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Introduction 
 
The Department of Natural Resources and Environmental Management (NREM) was created by 
a reorganization of the College of Tropical Agriculture and Human Resources (CTAHR) in 
2000.  Initial faculty came from Agronomy & Soil Science and Agriculture & Resource 
Economics, departments which were dissolved in the college reorganization.  In summer 2001, 
the UH Board of Regents provisionally approved the proposal to create a Bachelor’s of Science 
(B.Sc.) degree in Natural Resources and Environmental Management.  The department began 
admitting undergraduate majors in August 2001 and there are about 47 students currently 
enrolled in the program.  The department also offers Master’s of Science and Ph.D. programs in 
NREM, which have grown to a total 61 graduate students in FY08. 
 
NREM is a central unit in CTAHR programs to Protect and Enhance the Environment and 
Hawai‘i’s Resources.  NREM’s mission is to “Discover and help CTAHR’s clients learn how to 
better use, manage, and conserve natural and especially renewable resources for optimum 
benefits and enhanced environmental quality.”  Department objectives are to: 
 Gather, develop, synthesize, integrate, exchange, and disseminate scientific knowledge, 

experience, and management technologies that are technically sound, economically feasible, 
socially acceptable and ecologically compatible for the profitable and efficient use of natural, 
economic, and environmental resources in Hawai‘i and selected areas of the tropics; 

 Assist CTAHR in providing stakeholders with the information required for sound decision 
making and formulation of policies on the use, protection, conservation, and restoration of 
Hawai‘i’s diverse natural and common property resources; and the enhancement of the 
State’s diverse physical and socio-cultural environments. 

These objectives are implemented through the land-grant functions of undergraduate and 
graduate instruction, disciplinary and problem-solving (multi- or inter-disciplinary) research, and 
extension. 
 
The B.Sc. in Natural Resources and Environmental Management is an interdisciplinary science 
degree that emphasizes tropical island ecology and natural resources.  It encompasses the science 
and management of natural, including renewable, resources and their linkages to environmental 
quality.  The program provides students with scientific knowledge on the physical, chemical, 
biological, economic, social, and policy elements of natural resources management and so allows 
them to understand the principles that underpin productive, sustainable land use and enhanced 
environmental quality.  Scientific objectivity is considered an important element of 
environmental planning.  Students are trained in the use of quantitative methods and tools to 
optimize natural resource management and environmental stewardship. 
 
Since creation of its academic programs, the NREM Department has undergone three major 
reviews:  Self-Study Report for UHM Program Review (Jan. 9, 2006), USDA-CSREES External 
Program Review (Nov. 5, 2006), and CTAHR Comprehensive Academic Review (May 18, 
2008). University of Hawai‘i Executive Policy E5.201 (April 1989) on Approval of New 
Academic Programs and Review of Provisional Academic Programs provides guidelines for the 
evaluation of provisional programs.  Appendix C of the policy lists Quantitative Indicators for 
Program Reviews.  The appendix of this document contains data tables for these indicators and 
other information on NREM’s undergraduate program.  Appendix D of the policy lists seven 
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questions to address in program reviews.  These questions are repeated below in bold type with 
respective guidelines in italics.  Responses for the NREM undergraduate program are given after 
a question. 
 
(1)  Is the program organized to meet its objectives?  Discussion of curriculum, requirements, 
admissions, advising and counseling, and other aspects of the program, with reference to its 
objectives. 
 
NREM has developed an assessment plan for the B.Sc. degree in Natural Resources and 
Environmental Management.  The plan articulates two goals for the program: 

 Goal A - NREM students will develop the abilities to contribute as responsible 
and productive professionals in natural resources and environmental management 
careers; 

 Goal B - NREM students will have a broad understanding of the environmental 
sciences and be able to apply scientific methods in managing natural resource 
systems and solving environmental problems. 

The assessment plan also established student learning objectives for each goal, discussed in the 
next section.  These goals and objectives were the driving force in curriculum development and 
major requirements for the NREM B.Sc. degree. 
 
