhancing the Content Goal of advanced multidisciplinary training in areas not required 
by the BA (e.g., all major areas of oceanography, organic chemistry, geology, and more 
advanced training in mathematics and physics). Under General Goals, the BS requires 
advanced knowledge, skill development, and critical thinking in the natural sciences and 
mathematics, which is not required in the BA. Additionally, as provided in the Technical 
Goals, the BS curriculum provides advanced technical training in course laboratories, 
gateway courses (statistics and methods courses), advanced courses and capstone course 
experiences. We have continued to improve the curriculum and organize course 
objectives to meet the Marine Science Program objectives. Please note, the BA and BS 
degrees rely on many of the same courses, and students seeking both degrees take classes 
together. Because of this, this review in many cases covers both degrees because there are 
very few courses that are taken by only BS degree-seeking students. 

To achieve the specific objectives of the BS program, The Marine Science 
department has organized to provide students with a heavier load of science courses that 
are common requirements for graduate programs in Marine and other geosciences. Such 
courses include two semesters of physics, two semesters of calculus, and organic 
chemistry. Prospective students who we host during campus visits are provided with the 
information on and differences between the BS and BS programs. Through early advising 
and counseling, Marine Science faculty members encourage students to plan their 
semester schedules accordingly in order to accommodate the differences in curriculum 
and courses. Further, these courses are available during each academic year, and many 
are also available during the summer session. 

Organization of the BS program in Marine Science meets the objective of 
providing students with advanced, multidisciplinary courses in focal areas of marine 
science. Courses required of the students include Chemical Oceanography, Physical 
Oceanography, and Geological Oceanography, each of which is available to but not 
required of students taking a BA in marine Science. Additionally, upper division elective 
courses meeting this objective include Biological Oceanography, Microbial Ecology, 
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Biology of Fishes, Marine Reptile Conservation and Ecology, Marine Mammals Marine 
Debris in the Pacific, and various other upper division course that have been developed 
within the expertise of our diverse faculty. The capstone courses for the Marine Science 
B.S. degree are the two-semester Senior Thesis Research MARE470 and Writing 
MARE471. The requirement of the Senior Thesis research course satisfies aspects of the 
content, general, and technical goals set out in the BS proposal. This course is available 
each year with a capacity of 20 students; our faculty members are available to mentor 
students through their year-long project, and research equipment, as well as marine and 
terrestrial vehicles, are available for student use to support their projects. The 
involvement of our faculty members in extramurally-funded research is often an effective 
avenue for Senior Thesis students to carry out a project, providing them context and 
support in the form of other undergraduate and graduate students involved in the same 
project. 

Our program objectives were translated into Student Learning Objectives 
categorized in the Bloom’s Taxonomy Levels of thinking skills in parentheses (Table 1). 
Where these Student Learning Objectives are introduced, practiced with feedback, and 
mastered in the Program is summarized in the Curriculum Map (Table 2). 

 
Table 1: Marine Science B.S. Program Student Learning Objectives 

SLO1 Explain	  core	  concepts	  in	  Marine	  Biology	  and	  Oceanography.	  (Comprehension	  through	  
Evaluation)	  

SLO2 Examine	  and	  discuss	  current	  scientific	  issues	  using	  information	  from	  the	  primary	  literature	  
and	  from	  class	  content.	  (Analysis	  and	  Synthesis)	  

SLO3 Describe,	  and	  apply,	  key	  concepts	  of	  lab	  and	  field	  safety.	  (Application)	  
SLO4 Perform	  core	  oceanographic	  and	  marine	  biology-‐based	  lab	  techniques,	  including	  …(“core”	  

should	  be	  techniques	  that	  350/353	  and	  470/471	  want	  students	  to	  have).(Application)	  
SLO5 Access	  the	  primary	  literature	  to	  find	  scholarly	  articles	  that	  discuss	  the	  results	  of	  

experiments.	  (Application)	  
SLO6 Summarize	  scholarly	  articles	  from	  the	  primary	  literature,	  and	  synthesize	  summarized	  

information	  into	  a	  literature	  review.	  (Synthesis)	  
SLO7 Write	  a	  testable	  hypothesis.	  (Application)	  
SLO8 Independently	  design	  and	  carry	  out	  a	  controlled	  scientific	  experiment.	  (Synthesis	  and	  

Evaluation)	  
SLO9 Choose	  and	  use	  appropriate	  statistical	  methods	  to	  analyze	  experimental	  data.	  (Analysis	  and	  

Evaluation)	  
SLO10 Report	  experimental	  results	  in	  graphs	  and	  tables.	  (Synthesis)	  
SLO11 Interpret	  graphically	  presented	  data	  (Evaluation)	  
SLO12 Draw	  conclusions	  from	  experimental	  results.	  (Evaluation)	  
SLO13 Write	  a	  scientific	  paper	  that	  reports	  the	  results	  of	  an	  experiment,	  following	  accepted	  

guidelines	  for	  publication	  in	  a	  scientific	  journal.	  (Synthesis	  and	  Evaluation)	  
SLO14 Create	  and	  deliver	  an	  oral	  presentation	  appropriate	  for	  a	  scientific	  conference	  or	  

symposium.	  (Synthesis	  and	  Evaluation)	  
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Table 2: Marine Science B.S. Program Curriculum Map summarizing where Student 
Learning Objectives are introduced (I), practiced with feedback (P), and mastered (M) 

Courses	  for	  
Majors	  

Req
uire
d	  or	  
Elec
tive	  
	  

SLO	  
1	  

SLO	  
2	  

SLO	  
3	  

SLO	  
4	  

SLO	  
5	  

SLO	  
6	  

SLO	  
7	  

SLO	  
8	  

SLO	  
9	  

SLO	  
10	  

SLO	  
11	  

SLO	  
12	  

SLO	  
13	  

SLO	  
14	  

MARE	  171	  -‐	  
Marine	  Biology	  
Diversity	  

R	   I	   I	   	   	   I	   I	   P	   	   	   	   I	   I	   	   	  

MARE	  171L	  -‐	  
Marine	  Biology	  
Laboratory	  

R	   I	   	   I	   I	   	   	   I	   I	   	   I	   I	   I	   	   	  

MARE172	  –	  
Marine	  Biology	  

Cellular	  
Process	  

R	   I	   I	   	   	   I	   I	   P	   	   	   	   I	   I	   	   	  

MARE	  201	  -‐	  
Oceanography	   R	   I	   I	   	   	   I	   I	   	   	   	   	   	   I	   	   I/P	  

MARE	  201L	  -‐	  
Oceanography	  
Laboratory	  

R	   I	   I	   I/P	   I/P	   	   	   I	   I	   	   I/P	   I/P	   I	   	   	  

MARE	  250	  -‐	  
Statistical	  
Apps.	  in	  

Marine	  Science	  

R	   	   	   P	   P	   	   	   P	   P	   I	   P	   P	   P	   I/P	   P	  

MARE	  264	  –	  
QUEST	  

	  
E	   	   P	   M	   M	   M	   M	   P	   P	   P	   P	   P	   P	   P	   P	  

MARE	  265	  –	  
Marine	  
Ecology	  &	  
Evolution	  

R	   P	   P	   	   	   I/P	   P	   	   	   	   	   P	   	   	   	  

MARE	  282	  -‐	  
Global	  Change	   E	   I	   I	   	   	   	   	   	   	   	   	   I	   	   	   	  

MARE	  310	  -‐	  
The	  Atoll	  
Ecosystem	  

E	   M	   M	   	   	   P	   P	   	   	   	   	   P	   	   	   	  

MARE	  325	  –	  
Coral	  Reef	  
Ecology	  

E	   P	   P	   	   	   P	   P	   	   	   	   	   	   	   	   	  

MARE	  350/	  
353	  –	  Coastal	  
or	  Pelagic	  	  

Methods	  and	  
Analysis	  and	  

lab	  

R	   M	   M	   P	   M	   P	   P	   P	   M	   P	   P	   P	   P	   P	   P	  

MARE	  364	  –	  
Advanced	  
QUEST	  

E	   	   	   	   	   	   	   	   	   	   	   	   	   	   	  

MARE	  371/L	  –	  
Biology	  of	  

Marine	  Inverts.	  
and	  Lab	  

E	   P	   P	   P	   	   	   P	   	   	   	   P	   P	   	   	   	  

MARE	  372/L	  –	  
Biology	  of	  

Marine	  plants	  
and	  Lab	  

E	   p	   p	   p	   p	   p	   p	   p	   p	   p	   p	   p	   p	   P	   	  

MARE	  390/L	  –	  
Biology	  of	  
Marine	  

Mammals	  &	  
Lab	  

E	   P	   M	   P	   	   M	   M	   	   	   	   	   M	   M	   	   	  

MARE	  410	  
Marine	  Debris	   E	   M	   M	   M	   P	   P	   P	   P	   P	   P	   P	   P	   P	   P	   I	  
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MARE	  425	  –	  
Chemical	  

Oceanography	  
R	   M	   M	   	   	   	   	   	   	   	   	   M	   	   	   	  

MARE	  434	  –	  
Teaching	  

Marine	  Science	  
E	   M	   P/M	   M	   P/M	   P/M	   P	   P	   P	   	   P/M	   P/M	   P/M	   P	   	  

MARE	  435	  –	  
Marine	  Field	  
Experience	  for	  
Teachers	  

E	   M	   P/M	   M	   P/M	   P/M	   P	   P	   P	   	   P/M	   P/M	   P/M	   P	   	  

MARE	  440	  –	  
Physical	  

Oceanography	  
R	   	   	   	   	   	   	   	   	   	   	   	   	   	   	  

MARE	  444	  –	  
Biological	  

Oceanography	  
R	   M	   M	   	   	   M	   M	   	   	   	   	   	   	   	   P	  

MARE	  460	  
Marine	  

Conservation	  
E	   M	   M	   	   	   M	   M	   	   	   	   	   M	   	   	   P	  

MARE	  461	  –	  
Geological	  

Oceanography	  
R	   M	   M	   	   	   M	   M	   	   	   	   	   M	   	   	   P	  

MARE	  470/	  
471	  –	  Senior	  
Thesis	  

Research	  &	  
Report	  

R	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	  

MARE	  484/L	  –	  
Biology	  of	  
Fishes	  

E	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   M	   P	  

MARE	  488	  –	  
Kūʻula	  

Integrated	  
Science	  

E	   	   M	   P	   P	   P	   P	   P	   P	   P	   P	   P	   P	   P	   P	  

MARE	  490/L	  –	  
Marine	  Reptile	  

Cons.	  &	  
Ecology	  &	  Lab	  

E	   P	   M	   P	   	   M	   M	   	   	   	   	   M	   M	   	   	  

MARE	  405	  
Watershed	   E	   M	   M	   	   	   	   M	   	   	   	   	   M	   	   	   	  

 
 
2. IS THE PROGRAM MEETING ITS LEARNING OBJECTIVES FOR 
STUDENTS? 
 
Our department is taking quantitative and qualitative approaches to evaluate whether the 
Program is meeting our student learning objectives: (1) a comprehensive assessment plan 
that will evaluate the program in its entirety; and (2) current and graduated student 
surveys. Our assessment plan will be further developed in the future, and data gathered 
continuously. However, here we include data already gathered from current and 
graduated student surveys and from the capstone course, Senior Thesis Research, of the 
Marine Science B.S. Program for the past five years. 
 