Appendix Table 1 shows NREM’s undergraduate curriculum.  Lower division courses were 
carried over from the dissolved programs (under the 2001 reorganization) to meet various 
general education and college requirements.   The upper division curriculum includes core 
courses for the NREM major plus electives in selected critical areas in the field.  Over half of 
upper division courses has been developed during the provisional period to provide instruction 
for NREM students, for other CTAHR majors and related environmental science programs (e.g., 
Environmental Studies, Botany, Geography, Global Environment, Geology), for selected social 
sciences (e.g., Economics), and for master’s students in NREM and affiliated graduate programs.  
NREM has cross-listed courses and shares teaching with other departments including Tropical 
Plant and Soil Science (TPSS), Plant and Environmental Protection Sciences (PEPS) and 
Economics (ECON).  This generates great efficiencies in delivering multidisciplinary instruction. 
 
NREM’s undergraduate program admits entering freshmen in good standing (i.e., meet all UHM 
general admission standards).  An adequate high school background would include college-
preparatory classes in biology, chemistry, and mathematics through trigonometry.  These are 
common requirements for science-based majors.  A minimum 2.5 GPA is required for any 
transfers into the NREM major.  The GPA requirement is imposed because students must pass a 
rigorous curriculum in the natural sciences, math and statistics. 
 
The NREM B.Sc. degree requires a total of 128 college credits, with at least 60 credits in upper 
division or non-introductory classes.  This is the same as other CTAHR undergraduate degrees.  
Because it is an interdisciplinary bachelor’s of science, a total 75-77 credits are required for the 
NREM major (see Appendix Table 2).  A basic core of six courses (22-23 cr.) provides a broad 
foundation in the natural sciences plus specific skills needed by environmental science students.  
Applied cores of seven interdisciplinary NREM courses (23 cr.) meet college statistics and 
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capstone requirements, integrate disciplinary knowledge, introduce management options, provide 
basic training in methods (lab, field, analytical) and a junior-level internship experience. 
 
For advanced study, NREM students have a choice between two tracks (30-31 cr.) to gain depth 
and technical skills for an environment-related career.  The track structure (see Appendix Table 
2) allows students with diverse interests to pursue an individual specialization while maintaining 
program integrity and quality control.  Track I focuses on the biological and physical science 
aspects of NREM with depth in a particular natural resource area like forestry, wildlife 
management, soil and water conservation, watershed management, or hydrology.  Track II 
emphasizes the social sciences and business/public management skills; a depth specialization 
includes a social science discipline and related career focus, e.g., geography for natural resource 
planning, sociology for community resource management, economics for environmental policy.  
In selecting track electives, NREM students can choose from courses offered throughout the 
university. 
 
For advising, the NREM Department appoints a faculty member to serve as the official 
undergraduate advisor.  This person administrates the B.Sc. program, coordinates student 
services to NREM majors, chairs the department undergraduate committee, and conducts an 
annual assessment of student learning (discussed in next section).  When a student enters the 
program, (s)he is assigned to a personal advisor from among participating faculty based on the 
student’s track and interests.  The advisor can then manage the student’s program of study and 
help the student define a track specialization, choose elective courses, explore career options, and 
find an internship.  NREM currently has 12 faculty serving as undergraduate advisors (see 
Appendix Table 5).  Faculty advising loads range from 2-7 students each.  NREM’s 
undergraduate advisor also maintains webpages 
(www.ctahr.hawaii.edu/nrem/academics/undergrad.html) with advising information and links to 
online career information (www.ctahr.hawaii.edu/nrem/jobs.html). 
 
(2)  Is the program meeting its learning objectives for students?  An assessment of the quality 
of student learning as indicated by systematic analysis of student performance with reference to 
standard expectations, surveys of student satisfaction with instructional aspects of the program, 
etc. 
 
In 2001, start-up of the NREM B.Sc. program coincided with a CTAHR initiative to develop 
assessment plans for all undergraduate programs.  NREM faculty participated in assessment 
training workshops and formulated student learning objectives (SLOs) for the B.Sc. degree.  The 
five SLOs are listed below, organized around the two goals discussed in the previous section. 

Goal A - NREM students will develop the abilities to contribute as responsible and 
productive professionals in natural resources and environmental management careers. 

SLO #1:  Students will develop positive personal and work-related skills through contact 
and interaction with role models, class (individual and team) projects, and participation in 
extracurricular activities. 
SLO #2:  Students will demonstrate effective written and oral communication skills 
through technical reports and class presentations in each of the 300-400 level core NREM 
courses. 

http://www.ctahr.hawaii.edu/nrem/academics/undergrad.html
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SLO #3:  Students will broaden their social perspectives through exposure to diverse 
culture and thinking in course work, service projects, and departmental or college 
seminars. 