2.1 Long-term assessment plans (currently in development) 
 
Assessment of Content-based SLOs 
Assessing content-based SLOs will be accomplished by a single 40 question multiple 
choice test at the start of key classes; assessing skills-based SLOs will be accomplished 
by a series of embedded assignments in key classes.   
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• The M/C tests will be given in key classes:  171, 172, 201; 250; 265; 425; 440; 
461(maybe 350/353; and 470/471?) 

Each M/C test will be composed of 40 questions:  some covering material that students 
gained from previous class(es) (serving as a post-test for that material) and some 
covering material that students will get from the current class (serving as a pre-test for 
that material). 

• Each test will be given at the start of the course in which testing takes place.  The 
X questions that cover previous material will be drawn from the pre-tests given at 
the start of 171, 172 and 201. (They may not be the exact questions – but will 
cover the same material). 

• Each test needs to have class credit associated with it so that it is taken seriously / 
matters. 

• A score reporting sheet will be filled out per class, indicating the percentage of 
each question answered correctly, and data will be added to a spreadsheet for use 
in statistical analyses. 

• Having only one relatively short (~30 minutes) multiple choice test in core classes 
will allow assessment of content without consuming too much class time.   

• MARE 171, 172 and 201 will also have pre-test questions; students will be 
advised at the start of the class about material that they should have mastered 
previous to that class, and will be responsible for “coming up to speed” on that 
material before the assessment test.  Suggestions for review materials will be 
provided.   

• The	  reasons	  for	  having	  the	  post	  test	  for	  the	  content	  at	  the	  start	  of	  the	  next	  
level	  class	  are:	  	  1)	  it	  will	  test	  the	  mastery	  of	  content	  retained	  in	  long	  term	  
memory	  instead	  of	  material	  that	  was	  crammed	  into	  short	  term	  memory	  for	  a	  
final;	  2)	  the	  test	  will	  only	  be	  taken	  by	  students	  who	  passed	  and	  moved	  on	  
from	  the	  previous	  class;	  	  3)	  students	  will	  be	  aware	  that	  they	  are	  expected	  to	  
retain	  content	  between	  prerequisite	  classes	  and	  subsequent	  classes,	  and	  will	  
(should)	  review	  prerequisite	  material	  before	  the	  test	  and	  4)	  content	  will	  be	  
tested	  along	  the	  way,	  instead	  of	  in	  one,	  extremely	  large,	  test	  taken	  right	  
before	  graduation. 

 
Assessment of the skills-based SLOs 

• The assignments to assess the skills-based SLOs will be designed as 
modifications of, or extensions of, assignments that are already in place in the 
class; for example, accessing the library databases to find a scholarly article, and 
summarizing it and providing a citation would be a short assignment that would 
assess SLOs 5 and 6. 

• A rubric has been designed that can be used to assess assignments that require 
various scoring methods. 

• A score reporting sheet would be filled out per class, and data would be added to 
a spreadsheet for use in statistical analyses. 

	  
Assessment Flowchart (This is in draft form) 

• The M/C tests will be given in key classes:  171, 172, 201; 250; 265; 425; 440; 
461(maybe 350/353; and 470/471?) 
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• The assignments to assess the skills-based SLOs will be designed as 
modifications of, or extensions of, assignments that are already in place 

• Instructors will coordinate between classes to decide what content students should 
know after a course / before the next; also, will collaborate to decide where to put 
in various assignments to test the various skills based SLOs 
M/C = Multiple choice E/A = Embedded Assignment 

	  
	  
	  

 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 

 
 
 
 
 
2.2 Assessment of the Capstone Activity (2008-12) 
The capstone work for all B.S. students is Senior Thesis, which is an independent 
research project conducted over two semesters in MARE470 and MARE471. We have 
assessed the following objectives of these courses over 2008-12 (Fig. 1).  

461	  
Obj	  1	  (M/C)	  
Obj	  #s	  (E/A)	  
	  
	  

171	  
Obj	  1	  (M/C)	  
Obj	  #s	  (E/A)	  
	   	  

172	  
Obj	  1	  (M/C)	  
Obj	  #s	  (E/A)	  
	  

201	  
Obj	  1	  (M/C)	  
Obj	  #s	  (E/A)	  
	  

250	  
Obj	  1	  (M/C)	  (?)	  
Obj	  #s	  (E/A)	  
	  

470	  
Obj	  1	  (M/C)	  (?)	  
Obj	  #s	  (E/A)	  
	  

350/353	  
Obj	  1	  (M/C)	  (?)	  
Obj	  #s	  (E/A)	  
	  

265	  
Obj	  1	  (M/C)	  
Obj	  #s	  (E/A)	  
	  

471	  
Obj	  1	  (M/C)	  (?)	  
Obj	  #s	  (E/A)	  

171L	  
Obj	  #s	  (E/A)	  

201L	  
Obj	  #s	  (E/A)	  
	  

440	  
Obj	  1	  (M/C)	  
Obj	  #s	  
(E/A)	  
	  
	  

425	  
Obj	  1	  (M/C)	  
Obj	  #s	  
(E/A)	  
	  
	  

Elective	  Courses	  
Added	  Later	  ?	  
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Objectives of MARE470 and MARE471 

1. Perform a literature review relevant to proposed work 
2. Generate a sound experimental design following existing scientific literature 
3. Develop a written proposal for a marine-related independent research project 
4. Collect and record data in accordance with proposed experimental design using 

accepted scientific techniques 
5. Conduct an oral presentation proposed work including preliminary results 
6. Demonstrate progress towards the completion of a marine-related independent 

research project   
7. Produce a draft manuscript of research project   
8. Deliver a final manuscript of project results  
9. Present a research seminar of final project results                                         
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Figure 1. Assessment of the objectives of the Marine Science B.S. capstone work, Senior 
Thesis Research MARE470 and MARE471 over 2008-12. A = Mastery of Task; B = 
Exceeds Proficiency at Task; C = Proficiency at Task; D = Below Proficiency at Task; 
and F = Well Below Proficiency at Task 
 
2.3 Current and Graduated Student Surveys  
A survey of graduates (59% return) and undergraduate students (45% return) was made 
to assess if students felt that the BS in Marine Science program was meeting its learning 
objectives.  Overall, seniors and graduates either agreed or agreed strongly (score 2 or 1 
on a 5 point scale) that the BS curriculum was meeting its learning goals (max = 2.3/5, 
min = 1.3/5).  As expected, first year and sophomore students did not feel that the 
learning objectives had been met (average 2.2/5), with more goals being met for seniors 
(average 1.6/5).  The greatest improvement from freshmen to graduates was with training 
to write scientifically, write a proposal, present scientific results, and use a computer.  
There were two learning goals that students did not feel were as well achieved.  First, 
students did not feel as strongly about being allowed to focus on a specific area that 
interested the student (undergrads: 2.4/5).  This is unusual, given that the senior thesis 
requirement allows students to design their own project.  Students may be relying more 
on faculty for senior thesis projects, sacrificing their own interests for working on a 
funded project.  Second, students still do not feel comfortable with the application of bio-
statistical techniques (undergrads: 2.2/5).  However, after their sophomore year, there 
was a considerable improvement in their understanding of statistics.  Overall, students 
feel the BS in marine science curriculum is very good (undergrads: 2.1; grads: 1.7). 
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Table 3: Results of survey to assess student and graduate opinion on the BS in Marine 
Science curriculum to meet learning objectives.  Answers were scored on a 5 point rating 
scale, ranging from 1=Strongly Agree to 5=Strongly Disagree.  Undergraduates were 
further broken down by grade. 
  Undergraduates Grads 

 
Total 

(n=50) 
Fresh 

(n=13) 
Soph 

(n=10) 
Junior 
(n=12) 

Senior 
(n=15) 

Total 
(n=20) 

The BS curriculum provided you with a 
solid background in marine science. 

1.5 1.7 1.6 1.5 1.5 1.3 

The BS curriculum provided you with a 
solid background in physical sciences 
(chemistry, physics, biology, geology) 
and mathematics. 

2.0 2.6 2.1 1.6 1.8 2.1 

The BS curriculum allowed you to focus 
on a specific area of marine science that 
interested you.   

2.4 1.9 2.8 2.8 2.3 2.1 

The BS curriculum provided you with 
training in physical, chemical, biological 
and geological oceanography relevant to 
your focal area. 

2.1 2.1 2.4 2.1 2.0 1.8 

The BS curriculum helped you become a 
more critical thinker. 

1.8 2.1 2.0 1.8 1.6 1.5 

The BS curriculum helped you develop 
the skills to write a scientific research 
paper (e.g. accessing primary literature, 
using databases, bibliography formatting, 
etc.). 

1.7 1.9 2.3 1.8 1.3 1.4 

The BS curriculum trained you to write 
scientifically? 

1.8 2.3 2.2 2.0 1.2 1.5 

After completing the BS, you have the 
ability to design and carry out inquiry-
based projects. 

1.9 2.5 2.2 1.6 1.5 1.7 

After completing the BS, you can analyze 
primary scientific literature. 

1.8 2.1 2.3 1.7 1.3 1.5 

After completing the BS, you can write a 
scientific proposal. 

2.0 2.6 2.2 2.0 1.6 1.8 

After completing the BS, you are able to 
formally present a science project, such as 
a scientific talk or poster. 

1.9 2.5 2.3 1.8 1.3 1.5 

After completing the BS, you are 
competent in laboratory safety. 

1.5 1.9 1.8 1.3 1.4 1.5 

After completing the BS, You are 
competent in oceanographic and marine 
biological laboratory methods and field 
techniques. 

1.7 2.0 1.9 1.8 1.5 1.5 

After completing the BS, you are 
competent in the use and application of 
bio-statistical techniques. 

2.2 2.7 2.3 2.1 2.1 1.8 

After completing the BS, you are 
competent using a computer. 

1.6 2.2 1.8 1.5 1.3 1.3 
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After completing the BS, you are 
competent in experimental design, data 
analysis, and interpretation of results. 

1.8 1.9 1.9 1.8 1.8 1.5 

Overall, how satisfied are you with the 
education you received from the 
Department of Marine Science? 

1.6 1.8 1.7 1.5 1.5 1.2 

How effective do you believe the Marine 
Science Program was in preparing you for 
employment in your field of study? 

1.6 1.8 1.7 1.4 1.5 1.5 

Your academic experience at the UH-Hilo 
was: 2.0 2.1 2.2 2.0 1.7 1.5 

The quality of academic advising and 
guidance from the Marine Science 
department was: 

2.0 1.8 2.3 2.1 2.0 1.7 

The overall quality of teaching in Marine 
Science was:  

1.9 1.9 2.0 1.8 1.9 1.5 

The overall quality of the marine science 
curriculum was: 

2.0 2.2 1.9 1.9 2.1 1.7 

 
3. ARE PROGRAM RESOURCES ADEQUATE? 
 
The actual annual cost and revenues for 2008-2012, and projections for 2013-2016 were 
calculated with the help of the UHH OIR Officers (Table 4). Growth in headcount and 
SSH were projected at 1% per year rather than 3% to reflect recent trends in growth.  
 
A few things need to be noted.  

(1) Marine Science has a regional rather than a local market and so receives more 
non-resident tuition than the campus average. Marine Science majors from 2008–2012 
have been 34% resident, 38% non-resident, 35% WUE, and 16% others, and if the entire 
population of students taking courses from MARE is quantified, the cut is 52% resident, 
26% WUE/ Pacific Islander, and 22% non-resident. Therefore the tuition calculation used 
in the template, using only the resident rate, underestimates our revenue. Table 4b 
illustrates this. These data were developed by UHH IRO officer Mason Kuo as follows: 	   

i. All records were extracted from course registration of students taking MARE 
classes (census freeze) from Fall 2008 to Spring 2013 (excluding summer). 

ii. Based on the extract, the student’s total credits attempted were identified. 
iii. Course registration data were summarized for total SSH by Residency Code and 

how many UHH carried for the semester. 
iv. Tuition rate per credit hour was adjusted for students carrying over 12 credit hours 

using the following formula: 
a.   [Tuition Rate per Credit] X 12 / [# of Credits carried at UHH for the semester] 

v. The Adjusted Tuition Rate per Credit is multiplied by the Total SSH for each 
category. 
  

According to these preliminary calculations, the projected revenue from the cost 
templates is under-projected by over $150K per academic year.  This is probably true for 
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a number of specialized majors (e.g. Astronomy, Pharmacy) with a broader geographic 
market. 
 

(2) In the interest of safety we are required to maintain a 6:1 student: staff ratio for in-
water laboratory activities for lab classes including MARE140L, 171L, and 201L.  This 
limits our class caps (most labs are capped at 18, thus needing the instructor plus two 
additional personnel for each field trip) and SSH.  

(3) MARE faculty are requested to contribute some teaching time to the Tropical 
Conservation Biology and Environmental Science Master’s Program. This reduces the 
actual FTE and SSH we can put toward undergraduate instruction. 

The most pressing issue in terms of program resources is probably the lack of faculty 
expertise in the area of Physical Oceanography, and in general in Oceanography. Given 
we have many faculty members with reduced course loads due to research and 
administrative needs, we are often short on personnel to teach and advise projects in 
specific (especially physical science) areas. 
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Table 4: Cost and Revenues for Marine Science Bachelors Programs (2008-2012) 
 
Academic	  Program	  Cost	  and	  Revenues	  Template:	  	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	   	   	   	  
ENTER	  VALUES	  IN	  HIGHLIGHTED	  CELLS	  ONLY	   	   	   	   	   	   	   	  

CAMPUS/Program	  	   MARE	  Total	  Program	  BA	  +	  (BS)	   	   	   	   	  
	   	   	   Provisional	  Years	   Projected	  Years	  
	   	   	   Year	  1	   Year	  2	   Year	  3	   Year	  4	   Year	  1	   Year	  2	   Year	  3	   Year	  4	  
ENTER	  ACADEMIC	  YEAR	  	   2008/09	   2009/10	   2010/11	   2011-‐12	   2012-‐13	   2013-‐14	   2014-‐15	   2015-‐16	  

Students	  &	  SSH	   	   	   	   	   	   	   	   	  
	   A.	  Headcount	  Enrollment	  (Fall)	   188	  (14)	   179	  (61)	   170	  (95)	   200	  (119)	   188	  (116)	   190	  (117)	   192	  (118)	   194	  (122)	  
	   B.	  Annual	  SSH	   3,445	   3,480	   3,099	   3,245	   3,325	   3,358	   3,392	   3,426	  
	   	   	   	   	   	  	   	   	   	   	   	  

Direct	  and	  Incremental	  Program	  Costs	  Without	  Fringe	   	   	   	   	   	   	  
	   C.	  Instructional	  Cost	  without	  Fringe	   $463,623	   $429,015	   $347,081	   $356,297	   $354,561	   $366,021	   $377,858	   $	  450,084	  
	   	  	  C1.	  Number	  (FTE)	  of	  FT	  Fac/	  Lect	   5.60	   5.20	   4.33	   4.50	   4.40	   5.40	   5.40	   6.40	  
	   	  	  C2.	  Number	  (FTE)	  of	  PT	  Lecturers	   2.1	   2.5	   2.1	   1	   2	   2	   2	   2	  
	   D.	  Other	  Personnel	  Costs	   $100,560	   $	  94,200	   $96,744	   $96,744	   $96,744	   $96,744	   $96,744	   $96,744	  
	   E.	  Unique	  Program	  Costs	   $34,500	   $34,500	   $34,333	   $24,000	   $24,000	   $24,000	   $24,000	   $24,000	  
	   F.	  Total	  Direct	  and	  Incremental	  Costs	   $598,683	   $557,715	   $478,158	   $477,041	   $475,305	   $486,765	   $498,602	   $570,828	  
	   	   	   	   	   	   	   	   	   	   	  

Revenue	   	   	   	   	   	   	   	   	   	  
	   G.	  Tuition	   $582,205	   $664,680	   $660,087	   $762,575	   $814,625	   $866,364	   $939,584	   $1,017,522	  
	   Tuition	  rate	  /credit	  (resident	  rate	  only)	   $169	   $191	   $213	   $235	   $245	   $258	   $277	   $297	  
	   H.	  Other	   	   	   	   	   	   	   	   	   	  
	   I.	  Total	  Revenue	   $582,205	   $664,680	   $660,087	   $762,575	   $814,625	   $	  866,364	   $939,584	   $1,017,522	  
	   	   	   	   	   	   	   	   	   	   	  
J.	  	  Net	  Cost	  (Revenue)	   $16,478	   $-‐106,965	   $-‐181,929	   $-‐285,534	   $-‐339,320	   $-‐379,599	   $-‐440,982	   $-‐446,694	  

	   	   	   	   	   	   	   	   	   	   	  

Program	  Cost	  per	  SSH	  With	  Fringe	   	   	   	   	   	   	   	   	  
	   	  K.	  Instructional	  Cost	  with	  Fringe/SSH	   $175	   $158	   $144	   $	  143	   $	  137	   $	  140	   $143	   $	  169	  
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G.	   	  Tuition	  :	  	  Annual	  SSH	  X	  resident	  tuition	  rate/credit	  

H.	  
Other:	  	  Other	  sources	  of	  revenue	  including	  grants,	  program	  fees,	  etc.	  	  This	  should	  not	  include	  in-‐kind	  contributions	  unless	  the	  services	  or	  goods	  
contributed	  are	  recorded	  in	  the	  financial	  records	  of	  the	  campus	  and	  included	  in	  Direct	  and	  Incremental	  Costs	  in	  this	  template.	  

I.	   Total	  Revenue:	  	  G	  +	  H	  

J.	  
Net	  Cost:	  	  	  F	  -‐	  I	  	  	  This	  is	  the	  net	  incremental	  cost	  of	  the	  program	  to	  the	  campus.	  	  A	  negative	  number	  here	  represents	  net	  revenue	  (i.e.,	  revenue	  in	  
excess	  of	  cost.)	  	  If	  there	  is	  a	  net	  cost,	  please	  explain	  how	  this	  cost	  will	  be	  funded.	  

K.	   Instructional	  Costs	  with	  Fringe/SSH:	  	  	  (K2	  +	  K4)	  /	  B	  

	  
K1.	  Salaries	  without	  Fringe	  of	  Full	  Time	  Faculty	  and	  Lecturers	  who	  are	  >	  .5	  FTE	  based	  on	  FTE	  directly	  related	  to	  the	  program.	  	  Add	  negotiated	  
collective	  bargaining	  increases	  and	  4%	  per	  year	  for	  inflation	  thereafter.	  

	   K2.	  K1	  X	  1.35	  

	  
K3.	  Salaries	  without	  Fringe	  for	  Lecturers	  who	  are	  <	  .5	  FTE	  based	  on	  FTE	  directly	  related	  to	  the	  program.	  	  Add	  negotiated	  collective	  bargaining	  
increases	  and	  4%	  per	  year	  for	  inflation	  thereafter.	  