Goal B - NREM students will have a broad understanding of the environmental sciences and 
be able to apply scientific methods in managing natural resource systems and solving 
environmental problems.  

SLO #4:  Students will be able to explain the ecological processes and relationships that 
determine given environmental conditions in core course assignments. 
SLO #5:  Students will demonstrate technical competencies in natural resource 
management, develop and implement solutions to real-world problems in integrative core 
course projects and extracurricular/service-learning activities. 

 
During the provisional period, NREM designed a new curriculum around the above SLOs.  
Appendix Table 3a maps the correspondence between the different SLOs and required courses.  
The department’s undergraduate committee collects data to assess student performance on an 
annual basis.  Quantitative measures for assessment are shown in the far right column of 
Appendix Table 3a.  Appendix Table 3b presents the most recent assessment results.  
Assessment scores are at or above the departmental target of 75% for each SLO.  Thus, NREM 
majors currently meet all program SLO standards. 
 
Another indicator of program quality is student satisfaction.  Data are available from exit surveys 
of graduating seniors.  Appendix Table 4 compares the responses of NREM students with those 
of the last (2002) campus wide survey.  NREM student satisfaction is considerably higher than 
the UHM average in virtually every category, in some cases by more than 25%.  Overall, 92% of 
NREM graduates rate their academic experience as good or excellent.  The student exit surveys 
demonstrate the high quality of NREM’s instructional program. 
 
(3)  Are program resources adequate?  Analysis of number and distribution of faculty, faculty 
areas of expertise, budget and sources of funds, and facilities and equipment. 
 
NREM is a moderate sized department in CTAHR with currently a total of 16 faculty members.  
In addition, the department has a part-time lecturer who teaches two quantitative courses (NREM 
203, 310) in UHM regular sessions and through Outreach College.  Appendix Table 5 shows the 
12 faculty with undergraduate teaching and advising responsibilities.  All of these faculty have 
split research/extension and instructional FTE, and the instructional component includes both 
undergraduate and graduate students.  Connecting undergraduate learning to NREM’s research, 
extension and community outreach projects tremendously enriches student experiences by 
providing contemporary case studies in the class room, real world opportunities to apply 
academic knowledge, and contacts with environmental professionals.  NREM faculty can advise 
undergraduate students on careers in diverse fields, guide them toward prospective internships, 
and provide referrals to post-graduate employment opportunities due to these contacts. 
 
For this review of NREM’s B.Sc. program, faculty FTE allocated to undergraduate education vs. 
the graduate program was estimated based on the number of credits hours taught by faculty (i.e., 
excluding lecturer).  Instructional FTE for the undergraduate program is shown in Appendix 
Table 8, along with other measures of undergraduate teaching productivity.  In the last (2008-09) 
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academic year, a total 2.75 faculty FTE was allocated to undergraduate education.  The program 
services around 15 undergraduate majors per faculty FTE, about average for UHM departments.  
The FTE allocations and instructor salary data were used to estimate program costs for 
provisional years (Appendix Table 6) and projected costs for the next five years (Appendix Table 
7).  General funds from CTAHR’s budget are the main source of funding for undergraduate 
instruction. 
 
Current faculty resources are adequate to maintain NREM’s instructional programs and to 
increase the number of undergraduate majors to 50 students.  A complete curriculum has already 
been established.  Current plans are to add lab sections to existing forestry, wildlife, and soil 
conservation courses in order to provide more hands-on learning opportunities.  This can be done 
at modest cost (see Appendix Table 7).  More resources would be needed to expand instructional 
programs further.  In terms of faculty expertise, in the early years (2001-2002) of the program 
there was a disciplinary imbalance with economists comprising two thirds of instructional 
faculty.  Since that time, NREM has added 7 instructional faculty positions in the areas of 
hydrology, forestry, geospatial analysis, soil conservation and wetlands management, forest 
ecology, wildlife management, and natural resource economics.  With this growth in faculty 
numbers and expertise, NREM has been able to offer upper division undergraduate and graduate 
classes in core subjects, and to develop natural resource electives not previously available at 
UHM.  The breadth of disciplinary expertise in NREM is now quite good. 
 
Looking to the future, the department has identified some emerging areas for recruiting new 
faculty including coastal resource management and human dimensions of natural resource 
management.  Among current faculty, six members have been at UH for over 20 years while 
most of the rest are still in their probationary periods.  In about 10 years, NREM anticipates a 
major change over as many senior faculty members may choose to retire.  These retirements will 
mainly come from faculty with economics and policy expertise.  It will be critical to strategically 
replace them in order to maintain a strong interdisciplinary program. 
 