	   K4.	  K3	  X	  1.05	  

L.	  
Support	  Cost/SSH:	  The	  campus’	  non	  instructional	  expenditure/ssh	  +	  systemwide	  support	  	  –	  organized	  research	  (UHM	  only)	  as	  provided	  by	  UH	  
Expenditure	  Report	  	  (http://www.hawaii.edu/budget/expend.html	  )	  

	   	   	   	   	   	   	   	   	   	   	  

	  
For	  example,	  from	  the	  2005-‐06	  UH	  Expenditure	  Report,	  the	  support	  expenditure/ssh	  per	  
campus	  is:	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	  

	   	   	   	   	   	   	   	   	   	   	  
	   UHM	   $382.00	  +	  $60	  -‐	  $112	  for	  organized	  research	  	  =	  $330	   	   	   	   	   	   	  
	   UHH	   $278	  +	  $40	  =	  $318	   	   	   	   	   	   	   	   	  
	   UHWO	   $179.00	  +	  $32	  =	  $211	   	   	   	   	   	   	   	   	  
	   Haw	  CC	   $111.00	  +	  $33	  =	  $144	   	   	   	   	   	   	   	   	  
	   Hon	  CC	   $168.00	  +	  $38	  =	  $206	   	   	   	   	   	   	   	   	  
	   Kap	  CC	   $114.00	  +	  $30	  =	  $144	   	   	   	   	   	   	   	   	  
	   Kau	  CC	   $346.00	  +	  	  $68	  =	  $414	   	   	   	   	   	   	   	   	  
	   Lee	  CC	   $112.00	  +	  $28	  =	  $140	   	   	   	   	   	   	   	   	  
	   Maui	  CC	   $175.00	  +	  $39	  =	  $214	   	   	   	   	   	   	   	   	  
	   Win	  CC	   $257.00	  +	  $44	  =	  $301	   	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	   	   	   	  

M.	   Total	  Program	  Cost/SSH:	  	  K	  +	  L	  

N.	  
Total	  Campus	  Expenditure/SSH:	  	  Taken	  from	  UH	  Expenditures	  Report	  	  For	  example,	  for	  2005-‐2006:	  	  UHM	  =	  $799-‐112	  (organized	  research)	  =	  $687,	  
UHH	  =	  $528,	  UHWO	  =	  $429,	  HawCC	  =	  $329,	  HonCC	  =	  $375,	  KapCC	  =	  $300,	  KauCC	  =	  $677,	  LeeCC=$279,	  	  Maui	  CC=	  $385,	  WinCC=$442	  
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O.	  
Comparable	  Program/Division	  Instructional	  Cost/SSH:	  	  Taken	  from	  UH	  Expenditures	  Report	  (http://www.hawaii.edu/budget/expend.html)	  or	  campus	  
data,	  as	  available.	  	  Please	  note	  in	  the	  space	  provided,	  the	  program	  used	  for	  the	  comparison.	  

	   	   	   	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	   	   	   	  
Rev.	  
08/23//07	   	   	   	   	   	   	   	   	   	  
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Table 4b: SSH per year and resulting revenue projections based on student residency status for students taking courses in marine 
Science from 2008 through 2016. This does not include summer so is a bit different than the template values. 

Year:	   08-‐09	   09-‐10	   10-‐11	   11-‐12	   12-‐13	   13-‐14	   14-‐15	   15-‐16	  

1-‐Resident	   1619	   1742	   1546	   1708	   1902	   1755	   1773	   1790	  

12	  or	  less	  credits	  carried	   423	   557	   507	   516	   644	   545	   551	   556	  

13	  +	  credits	  carried	   1196	   1185	   1039	   1192	   1258	   1210	   1222	   1234	  

2-‐WUE/Pacific	  Islander	  150%	   850	   861	   824	   911	   780	   871	   880	   888	  

12	  or	  less	  credits	  carried	   183	   145	   92	   137	   86	   132	   134	   135	  

13	  +	  credits	  carried	   667	   716	   732	   774	   694	   739	   746	   753	  

3-‐Non-‐Resident	   759	   690	   762	   701	   643	   732	   740	   747	  

12	  or	  less	  credits	  carried	   119	   80	   133	   109	   177	   127	   129	   130	  

13	  +	  credits	  carried	   640	   610	   629	   592	   466	   605	   611	   617	  

Estimated	  Tuition	  Revenue:	   $	  740,604.35	   $	  819,411.77	   $	  914,140.85	   $	  1,034,139.37	   $	  1,038,201.50	   $	  1,125,043.05	   $	  1,204,134.38	   $	  1,287,855.93	  

Projected	  revenue	  from	  cost	  
template:	  

$	  582,205	   $	  664,680	   $	  660,087	   $	  762,575	   $	  814,625	   $	  866,364	   $	  939,584	   $	  1,017,522	  

Potential	  estimated	  tuition	  
revenue	  under-‐projected:	  

$	  158,399.35	   $	  154,731.77	   $	  254,053.85	   $	  271,564.37	   $	  223,576.50	   $	  258,679.05	   $	  264,550.38	   $	  270,333.93	  
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4. IS THE PROGRAM EFFICIENT? 
The program efficiency was analyzed from institutional data as below. The financial data 
were provided by previous UHH OIR Officer Brendan Hennessey based on metrics he 
had developed, and because he is no longer with us these values have not been updated 
after the 2010/11 academic year. 
 

 
Figure 2: This plot shows the number of tuition dollars the department generates in a 
year divided by the SSH for the year (so dollars generated per student per credit). Our 
high proportion of nonresident students (who pay more) boosts this.  
 

 
Figure 3: This is the sum of the department salaries divided by SSH. It does not count 
department budget or overhead. By this measure Marine Science is more expensive than 
Math, Biology or Chemistry but cheaper than Astronomy or Computer Science.  
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Figure 4: This plot simply shows the difference between the previous two; basically, all 
departments here bring in more than they cost, if you only count faculty salaries. 
 

 
Figure 5: This plot shows the annual SSH generated per subject (Astronomy and Physics 
are separate here) for the previous four years. Marine Science has generated about 3200 
SSH per year. The departments that have generated more (Chemistry, Biology and Math) 
all have much higher service loads. 
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Figure 6: This plot shows the number of majors per FTE. Notable here is the relatively 
high values for Marine Science, comparable to those for Biology. Marine Science has 
eight full-time faculty and 1.5 instructors, however our FTE are reduced by a number of 
buyouts and releases. As a result, the number of FTE in the department for these three 
years ranged from 3.9 to 4.5.These data again are developed using different metrics (and 
do not count lecturers) than the template file, so do not match. 
 

 
Figure 7: These data show the number of graduates divided by the number of majors for 
fall (to account for differences in the headcount of the Nat Sci departments). Marine 
Science produces a high number of graduates and also has a high major count, whereas 
Geology and Math for instance have relatively few majors but graduate a similar 
proportion of them. Biology on the other hand has a high number of majors, but lower 
graduation rates, because many of their majors go to Pharmacy or Nursing. 
 
Overall, relative to other UHH Natural Science units, Marine Science has a relatively 
high major count and high graduation rates. We have a lower service load and generate 
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relatively lower values for SSH, but have traded this off for more emphasis on hands-on 
learning, which probably contributes to our students’ success. 
 
5. EVIDENCE OF PROGRAM QUALITY 
 
5.1 Marine Science Faculty 
All faculty, lecturers, and staff in the Marine Science Department are involved in our B.S. 
program. The teaching personnel of the department currently include six (6) tenured and 
two (2) tenure-track faculty, two (2) instructors, and two to five (2–5) lecturers who will 
cover the remainder of teaching demands. All tenure and tenure-track faculty have PhDs 
in marine science related disciplines (see Table 5). It is a marine science program, and 
not marine biology. Therefore our program covers chemical, physical, and geological 
oceanography as well as marine biology. Chemical oceanography, geological 
oceanography, and various aspects of marine biology are represented by faculty expertise 
in our department, but the department’s need for a physical oceanographer has not been 
fulfilled by a faculty position. The marine vessel operation and maintenance, Marine 
Options Program, and summer program are managed in collaboration with the Kalākaua 
Marine Education Center (KMEC) which has its own director. One of the instructors in 
Marine Science is also the captain of our vessels. Lastly, the Marine Science Department 
is supported by two (2) APTs, one of whom is shared with KMEC. 
 
 Table 5: Qualifications and research and teaching expertise of Marine Science Faculty 
and regular Lecturers 
Faculty Name 

and Title 
Educational 
Background 

Research Focus B.S. Courses 
Taught 

Adolf, Jason 
Assistant 
Professor 

Ph.D. 2002 
Marine Estuarine and 
Environmental Science 
Program, University of 
Maryland, College Park 

Coastal 
phytoplankton 
ecology, real-time 
continuous 
monitoring 

172, 201, 
201L,350, 350L, 
353, 353L, 444, 
470 & 471  

Beets, James 
Professor 

Ph.D. 1991 
Zoology, University of 
Georgia 

Marine ecology, 
fish/fisheries 
ecology, ecological 
monitoring 

171, 264, 265, 
350,350L, 325, 
460, 470, 471, 
484, 484L 

Carlson, Hank 
Post-Doc & 
Lecturer 
(leaving for a 
faculty position) 

Ph.D. 2008, 
University of California 
Davis and  
San Diego State 
University 

Larval transport, 
marine debris 

265, 410 

Childers, 
Michael 
Captain & 
Instructor 

M.Ed. 2012 
College of Education, 
University of Hawaii at 
Manoa 

Distance education 171L, 201, 201L, 
240 
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Colbert, Steven 
Assistant 
Professor 

Ph.D. 2004 
Geological Sciences, 
University of Southern 
California 

Coastal groundwater 
discharge, pelagic 
and benthic organic 
matter dynamics, 
carbonate chemistry  

201,, 282, 350, 
350L,  353, 
353L, 461, 471 

deMaintenon, 
Marta 
Professor 

Ph.D. 1996 
Integrative Biology, 
University of California 
at Berkeley 

Gastropod evolution 
and taxonomy, 
Marine invertebrate 
biodiversity 

171,171L, 250, 
265, 371, 371L, 
470, 471 

McDermid, 
Karla 
Professor 

Ph.D. 1988 
Botany, University of 
Hawaii at Manoa 

Seaweed/seagrasses 
taxonomy, ecology, 
biogeography, and 
nutritional 
composition, marine 
debris 