Currently NREM has limited instructional space and equipment, just adequate for existing 
undergraduate and graduate programs.  Space is one of the greatest constraints to further growth. 
For general classroom needs, NREM’s instructional programs rely on scheduling classes in 
rooms located across the campus, particularly in the St. John and Agricultural Science buildings.  
In the Sherman Laboratory building which houses most NREM faculty and staff, there are no 
regular classrooms.  NREM does have one 800 ft2 teaching lab in Sherman plus a 580 ft2 
conference room, which is used for student seminars and class presentations.  Also, NREM 
classes make use of the Mauka Campus (Magoon) facility, which has one department managed 
greenhouse, a plant and soil preparation facility, tool and storage rooms and about a half acre of 
land for field studies and experiments.  Some classes have also begun to make use of the newly 
planted (2005) Sherman Courtyard Native Plant and Ecosystem Educational Garden.  NREM 
research programs are centered in field and natural area locations around the state and involve 
forestry, hydrology, watershed management, water quality, soil and water conservation, coastal 
management and invasive species control.  This fieldwork is facilitated by 9 research laboratories 
in Sherman Lab which have a total of 4084 ft2 of space.  Compared to other CTAHR 
departments, this is a rather low proportion of lab space for 13 Mānoa-based research faculty. 
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(4)  Is the program efficient?  An assessment of productivity and cost/benefit considerations 
within the overall context of campus and University "mission" and planning priorities. Include 
quantitative measures comparing, for example, SSH/faculty, average class size, cost per SSH, 
cost per major with other programs in the college, on the campus and, as appropriate, similar 
programs on other UH campuses. 
 
NREM has developed a highly productive undergraduate program that has grown rapidly since it 
was granted provisional status in 2001.  The program has been built up with a modest amount of 
instructional FTE, starting at only 0.75 instructional faculty FTE and 0.67 lecturer FTE in 2001-
02, and increasing to 2.75 instructional faculty FTE and 0.67 lecturer FTE in 2008-09 (see 
Appendix Table 8).  In fall 2007, the program had 42 majors and provided a total of 2,085 SSH 
in FY08, making it the second largest science-based program in CTAHR. This translates into 
over 15 majors per instructional FTE and an average undergraduate class size of 42.  The 
average class size for lower division courses is much larger at 84, while the upper division 
courses average 24 students.  Upper division course offerings have increased with the growth in 
majors and instructional faculty FTE.  The average class size of NREM classes is slightly higher 
than nearly all other CTAHR programs.  It’s equal to or greater than other BS degree programs at 
UHM and comparable to the average across all UHM undergraduate instructional programs.  
Clearly NREM’s undergraduate instructional program is serving a growing number of majors 
and providing a significant amount of instructional services, given the available instructional 
resources. 
 
The NREM undergraduate program is also very cost efficient.  In FY08, the estimated direct cost 
with fringe was relatively low at $149 per SSH.  In comparison, the instruction cost with fringe 
per SSH for SOEST, a comparable program, was $729 in FY07.  This means the NREM 
program cost four times less than those in SOEST (Appendix Table 8). At the same time, the 
tuition generated by NREM’s program has exceeded its direct and incremental program costs 
without fringe every year since its inception in fall 2001. 
 
(5)  Evidence of program quality.  A qualitative assessment of the program in relation to 
competing demands for resources by new programs and continuing programs.  Accreditation or 
other external evaluation, student performance [e.g., on external exams], satisfaction, placement 
and employer satisfaction, awards to faculty and students, faculty publication record, evaluation 
of faculty, etc. 
 
There are a several lines of evidence validating the high quality of NREM’s undergraduate 
program including retention and graduation rates, results from external reviews, surveys of 
student and employer satisfaction, and recent external reviews of the department. 
 
Appendix Table 8 shows the productivity of the instructional program.  Student enrollment has 
grown rapidly during the provisional period.  NREM retains about 90% of its majors each year, 
about average for UHM departments.  However, NREM graduates major students within 2½-3 
years after entry into the program, demonstrating effective advising and instructional services.   
Appendix Tables 3b and 4 provide more evidence of high program quality.  Employers of 
student interns rate NREM majors very highly, averaging 82-83% on personal job skills and 



 

 7 

work performance criteria.  Undergraduate students are also very satisfied with the program; 
NREM was consistently rated higher than typical UHM programs by the graduating students. 
 