171, 171L, 265, 
310, 372, 372L, 
410, 470, 471 

Muehlstein, 
Lisa 
Lecturer 

Ph.D.1991 
University of Georgia 

Seagrass diseases, 
microbial water 
quality 

282, 325, 445 

Parr, Lisa 
Instructor 

M.S. 1989, 
Environmental Studies, 
University of Tasmania 

 171, 171L, 172, 
201, 201L, 434 

Takabayashi, 
Misaki 
Associate 
Professor, Chair 

Ph.D. 2000 
Centre for Marine 
Studies, The University 
of Queensland 

Coral reef ecology, 
coral molecular 
biology, marine 
microbial biology 

171, 172, 264, 
265, 353, 353L, 
470, 471, 488 

Turner, Jason 
Associate 
Professor, 
KMEC Director 

Ph.D. 2004 
Wildlife and Fisheries, 
University of Texas A & 
M 

Marine ecology, 
trophic dynamics of 
food webs, 
biochemical tracers 

171, 250, 264, 
353, 353L, 390, 
390L, 490, 490L 

Turner, Jennifer 
Lecturer 

M.S. 2001 
Environmental Biology, 
University of Houston 
Clear Lake 

Population genetics, 
molecular ecology 

171, 171/L, 172, 
390, 390L 

Wiegner, Tracy 
Associate 
Professor 

Ph.D. 2002 
Oceanography, Rutgers 
University  

Nutrient and organic 
matter dynamics in 
freshwaters and 
coastal 
environments, 
microbial water 
quality 

201, 282, 350, 
350L, 405, 425, 
470, 471 

 
5.2 Extramural Funding Attracted by Marine Science Faculty 
All of the tenured and tenure-track faculty are active in research and attract extramural 
funding, providing indirect cost revenue to the institution (Table 6). 
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Table 6: Summary of extramural funding received by Marine Science Faculty  
Start Yr No. Grants Funding Sources Total Amount 

2008 6 
NSF (EPSCoR), NOAA (HURL), Sea Grant, 
Fairmont Orchid Resorts, Hawaii-Pac Islands 

Cooperative Ecosystem Studies Unit 
$661,300 

2009 4 
NSF (CREST), Sea Grant, NOAA (Marine 

Mammal Rescue), NOAA (PIRO), Hawaii-Pac 
Islands Cooperative Ecosystem Studies Unit 

$966,318 

2010 2 NSF (MRI), CSREES ANNH, NOAA(CRCP) $536,708 

2011 4 NOAA (PacIOOS), Oceanic Institute, NOAA 
(PMNM), NOAA (PIRO) $199,214 

2012 3 Sea Grant, NSF (ADVANCE), NOAA (PIRO), 
NPS (OCS), NPS $718,869 

2013 2 NOAA (Coastal Storms), NOAA (PMNM) $240,000 
 
5.3 Faculty Teaching Awards 
Three faculty members from marine Science have received teaching awards since 2007: 

• Lisa Parr received the Frances Davis Award for Excellence in Undergraduate 
Teaching in 2009, and was nominated the previous year for the Frances Davis 
Award as well as the Chancellor’s Award for Teaching Excellence. 

• Karla McDermid received the 2010 University for Hawaii Board of Regents’ 
Medal for Excellence in Teaching The Regents’ Medal for Excellence in 
Teaching is awarded by the Board of Regents as tribute to faculty members who 
exhibit an extraordinary level of subject mastery and scholarship, teaching 
effectiveness and creativity and personal values that benefit students. 

• Jason Turner received the Frances Davis Award for Excellence in Undergraduate 
Teaching in 2007. 

 
5.4 Externally recognized student achievements 
 

Table 7: Marine Science B.S. student scholarships and awards 
Year Students Award 
2008 Brian Yannutz NOAA Hollings Scholarship 

2008 Nathan Olsen 
American Society of Microbiology Undergraduate Research Fellowship 
MOP Best research paper 

2008 

Nicolas Seferovic, 
Cory Hungate, 
Darren Roberts, 
Gillian Wysock MOP Best Poster 

2009 Halley Moseley MOP PACON Award 
2009 Jim Moriarty MOP Best Poster 
2009 Keith Hernandez NOAA Hollings Scholarship 
2009 Rheneka Bean MOP Best Poster 
2009 Trisann Bambico MOP Anna Toy Ng Award 
2009 Trisann Bambico MOP Best research paper 
2010 Danielle Claar NOAA Hollings Scholarship 
2010 Megan Hess NOAA Hollings Scholarship 
2010 Rita Kahoane Aiona NOAA Hollings Scholarship 
2010 Stacy Breining MOP Best Poster 
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2010 Lopaka Inciong NSF C-MORE research internship 
2010 Toni Makani Gregg MOP John P Craven Award 
2010 Javez Mooteb MOP PACON Award 

2010 
Tiffany Love-
Chezem MOP Anna Toy Ng Award 

2011 Sebastian Baca MOP Best research paper 
2011 Monika Frazier NSF C-MORE research internship 
2011 April Goodson NOAA Hollings Scholarship 
2011 Sebastian Baca MOP PACON Award 
2012 Kamala Anthony NSF C-MORE research internship 

2012 Ashley Bulseco 
MOP Best research paper 
NSF C-MORE research internship 

2012 Nicole Calsbeek  NOAA Hollings Scholarship 
2012 Louise Economy Best Poster presentation at EPSCoR Statewide Conference 2012 
2012 Amber Forrestal NOAA Hollings Scholarship 
2012 April Goodson NSF C-MORE research internship 
2012 Michelle Guitard Ka‘imi‘ike Program Scholarship and conference travel fund  
2012 Jennifer Lefevre NSF C-MORE research internship 
2012 Victor Nester Ka‘imi‘ike Program Scholarship 

2012 Vicky Ortiz-Santiago 
American Society of Limnology and Oceanography travel award 
Ka‘imi‘ike Program Scholarship 

2012 Rebecca Rogers NOAA Hollings Scholarship 
2013 Carrie Soo Hoo NOAA Hollings Scholarship 
2013 Kristina Tietjen MOP Best Research Paper 
2013 Laura Knight MOP Anna Toy Ng Award 

 
5.5 Peer-reviewed publications by MARE faculty and students (* denotes Marine 
Science undergraduate student author; MARE faculty are underlined) 
 
2008 
Adolf, J. E., Bachvaroff, T.R., and Place, A.R. 2008. Can cryptophyte abundance trigger 

toxic Karlodinium veneficum blooms in eutrophic estuaries? Harmful Algae 8: 119–
128. 

Adolf, J.E., Bachvaroff, T.R., and Place, A.R. 2008. Manger à trois: Toxic vs. non-toxic 
Karlodinium veneficum strains with a predator, Oxyrrhis marina, and prey, Storeatula 
major. Proceedings of the 12th International Conference on Harmful Algae, 
Copenhagen Denmark. pp. 107–110. 

Bachvaroff, T. R., Adolf, J. E., and Place, A. R. 2008. Phylogeography of Atlantic Coast 
Karlodinium veneficum strains: A genetic marker correlates with toxin type. 
Proceedings of the 12th International Conference on Harmful Algae, Copenhagen 
Denmark, pp. 55–58. 

Brownlee, E.F., Sellner, S.G., Sellner, K.G., Nonogaki, H., Adolf, J.E., Bachvaroff, T.R., 
and Place, A.R. 2008. Responses of Crassostrea virginica (Gmelin) and C. ariakensis 
(Fujita) to bloom-forming phytoplankton including ichthyotoxic Karlodinium 
veneficum (Ballantine). Journal of Shellfish Reearch. 27(3): 581–591. 

Colbert, S.L., Hammond, D.H. Berelson, W.M., 2008. Radon-222 budget in Catalina 
Harbor, CA 1: Water mixing rates. Limnology and Oceanography 53: 651-658.  
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Colbert, S.L., Hammond, D.H. Berelson, W.M., 2008. Radon-222 budget in Catalina 
Harbor, CA 2: Tidal pumping at the shoreline. Limnology and Oceanography 53: 
659–665. 

Colbert, S.L., Hammond, D.H. 2008. Shoreline and seafloor fluxes of water and short-
lived Ra to surface water of San Pedro Bay, CA. Marine Chemistry 108(1–2): 1–17. 

deMaintenon, M.J. 2008. Results of the Rumphius Biohistorical Expedition to Ambon 
(1990). Part 14. The Columbellidae (Gastropoda: Neogastropoda) collected at Ambon 
during the Rumphius Biohistorical Expedition. Zoologische Mededelingen Leiden 82: 
341–374. 

Friedlander, A., J. Beets, J. Caselle, C. Lowe, and B. Bowen. 2008. Biology and ecology 
the recreational bonefish fishery at Palmyra Atoll National Wildlife Refuge with 
comparisons to other Pacific Islands. Chp. 2, pp. 27–56 in J. Ault. (Ed.) Biology and 
Management of the World Tarpon and Bonefish Fisheries. CRC Press, Boca Raton, 
FL. 

Grober-Dunsmore, R, L. Wooninck, J. Field, C. Ainsworth, J. Beets, others. 2008. 
Vertical zoning in marine protected areas: Ecological considerations for balancing 
pelagic fishing with conservation of benthic communities. Fisheries 33: 598–610. 

Grober-Dunsmore, R., T.K. Frazer, J. Beets, P. Zwick, N.A. Funicelli, and W.J. 
Lindberg. 2008. Influence of landscape structure on reef fish assemblages. Landscape 
Ecology 23:37–53. 

Hall, N.S., Litaker, R.W., Fensin, E., Adolf, J.E., Place, A.R., and Paerl, H.W. 2008. 
Environmental factors contributing to the development and demise of a toxic 
dinoflagellate (Karlodinium veneficum) bloom in a shallow, eutrophic, lagoonal 
estuary.  Estuaries and Coasts 31(2): 402–418.   

Kaplan, L.A., T.N. Wiegner, J.D. Newbold, P.H. Ostrom, and H. Gandhi. 2008. 
Untangling the complex issue of dissolved organic carbon uptake: a stable isotope 
approach.  Freshwater Biology 53:588–864. 

Monaco, M.E., A.M. Friedlander, C. Caldow, J.D. Christensen, C. Rogers, J. Beets, J. 
Miller, and R. Boulon. 2008. Characterising reef fish populations and habitats within 
and outside the US Virgin Islands Coral Reef National Monument: a lesson in marine 
protected area design. Fisheries Management and Ecology 14: 33–40.	  

Place, A. R., Brownlee, E. F., Sellner, S. G., Sellner, K. G., Nonogaki, H., Adolf, J. E., 
and Bachvaroff, T. R., 2008. Bivalve responses to ichthyotoxic Karlodinium 
veneficum (Ballantine).  Proceedings of the 12th International Conference on 
Harmful Algae, Copenhagen Denmark pp. 5–8.	  

Rogers, C.S., J. Miller, E.M. Muller, J. Beets, others. 2008. Ecology of coral reefs in the 
U.S. Virgin Islands. Chp. 9 in B.M. Riegl and R.E. Dodge (eds.): Coral Reefs of the 
World Vol. I. Coral Reefs of the USA. Springer.  

Stoecker, D. K., Adolf, J. E., Place, A. R., Glibert, P., M., and Meritt, D.  2008. Effects of 
the dinoflagellates Karlodinium veneficum and Prorocentrum minimum on early life 
history stages of the Eastern Oyster, Crassostrea virginica. Marine Biology 154(1): 
81-90.  

Runcie, J.W., C.F.D. Gurgel & K.J. McDermid. 2008. In situ photosynthetic rates of 
tropical marine macroalgae at their lower depth limit. European Journal of Phycology 
43(4):377–388. Recipient of Kathleen Drew Baker prize for best paper in 2008 in 
European Journal of Phycology.  



	   27	  

Smith, J.E., Kuwabara, J., Coney, J., Flanagan, K., Beets, J., Brown, D., Stanton, F., 
Takabayashi, M., duPlessis, S., Griesemer, B.K., Barnes, S., Turner, J. 2008. Unusual 
cyanobacterial bloom in Hawai`i. Coral Reefs 27(4): 851. 

Turner, J.P. and J.R. Rooker (2008) A review of trophic ecology of Sargassum 
communities in the northwestern Gulf of Mexico: Implications for pelagic fisheries. 
Gulf and Caribbean Fisheries Proceedings. 60: 

 
2009 
Adams, L.M., Cumbo, V.R., Takabayashi, M. 2009. Exposure to sediment enhances 

primary acquisition of Symbiodinium by asymbiotic coral larvae. Marine Ecology 
Progress Series 377: 149–156.  

Adolf, J. E., Bachvaroff, T.R., and Place, A.R. 2009. Environmental modulation of 
Karlotoxin levels in strains of the cosmopolitan dinoflagellate, Karlodinium 
veneficum (Dinophyceae). Journal of Phycology 45: 176–192. 

Bachvaroff, T. R., Adolf, J.E., and Place, A.R. 2009. Strain variation in Karlodinium 
veneficum (Dinophyceae): toxin profiles, pigments, and growth characteristics. 
Journal of Phycology 45: 137–153. 

Boulon, R.H., M.E. Monaco, A.M. Friedlander, C. Caldow, J. Christensen, C. Rogers, J. 
Beets, J. Miller, and S.D. Hile. 2009. An ecological correction to marine reserve 
boundaries in the US Virgin Islands. Proceedings of the 11th International Coral 
Reef Symposium, Ft. Lauderdale, Florida, 7–11 July 2008. 

*Olson, N.D., Ainsworth, T.D., Gates, R.D., Takabayashi, M. 2009. Diazotrophic 
bacteria associated with Hawaiian Montipora corals: diversity and abundance in 
correlation with symbiotic dinoflagellates. Journal of Experimental Marine Biology 
and Ecology. 371: 140–146. 

Paddack, M. J. Reynolds, C. Aguilar, R. Appeldoorn, J. Beets, others. 2009. Recent 
region-wide declines in Caribbean reef fish abundance. Current Biology 19: 590–595. 

Wiegner, T.N., R.L. Tubal, and R.A. MacKenzie.  2009.  Bioavailability of dissolved 
organic matter from a tropical river during base- and storm flow conditions. 
Limnology and Oceanography 54(4): 1233–1242. 

 
2010 
Atwood, T., T.N. Wiegner, J.P. Turner, and R.A. MacKenzie.  2010.  Potential effects of 

an invasive nitrogen-fixing tree on a Hawaiian stream food web.  Pacific Science 
64(3): 367–379. 

Christie, M.R., Tissot, B.N., Albins, M.A., Beets, J.P., Jia, Y., Ortiz, D.M., Thompson, 
S.E., Hixon, M.A. 2010. Larval connectivity in an effective network of marine 
protected areas. PLoS ONE 5(12): e15715. 

DeMartini, E.E. T.W. Anderson, J.C. Kenyon, J.P. Beets, A.M. Friedlander. 2010. 
Management implications of juvenile reef fish habitat preferences and coral 
susceptibility to stressors. Marine and Freshwater Research 61: 532-540. doi: 
10.1071/MF09141-1323-1650/10/050532 

Mead, L.H., and T.N. Wiegner.  2010.  Surface water metabolism in a tropical estuary, 
Hilo Bay, Hawaii, USA, during storm and non-storm conditions.  Estuaries and 
Coasts 33(5): 1099–1112. 



	   28	  

Pagarigan, L.K., Takabayashi, M. 2010. Reference gene selection for qRT-PCR analysis 
of the Hawaiian coral Pocillopora meandrina subjected to elevated levels of 
temperature and nutrient. Proceedings of the 11th International Coral Reef 
Symposium: 169–173.  

Pochon, X., Stat, M., Chasqui, L., Jones, L., Logan, D.K., Takabayashi, M., 
Gates. R.D. 2010. Comparison of endosymbiotic and free-living 
Symbiodinium (Dinophyceae) diversity in a Hawaiian reef environment. 
Journal of Phycology 46: 53–65.  

Sheng, J., Malkiel, E., Katz, J., Adolf, J., Place, A.R. 2010. A dinoflagellate exploits 
toxin to immobilize prey prior to ingestion. Proceedings of the National Academy of 
Sciences 107: 2082–2087.   

Takabayashi, M., *Gregg, T.M., *Farah, E., Burns, J., *Teves, K., *Cody, N.H. 
2010. The prevalence of skeletal growth anomaly and other afflictions in 
scleractinian corals at Wai‘ōpae, Hawai‘i. Proceedings of the 11th 
International Coral Reef Symposium: 820–824 

Wiegner, T.N., and R.L. Tubal.  2010.  A comparison of dissolved organic carbon 
bioavailability from native and introduced riparian vegetation along a 
Hawaiian river. Pacific Science 64 (4): 545–555. 

 
2011 
Atwood, T., T.N. Wiegner, and R.A. MacKenzie. 2011. Effects of hydrological forcing 

on the structure of a tropical estuarine food web. Oikos 121(2): 277–289. 
doi:10.1111/j.1600-0706.2011.19132.x.  

Burns, J.R., Takabayashi, M. 2011. Histopathology of growth anomaly affecting the 
coral, Montipora capitata: Implications on biological functions and population 
viability. PLoS ONE 6(12): e28854. doi:10.1371/journal.pone.0028854   

Burns, J.R., *Rozet, N.K., Takabayashi, M. 2011. Morphology, severity, and distribution 
of growth anomalies in the coral, Montipora capitata, at Wai’ōpae, Hawai’i. Coral 
Reefs 30: 819–826.  

Carson, H.S., Colbert S.L., *Kaylor, M.J. and McDermid, K.L.  2011. Small plastic 
debris changes water movement and heat transfer through beach sediments. Marine 
Pollution Bulletin. 62: 1708–1713. 

DeMartini, E.E., T. W. Anderson, A. M. Friedlander, J. P. Beets. 2011. Predator biomass, 
prey density, and species composition effects on group size in recruit coral reef 
fishes. Marine Biology 158: 2437–2447. 

Michaud, J. and T.N. Wiegner. 2011. Stream nutrient concentrations on the windward 
coast of Hawai`i Island and their relationship to watershed characteristics. Pacific 
Science 65(2): 195–217. 

Stat, M., Bird, C.E., Pochon, X., Chasqui, L., Chauka, L.J., Concepcion, G.T., Logan, D., 
Takabayashi, M., Toonen, R.J., Gates, R.D. 2011. Variation in Symbiodinium ITS2 
sequence assemblages among coral colonies. PLoS One 
http://dx.plos.org/10.1371/journal.pone.0015854 

Timmers, M., Andrews, K., Bird, C.E., deMaintenon, M.J. & Brainard, R. & Toonen, 
R.J. 2011. Widespread dispersal of the Crown-of-Thorns sea star, Acanthaster planci, 
across the Hawaiian Archipelago and Johnston Atoll.  Journal of Marine Biology 
2011, doi: 10.1155/2011/934269, 10 pp. 
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Pacini, AF, Nachtigall, PE, Quintos, CT, Schofield TD, Look DA, Levine, GA, Turner, 
JP 2011. Audiogram of a stranded Blainville’s beaked whale (Mesoplodon 
densirostris) measured using auditory evoked potentials. Journal of Experimental 
Biology 214: 2409–2415. 

 
2012 
Kelman, D., *Kromkowski Posner, E., McDermid, K., Tabandera, N.K., Wright, P. R., & 

Wright, A.D. 2012. Antioxidant activity of Hawaiian marine algae. Marine Drugs 
10(2): 403-416; doi: 10.3390/md10020403 <http://dx.doi.org/10.3390/md10020403>  

Kulbicki, M., J. Beets, P. Chabanet, K. Cure, E. Darling, S. Floeter, R. Galzin, A. Green, 
M. Harmelin-Vivien, M. Hixon, Y. Letourneur, T. Lison de Loma, T. McClanahan, J. 
McIlwain, G. MouTham, R. Myers, J. K. O’Leary, S. Planes, L. Vigliola, and L. 
Wantiez. 2012. Distributions of Indo-Pacific lionfishes Pterois spp. in their native 
ranges: implications for the Atlantic invasion. Marine Ecology Progress Series 
446:189–205. 