As explained in the introduction above section (1), the NREM Department has been externally 
reviewed two times during the provisional period.  The 2006 review by CSREES (USDA’s 
Cooperative State Research, Education and Extension Service) commended NREM’s 
undergraduate program for its management orientation, curriculum innovation, and high student 
satisfaction.  The department has acted on CSREES recommendations for improvement by 
increasing prerequisites for core courses, expanding advising services with undergraduate 
webpages, adding a research component to the capstone class, and developing more rigorous 
assessment measurements.  The second external review of NREM was part of the UHM 2008 
Comprehensive Academic Review of CTAHR.  The review brought out UHM’s need for 
interdisciplinary majors such as offered by CTAHR, value of student internship experiences, and 
well-stated learning outcomes that guide college program assessment and curriculum 
improvement.  The Academic Review gave distinct praise to NREM’s instructional program for 
its modern vision of natural resources management, well articulated goals and student learning 
objectives, and contemporary curriculum that provides integrative interdisciplinary knowledge 
with significant applied experiences.  Both external reviews confirm the high quality of NREM’s 
undergraduate program. 
 
(6)  Are program outcomes compatible with the objectives?  Analysis of numbers of majors, 
graduates, SSHs offered, service to non-majors, employment of graduates, etc., in relationship to 
objectives. 
 
As shown in Appendix Table 8, NREM’s undergraduate program has grown rapidly during the 
provisional period.  The program currently has about 47 majors and graduates 15-20 students per 
year.  NREM has achieved a viable program size and is now comparable or larger than other 
UHM programs including Botany, Geography, Geology, Environmental Studies, Tropical Plant 
& Soil Science, and Bioengineering.  With the addition of new faculty in 2007, the number of 
NREM majors per instructional FTE has fallen to a more manageable level, especially 
considering that these same faculty also advise students in NREM’s rapidly growing graduate 
program (which currently has about 70 students).  NREM majors, most of whom are transfer 
students, take an average 2½-3 years to graduate.  This is an acceptable time frame for an 
interdisciplinary bachelor’s of science with 75-77 cr. required for the major.  Although 
information is incomplete on post-graduate outcomes, around one third of NREM B.Sc. 
graduates go on to graduate school in a related area, an indication of the quality of their science 
education and technical training.  Graduates who seek employment in Hawai‘i can usually find a 
job in a natural resources/environmental field within 6 months, demonstrating good career 
preparation. 
 
Comparing NREM’s curriculum (Appendix Table 1) with teaching resources and outcomes 
(Appendix Table 8), the undergraduate program provides considerable service to non-majors 
through two quantitative methods courses – NREM 203 and NREM 310.  These courses were 
established before creation of the NREM Department yet account for over half of the Fall-Spring 
SSHs.  The quantitative courses are also offered during summer session to meet high student 
demand.  The increase in faculty instructional FTE has been allocated to upper division classes, 
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where SSHs have increased more than three times during the provisional period.  NREM has 
created an integrated interdisciplinary core to provide hands-on instruction in managing natural 
resources; focus designations in ethics, oral and written communications help prepare students 
for the professional world.  Faculty have also developed elective courses in selected areas to fill 
gaps in UHM’s curriculum and provide specialized training for student career interests.   
NREM’s core and elective courses have been added to a pool of environment-related offerings 
shared with other CTAHR departments, the College of Arts and Sciences, and SOEST.  Such 
sharing enriches UHM student experiences while efficiently providing undergraduate instruction. 
 
(7)  Are program objectives still appropriate functions of the college and University?  
Relationship to University mission and development plans, evidence of continuing need for the 
program, projections of employment opportunities for graduates, etc. 
 
The NREM B.Sc. degree objectives and outcomes are closely aligned with the goals of the 
University of Hawai‘i’s strategic plan.  The program provides effective education and produces 
successful students in a number of ways.  The curriculum is integrated so that students have an 
opportunity take classes and work with people from a variety of other UHM departments in the 
natural and social sciences.  At the same time, active hands-on learning and opportunities for 
student research are an integral part of the program.  For example, recently students worked with 
faculty advisors to design a constructed wetland for the UHM campus, with funding from a 
planning grant from the US EPA.  Students and faculty are also involved in sustainability 
activities across campus, including the development of a native plant garden outside NREM’s 
building (Sherman Lab).  The required internship experience provides students with an 
opportunity to work with a variety of businesses, government agencies or non-profit 
organizations at the local, state and national level.  Past internship employers include the U.S. 
Natural Resources Conservation Service, U.S. Fish and Wildlife Service, U.S. Forest Service, 
Hawai‘i Ecotourism Association, Hawai‘i Department of Land and Natural Resources, Bishop 
Museum, an Oahu native plant nursery, Hawai‘i County Department of Environmental 
Management, a Kauai agribusiness firm, and a Honolulu water engineering company. 
 