Place, A.R., Bowers, H.A., Bachvaroff, T.R., Adolf, J.E., Deeds, J.R., and Sheng, J. 
2012. Karlodinium veneficum – the little dinoflagellate with a big bite. Harmful Algae 
14: 179–195.	  

Takabayashi, M., Adams, L.M., Pochon, X., Gates, R.D. (2012) Genetic diversity of free-
living Symbiodinium in surface water and sediment of Hawai’i and Florida. Coral 
Reefs 31: 157–167. 

Wiegner, T.N., L.H. Mead, and S.L. Molloy.  2012.  A comparison of water quality 
between low- and high-flow river conditions in a tropical estuary, Hilo Bay, 
Hawaii.  Estuaries and Coasts: doi 10.1007/s12237-012-9576-x. 
 

2013 
DeMartini, E.E., P. Jokiel, J. Beets, Y. Stender, D. Minton, E. Conklin, and C. Storlazzi. 

In press. Terrigenous sediment impact on coral recruitment and growth affects the use 
of coral habitat by recruit parrotfishes (F. Scaridae). Journal of Coastal Conservation  

Beets, J, E. Brown, and E. Friedlander. In press. Comparison of fish assemblages and 
habitat characteristics between two Hawaiian national parks with different levels of 
human influence. Pacific Science 

Carson, H. S., M. R. Lamson, D. Nakashima, D. Toloumu, J.  Hafner, N.  Maximenko, 
and K. J. McDermid. 2013.  Tracking the sources and sinks of local marine debris in 
Hawai‘i. Marine Environmental Research 84:76–83. 
 Holitzki, T., R. A. MacKenzie, T. N. Wiegner, & K.J. McDermid. In press. 
Differences in ecological structure, function and native species abundance between 
native and invaded Hawaiian streams  Ecological Applications. 

Kaplan, L.A., T.N. Wiegner, J.D. Newbold, P.H. Ostrom, and H. Gandhi. 2008. 
Untangling the complex issue of dissolved organic carbon uptake: a stable isotope 
approach. Freshwater Biology 53:588–864. 

MacKenzie, R.A., T.N. Wiegner, F. Kinslow, N. Cormier, and Ayron M. Strauch. Leaf 
litter inputs from an invasive nitrogen-fixing tree influence organic matter dynamics 
and nitrogen inputs in a Hawaiian river. Accepted to Journal of Freshwater Science 
March 2013. 
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Spies, N.P. & Takabayashi, M. in press. Expression of galaxin and oncogene homologs in 
growth anomaly in the coral, Montipora capitata. Diseases of Aquatic Organisms. 

*Strohl, R.D. & deMaintenon, M.J. in press. Effects of the invasive alga Gracilaria 
salicornia on molluscan species abundance, richness, and diversity in sheltered 
shoreline pools in East Hawai‘i. The Veliger. 

Wiegner, T.N., R.F. Hughes, L.M. Shizuma, and D.K. Bushaw.  2013.  Impacts of an 
invasive nitrogen-fixing tree on Hawaiian stream water quality.  Biotropica: doi: 
10.1111/btp.12024.  
 

Presentations at scientific conferences involving Marine Science students 
(presentations by MARE faculty not including students are not listed): 
Adams, L., *Olson, N., Takabayashi, M. (2006). Ecology of Symbiodinium in its free-

living stage. Oshoromaru Marine Ecological Studies in the Subarctic to Subtropical 
North Pacific Symposium, Hilo HI. 

*Gregg, M., Tom, S., Takabayashi, M. (2006) Water quality of estuarine ponds In 
Keaukaha, Hilo Hawai’i. Oshoromaru Marine Ecological Studies in the Subarctic to 
Subtropical North Pacific Symposium, Hilo HI. 

*Hester, J., M. Takabayashi (2006) Baseline study of coral-algal symbioses around the 
Big Island of Hawai`i. Annual Conference of American Society of Limnology and 
Oceanography, Honolulu, HI February 20-24. 

*Seiber, K., *Tom, S.K., Takabayashi, M., Rivera-Poy, B., Furukado, C. (2006) Water 
quality of estuarine pond in Hilo, Hawai`i: influence on public health and coastal 
environment. Annual Conference of American Society of Limnology and 
Oceanography, Honolulu, HI February. 

*Gregg, T. M., *Cody, N.H., *Tom, S.K., Takabayashi, M. (2007). Status of coral health 
in Wai`opae tidepools, Hawai‘i. Hawai‘i Conservation Conference. Honolulu, 
Hawai‘i. June 2007.  

*Gregg, T. M., *Tom, S.K., Takabayashi, M. (2007). Health status of corals in the 
protected and unprotected zones of Wai‘opae, Hawai‘i. Annual Meeting of American 
Society of Limnology and Oceanography. Santa Fe, New Mexico. February 2007. 

*Olson, N.D., Takabayashi, M. (2007). The nitrogenase expression of a diazotrophic 
cyanobacterial symbiont in corals and its potential role in the coral reef nitrogen 
cycle. Annual Meeting of American Society of Limnology and Oceanography. Santa 
Fe, New Mexico. February 2007. 

*Olson, N.D., Ainsworth, T., Takabayashi, M. (2008). The coral host as a habitat divided. 
Abstracts of 11th International Coral Reef Symposium, Fort Lauderdale, Florida. 

Takabayashi, M., *Gregg, T.M., Teves, K., Tom, S.K. (2008). Susceptibility of corals to 
growth anomaly and trematodiasis according to species and seasons at Wai`ōpae Tide 
Pools, Hawai‘i. Abstracts of 11th International Coral Reef Symposium, Fort 
Lauderdale, Florida. 

*Olson, N.D., Ainsworth, T.D., Gates, R.D., Takabayashi, M. (2008). Ecology of 
nitrogen fixing bacteria associated with the coral Montipora capitata. 108th Annual 
Meeting of American Society of Microbiology, Boston, MA, June 2008. 

*Bambico, T., *Soares, T. (2009). Connecting the land to the sea: He‘e and ‘Ulu. Hawai‘i 
Conservation Conference, Honolulu HI August. 
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6. ARE PROGRAM OUTCOMES COMPATIBLE WITH THE OBJECTIVES? 
 
6.1 Analysis of number of majors and graduates 
 
The graphs below show the number of Marine Science BS majors and graduates for the 
last five academic years. The proportion of BS students has increased and now exceeds 
those in the BA degree. Other points to note include 1) a large pulse of students entered 
in Fall 2011, most of whom declared the BS degree; and 2) our number of resident BS 
majors is steadily increasing while other admit categories are generally stable. Graduates 
attaining the BS degree have steadily increased and are now similar in number to those 
attaining the BA, while the number of graduates overall has increased steadily. 
 

 
Figure 8a: This chart shows the number of students in the BA and BS degrees.  
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Figure 8b: This chart shows the number of students declaring the BS degree, by original 
admit category (PI = Pacific Islanders, who pay the same rate as WUE). Most of the 
students in the ‘other’ category pay the resident tuition rate. 
 

 
 
Figure 9: This figure shows the number of department graduates from fall 2008 on, 
divided between the BA and BS programs. Summer graduates are counted with fall. 
 
 
6.2 Employment of B.S. graduates 
Our students have gone on to pursue jobs and careers in: marine conservation, eco-
tourism, aquaculture, state and federal government agencies, non-profit organizations, 
education and outreach, environmental law, medicine, and academia (Table 8).   
In a survey of graduates (59% return), 80% were successful finding either employment or 
attending graduate school in their chosen field of study.  Only 50% applied to graduate 
school.  However, those applying were likely to be successful, with 82% accepted to 
graduate school. 

0	  

10	  

20	  

30	  

40	  

50	  

60	  

70	  

80	  

2008/09	   2009/10	   2010/11	   2011/12	   2012/13	  

St
u
d
en
ts
	  	  d
ec
la
ri
n
g	  
B
S	  

other	  

WUE	  /	  PI	  

Nonres	  

Res	  

0	  

5	  

10	  

15	  

20	  

25	  

30	  

35	  

40	  

2008/09	   2009/10	   2010/11	   2011/12	   2012/13	  

N
u
m
b
er
	  o
f	  g
ra
d
u
at
es
	  

BA	  

BS	  

Total	  



	   34	  

 
Table 8: Examples of graduate school and employment of Marine Science B.S. graduates 
Name Graduate School School Company Job Title 

Bulseco, Ashley 
Noelani 

University of 
Massachusetts 
Boston 

Intercampus Marine 
Science Graduate 
Program 

  

Clemens, Elizabeth 
Anne 

University of the 
Virgin Islands 

Center for Marine & 
Environm. Science   

Frazier, Monika 
Meilani 

University of 
Hawaii at Hilo TCBES   

Guitard, Michelle University of South 
Florida 

College of Marine 
Science   

Hagiwara, Kehau University of 
Hawaii at Hilo College of Pharmacy   

Hori, Tomoya   Kyoto University 
graduate school Social Informatics   

Ortiz-Santiago, Vicky University of 
Hawaii at Hilo TCBES   

Suda, Ayako   
Graduate School of 
Life Sciences 
Tohoku University 

Ecology and 
Evolutionary Biology   

Danielle Claar University of 
Victoria, B.C. Biology   

Hernandez, Keith 
Michael 

San Jose State 
University 

Moss Landing 
Marine Laboratories 

San Jose State 
University 
Research 
Foundation 

Stranding 
Network 
Coordinator 

Love-Chezem, 
Tiffany S 

Georgia State 
University Neuroscience Colorado Parks 

and Wildlife 
Invasive Species 
Field Technician 

Abaya, Leilani 
Maijastina   UH Hilo Student 

Hess, Megan     
Prince William 
Sound Science 
Center 

Biological Lab 
and Field 
Technician 

Kromkowski Posner, 
Ellen Rose   Peace Lovin' 

Crystals Co-Owner 

Nestor, Victor     Palau Internat’l 
Coral Reef Center Researcher 

Seberger, Kaitlyn 
Rose   

Department of the 
Army Intern - US 
Army Corps of 
Engineers 

Physical Scientist 
- Oceanographer 

Stoneman, Jessie J   
Waikeawaena 
Elementary 
School 

PPT 

Troller, Jacquelyn 
Louise   Hyperbaric 

Treatment Center Care Provider 

Yannutz, Brian 
Christopher   

Oahu Army 
Natural Resources 
Program 

Field Technician 

Zimmermann, Colin 
Peter     United States 

Navy 
Student Naval 
Aviator 
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7. ARE PROGRAM OBJECTIVES STILL APPROPRIATE FUNCTIONS OF 
THE COLLEGE AND UNIVERSITY?  
 