NREM’s undergraduate program also contributes to many of the core commitments in UH 
Mānoa’s strategic plan.  The NREM undergraduate student body is very diverse; about half of 
the students come from the U.S. mainland, while around 20 percent are native Hawaiian or 
Pacific islanders.  The program features strategic focus areas in public policy and sustainability, 
with interdisciplinary project-based learning opportunities.  Indigenous management systems and 
cultural values, such as the ahupuaa model for watershed  management, are integrated into 
course work, service opportunities and internship experiences.  NREM teaching faculty have 
split appointments in research or extension and advise undergraduate majors, which exposes 
students to work aimed at helping communities manage their natural resources. The program 
offers online instruction and state-of-the art technology including environmental instrumentation, 
GIS/remote sensing, advising webpages and a local wifi network.  
 
In CTAHR’s strategic plan, Goal 1 to Provide an Excellent and Relevant Student-Centered 
Learning Environment is addressed by a variety of program components.  NREM’s curriculum 
was designed to build on student competencies identified by CTAHR. The internship course and 
the problem-solving capstone course provide relevant student learning opportunities which, 
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according to the external reviews, are of very good quality. The use of faculty advisors actively 
involved in research and service allows students to be exposed to real-world situations. At the 
same time, the instruction provided at the lower division is linked to general education 
competencies of UHM. CTAHR’s strategic Goal 2 to Diversify and Strengthen the State’s 
Economy is addressed by various NREM undergraduate specializations, particularly those in the 
Track II option where students are exposed to sustainable business models such as organic 
farming, ecotourism, and environmental service providers. These industries are expected to be 
areas of growth in coming years.  NREM is the central unit for addressing CTAHR Goal 3 to 
Protect and Enhance the Environment and Hawai‘i's Resources, and this is the primary focus of 
the undergraduate curriculum. Goal 4 to Strengthen Families and Communities is addressed to 
some extent by NREM’s Track II curriculum, which includes course work on the challenges 
faced by families and communities in becoming more sustainable.  The capstone course also 
focuses on public policy and environmental management. 
 
Thus, the NREM undergraduate program is central to many strategic directions guiding the 
University of Hawai‘i’s future at the system, Mānoa campus and college level.  The department 
has developed a contemporary, science-based interdisciplinary curriculum that provides natural 
resource managers with the knowledge and skills to meet the sustainability challenges of the 21st 
century. 
 
Conclusion 
 
The College of Tropical Agriculture and Human Resources reorganized almost 10 years ago, 
which created the Department of Natural Resources and Environmental Management.   NREM 
has developed a modern interdisciplinary Bachelor’s of Science program for sustainable 
management of natural resources.  This program closely aligns with many UH strategic 
directions.  NREM’s contemporary curriculum provides lower division courses for varied student 
populations and general education requirements, core courses for NREM and other CTAHR 
majors, and upper division electives in areas of faculty expertise that complement offerings by 
other departments.  NREM’s undergraduate program is very efficient, using only 2.75 faculty 
FTE for classroom instruction plus personal advising for all NREM majors.  Total FTE is 
currently divided among 12 faculty members.  By broadly distributing undergraduate instruction 
responsibilities, NREM students benefit from close interactions with faculty, resulting in high 
student satisfaction. 
 
Assessment data, student surveys, and external reviews demonstrate the high quality of NREM’s 
B.Sc. program and its effectiveness in meeting student learning objectives.  During the 
provisional years, the program grew rapidly and has attained a viable size.  The current level of 
resources is adequate to sustain the program and increase the number of NREM undergraduate 
majors to 50 students.  New 400-level specialization courses will also be able to accommodate 
expected growth in the NREM Plan B master’s program.  Long-run challenges to sustaining 
NREM’s academic programs include replacing faculty expected to retire in the next 10 years, 
and acquiring more space and equipment for faculty labs.  The department is confident it can 
meet these challenges and continue its valuable contributions to environmental education in 
Hawai‘i. 
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APPENDIX 
 
Table 1.  NREM Undergraduate Curriculum 
 
Course Title New 

Course? 
Instructional

Unit 
NREM 
Core? 

Comments 

NREM 203 Applied Calculus for Mgt, Life 
Sci, Hum Res 

 NREM * FS foundation. Business majors req. 
Also fall-spring Outreach & summer. 

NREM 210 Intro to Environmental Science  NREM-PEPS * Cross-listed PEPS. W focus. 

NREM 220 Agricultural & Resource Econ  NREM * Req. for other CTAHR majors 

NREM 301 

NREM 301L 

Natural Resources Management 

Natural Resources Mgmt Lab 

* 

* 

NREM * 

* 

 

W focus. 

NREM 302 Natural Resource & Env Policy * NREM * E and W-O focus. 

NREM 304 Fundamentals of Soil Science  TPSS Track I Cross-listed TPSS. Includes lab. 

NREM 310 Statistics in Agr/Human Res  NREM * Meets CTAHR statistics req. Also 
summer. 

NREM 311 Current Topics Plant Science * TPSS  Cross-listed TPSS. O focus. 

NREM 341 

NREM 351 

Accounting & Financial Analysis 

Enterprise Management 

 TPSS Track II Cross-listed TPSS. Req. for 
Agribusiness certificate. 

NREM 380 Tropical Forestry/Agroforestry  NREM  Previously NREM 480. No lab. 

NREM 420 Community and NRM * NREM Track II O focus. 

NREM 450 Wildlife Ecology & Management * NREM  No lab. 

continued on next page 
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Table 1.  NREM Undergraduate Curriculum (cont’d) 
 

Course Title New 
Course? 

Instructional 

Unit 

NREM 
Core? 

Comments 

NREM 458 Project Eval & Resource Mgmt  NREM Track II Cross-listed ECON. Summer online. 

NREM 461 Soil & Water Conservation  NREM  No lab. 

NREM 463 Irrigation & Water Management * NREM  Cross-listed TPSS. Includes lab. 

NREM 467 Nat Resource Conserv Planning * NREM  Includes lab. 

NREM 477 GIS for Resource Managers * NREM Track I Includes lab. 

NREM 480 Applied Forest Ecology * NREM  Proposed new course. No lab. 

NREM 491 Topics in NREM  NREM  Experimental or special offering. 

NREM 492 Internship  NREM-TPSS * Co-taught with TPSS. W focus. 

NREM 494 Environmental Problem Solving * NREM * NREM capstone. O focus. 

Note: Table excludes NREM 399 and 499 arranged for individual students to conduct independent study or project. 



 

Table 2. Major Requirements for NREM B.Sc. Degree 
 
Requirement Course Title or Subject Cr. 

Basic Core 
CHEM 161/161L (or Track II 151/151L) 
GEOG 101/101L 
BIOL 171/171L and 172/172L 
NREM 203 or MATH 203/ 215/ 241 
GEOG 370 

 
General/Elementary Chemistry with lab 
Natural Environment with lab 
General Biology I-II with labs 
introductory calculus 
Map & Aerial Photo Interpretation 

subtotal 

 
4 
4 
8 

3-4 
3 

22-23 

Applied Cores 
NREM 210 
NREM 220 or ECON 130 
NREM 301/301L 
NREM 302 
NREM 310 
NREM 492 
NREM 494 (capstone) 

 
Intro to Environmental Science 
Agr & Res Econ or Principles Microecon 
Natural Resources Management with lab 
Natural Resource & Env Policy 
Statistics in Agriculture/Human Res 
Internship 
Environmental Problem Solving 

subtotal 

 
3 
3 
4 
3 
3 
4 
3 
23 

Track I (natural science emphasis) 
CHEM 162/162L 
PHYS 151/151L 
NREM 304 
NREM 477 
Resource Specialization (upper div.) 