The Marine Science B.S. degree objectives (see pg. 1) remain consistent with the primary 
mission of UH-Hilo, as outlined in the 2011-2015 Strategic Plan, particularly with Goals 
1-3. 

Goal 1.  Provide learning experiences and support to prepare students to thrive, compete, 
innovate and lead in their professional and personal lives 

Students earning B.S. degrees in Marine Science have a rigorous course schedule, 
which includes two semesters each of physics, organic chemistry, and calculus.  
Most of these courses are required for graduate school admission.  The B.S. track 
students are also required to take Senior Thesis Research (MARE 470) and Report 
(MARE 471) as their capstone courses.  During this two-semester series, students 
design and conduct in an independent research project, analyze samples, interpret 
data, write their thesis using scientific manuscript-style, and present their results in 
public presentations.  This experience has led many students to want to continue 
their research experience in graduate school, as well as with state and federal 
agencies.  Above, in Employment of B.S. Graduates, we discuss and list current 
employment of B.S. graduates (see section 6.2). 

Goal 2.  Inspire excellence in teaching, research and collaboration 

Students are encouraged to become involved with faculty research either as paid 
assistants, volunteers, or through internships or senior thesis.  Through thesis 
experiences, student-assisted or –driven research is presented at local, national, and 
international conferences, as well as published in peer-reviewed journals or 
professional reports.  A list of these scholarly works can be found section 5.4 of this 
report.  Through these projects, not only do collaborations with faculty member 
occur, but ones with researchers outside the Marine Science Department and 
outside the UH-Hilo develop.  These collaborations have also led to employment 
for the students following graduation (see section 6.2). 

Goal 3.  Foster a vibrant and sustainable environment within which to study, work and 
live.  

Students are greeted in their first semester with a Marine Science Program-specific 
orientation session. Faculty advisors work with each new B.S. student to ensure 
they know their requirements and electives, which are outlined in a degree-specific 
‘check sheet’ and ‘flow chart’ for degree completion in four years.  The program 
offers several student engagement opportunities, including the Marine Options 
Program courses and certificate and optional field trips, beach clean-ups, camping 
trips, etc. through the KMEC programs and activities.  Study groups and tutoring 
for courses are available for most courses, and the marine science building is a short 
walk from student dormitories. The Marine Science Program is the most engaging 
program on campus. 
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APPENDIX	  	  
	  

Internal	  Memo	  
	  
	  

To:	  	   	   Dr.	  Linda	  Johnsrud,	  	  
UH,	  Vice	  President	  for	  Academic	  Planning	  and	  Policy	  

	  
From:	  	  Brendan	  Hennessey,	  	  

UH	  Hilo,	  Office	  of	  Institutional	  Research	  and	  	   	  
Marcia	  Sakai,	  	  
UH	  Hilo,	  Vice	  Chancellor	  for	  Administrative	  Affairs	  

	  
RE:	  	  	   	   Methodology	  for	  Instructional	  Cost/Revenue	  Calculations	  
	  
Date:	   	   11/14/2012	   	  
	  
In	  regards	  to	  the	  Cost	  Revenue	  Spreadsheet	  for	  the	  current	  UH	  Hilo	  Marine	  Science	  BS	  
degree	  “Provisional	  to	  Established”	  program	  status	  change	  request	  to	  the	  Board	  Of	  Regents:	  
	  
Method	  for	  Instructional	  Cost	  Calculations	  (Row	  by	  Row):	  
The	  following	  explanation	  applies	  to	  the	  actual	  operational	  years	  	  2008/09	  through	  
2011/12.	  	  
	  
A:	   The	  total	  headcount	  of	  students	  majoring	  in	  Marine	  Science	  were	  obtained	  from	  fall	  
semesters	  only	  in	  the	  ODS	  table	  UHAPPS_IROFZ_IRO_BASE	  .	  	  (count	  of	  BS	  Degree	  majors	  
appears	  in	  parentheses).	  
	  
B:	   The	  SSH	  numbers	  were	  obtained	  from	  the	  ODS	  table	  UHAPPS_IROFZ_SOCAD	  	  for	  fall	  
and	  spring	  semesters	  only,	  using	  the	  departmental	  subject	  code	  “MARE”.	  	  	  Academic	  Year	  
Student	  Semester	  hrs	  generated	  by	  Summer	  instruction	  are	  not	  included	  here,	  nor	  are	  
Fall/Spring	  generated	  	  student	  semester	  hrs	  where	  instructor	  assignments	  from	  SOCAD	  
cannot	  be	  joined	  synchronously	  with	  faculty	  ID	  and	  salary	  data	  in	  human	  resources	  data	  
source.	  
	  	  
C:	   Program	  instructional	  cost	  without	  fringe	  is	  determined	  by:	  
	   1.	  Identifying	  per	  academic	  year	  all	  FT	  or	  PT	  faculty	  persons	  assigned	  to	  teach	  any	  

of	  the	  MARE	  program-‐required	  or	  elective	  courses	  
	   2.	  Obtaining	  identified	  faculty	  member's	  employee	  type	  and	  monthly	  (PT)	  or	  annual	  

(FT)	  salary	  from	  system	  managed	  secure	  HR	  data	  sources	  (PSEMPL	  &	  
PSQEMPL)	  by	  academic	  year.	  

	   3.	  Summing	  Instructor	  Semester	  Hrs	  Taught	  for	  each	  academic	  year	  and	  dividing	  by	  
24	  to	  determine	  academic	  year	  FT	  or	  PT	  faculty	  FTE	  for	  C1	  &	  C2..	  

	   4.	  Determining	  the	  "workload	  unit	  cost"	  by	  taking	  the	  instructor	  annual	  salary	  and	  
dividing	  it	  by	  24...reflecting	  the	  contractual	  24	  instructional/research	  units	  a	  
faculty	  member	  is	  contractually	  expected	  to	  fulfill.	  

	   5.	  Summing	  the	  individual	  faculty's	  semester	  hrs	  taught	  toward	  the	  program	  
multiplied	  by	  the	  respective	  faculty	  member's	  "workload	  unit	  cost"	  for	  each	  
provisional	  academic	  year.	  
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	   6.	  Delivering	  multiple	  layers	  (3)	  detailing	  all	  costing	  analysis	  elements	  to	  
department	  chair	  or	  responsible	  party	  for	  joint	  review,	  and	  reconciling	  
assignments	  and	  associated	  costs	  appropriately	  and	  consensually,	  and	  
revising	  the	  total	  cost	  calculations	  accordingly.	  

C1.	  Faculty	  FTE	  calculation	  is	  determined	  by	  summing	  academic	  year	  course	  semester	  
hours	  taught	  in	  the	  MARE	  program	  by	  Full	  time	  faculty	  or	  lecturers	  respectively	  –
and	  dividing	  by	  24.	  

D:	  Other	  personnel	  costs	  (excluding	  PT	  fac):	  N/A	  

E:	  Unique	  program	  costs:	  See	  notes	  

F:	  Autosum	  of	  rows	  K1	  and	  K3:	  The	  formula	  for	  this	  calculation	  is	  embedded	  in	  the	  
template.	  

G:	  Resident	  tuition	  rate	  for	  graduate	  students	  	  	  	  
H:	  Any	  departmental/program	  revenues	  generated	  other	  than	  tuition.	  	  
I:	  Autosum	  of	  rows	  G	  and	  H:	  The	  formula	  for	  this	  calculation	  is	  embedded	  in	  the	  template.	  
K,	  K2.	  K4:	  Autocalcs	  using	  K1	  and	  K2:	  The	  formula	  for	  this	  calculation	  is	  embedded	  in	  the	  

template.	  
K1,K2:	   Sums	  for	  FT	  faculty	  total	  salary	  and	  PT	  salary;	  method	  explained	  in	  item	  C	  above.	  
L:	  	  Autosum	  of	  system	  wide	  and	  non-‐instructional	  support	  costs	  per	  SSH	  (from	  footnoted	  

system	  campus	  expenditures	  reporting)	  
N:	  Autocalc	  of	  cost	  per	  SSH	  
M:	  Total	  campus	  expenditures	  per	  SSH	  (from	  footnoted	  system	  campus	  expenditures	  

reporting)	   	  
O:	  	  Comparable	  Program/Division	  Instructional	  Cost/SSH:	  	  Taken	  from	  UH	  Expenditures	  

Report	  (http://www.hawaii.edu/budget/expend.html	  ).	  	  The	  UH	  Hilo	  and	  UH	  
Manoa	  Natural	  Science	  Divisions	  (overall)	  data	  were	  used	  for	  comparison	  of	  
Instructional	  Cost	  per	  SSH.	  

	  
We	  are	  thankful	  for	  the	  opportunity	  to	  account	  for	  the	  methods	  and	  rationale	  that	  have	  
guided	  completing	  the	  cost/revenue	  sheet	  for	  the	  Marine	  Science	  program.	  We	  look	  
forward	  now	  as	  in	  the	  past-‐-‐to	  any	  discussion	  and/or	  necessary	  spreadsheet/footnote	  
revisions	  or	  cross-‐training	  processes	  that	  may	  lead	  to	  some	  standardization	  of	  instructional	  
cost/revenue	  calculation	  methods	  across	  the	  system	  campuses.	  
	  
Sincerely,	  
	  
Brendan	  Hennessey	  
UH	  Hilo,	  Office	  of	  Institutional	  Research	  
	  
*Note,	  the	  current	  draft	  of	  this	  table	  was	  provided	  by	  Mason	  Kuo,	  who	  replaced	  
Brendan	  Hennessey	  while	  this	  report	  was	  being	  prepared.	  
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