 
General Chemistry II with lab 
College Physics with lab 
Fundamentals of Soil Science 
GIS for Resource Managers 
approved electives incl research methods 

subtotal 

 
4 
4 
4 
4 
15 
31 

Track II (social science emphasis) 
NREM 420 or FAMR 352 
 
NREM 341 or 351 
NREM 458 or 477 or MBBE 342 or 
   GEOG 455  
Social Sci Specialization (upper div.): 
   discipline 
   methods 
   natural resources 

 
Community & NRM or Community 
Needs & Resources 
Acct & Finan Anal or Enterprise Mgmt 
quantitative analysis 
 
 
approved in single field or closely related 
research or advanced communications 
elective area(s) or field methods 

subtotal 

 
3 
 
3 

3-4 
 
 

12 
3 
6 

30-31 

TOTAL all cores with one track 75-77 
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Table 3a.  NREM Student Learning Outcomes (SLOs) with Curriculum Map and 
Assessment Data 
 
SLO* Course Mapping Assessment Data 

#1  Personal & work-
related skills  

NREM 302, 492, 494 internship employer evaluation 
capstone paper & presentation 
graduating student survey 

#2  Written & oral 
communications 

NREM 210, 301L, 302, 492, 494 
 

internship paper & presentation
capstone paper & presentation 

#3  Social perspectives NREM 210, 220, 302 internship paper 
graduating student survey 

#4  Ecological processes 
& relationships 

GEOG 101, BIOL 171-172 
NREM 210, 301, 304 
upper div. nat resources electives 

grades in intro sci courses 
internship paper 
capstone paper 

#5  Technical 
competencies  

NREM 301, 301L, 310, 351, 477, 
492, 494 
GEOG 370, NREM 420 

internship employer evaluation 
capstone paper & presentation 

 
*See text pages 3-4 for full description of SLOs. 
 
 
Table 3b.  NREM 2007-2008 Assessment Results by SLO (indicators scaled 0-100) 
 
Assessment Indicator SLO #1 SLO #2 SLO #3 SLO #4 SLO #5 

Intro. science courses: 
  average grade 
  grade ≥ B 

     
77 
60 

 

Internship: 
  paper 
  presentation 
  employer evaluation 

 
 
 
 83 

 
 83 
 87 

 
 83 

 
 83 

 
 
 
 82 

Capstone paper & 
presentation 

 82  82   82  82 

Graduating student survey  64   78   

Average  76  84  81  75  82 
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Table 4.  NREM Undergraduate Responses (N=33) to Selected Questions on CTAHR 
Graduating Student Survey, Provisional Years (FY02-FY08) Compared to 2002 UHM 
Survey of Graduating Seniors 
 
Question Response Categories (% students) 

not satisfied 
Relative to your major, rate: 

somewhat 
satisfied 

 
satisfied 

very 
satisfied 

organization of curriculum 
     NREM 
     UHM 
practical, hands-on experience a 
     NREM 
overall quality of instruction 
     NREM 
     UHM 

 
 6 % 
 11 
 
 7 
  
 6 
 5 

  
 36 % 
 33 
 
 34 
 
 15 
 26 

  
 42 % 
 40 
 
 45 
 
 39 
 47 

 
 15 % 
 16 
 
 14 
 
 39 
 22 

 

 poor fair good excellent 

    

Rate NREM dept. in providing 
education & training that prepared 
for job in field a 
 
Rate overall academic experience 
     NREM 
     UHM 

 3 %  15 %  70 %  12 % 

 
 
 
 0 
 2 

 
 
 
 9 
 22 

 
 
 
 70 
 65 

 
 
 
 21 
 11 

 
 
Feeling about baccalaureate degree 

below 
average 

 
average 

above 
average 

 

 

     NREM 
     UHM 

 3 % 
 9 

 42 % 
 66 

 55 % 
 25 

 

Rate quality of academic & advising 
services 

didn’t know 
about 

didn’t use used & 
dissatisfied 

used & 
satisfied 

     NREM 
     UHM 

 12 % 
 2 

 6 % 
 15 

 9 % 
 19 

 73 % 
 64 

 
a No comparable question on UHM survey. 
 
Source: Survey of Graduating Seniors, University of Hawai‘i at Mānoa, Spring 2002, 
www.hawaii.edu/offices/app/opp/gradsr/gradsurvey02.pdf 
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Table 5.  NREM Faculty with Undergraduate Instructional Responsibilities 
 

Name New 

Hire? 

Rank Areas of Expertise 

Greg Bruland * I-3 soil & water conservation, coastal management

Richard Bowen  S-5 natural resource policy, economics, sustainable 
agriculture 

Catherine Chan-Halbrendt  I-5 community and resource economics 

Linda Cox  S-5 community economic development 

Carl Evensen  S-5 natural resource management, environmental 
quality 

Ali Fares * I-4 tropical soil/watershed hydrology 

Carol Ferguson  R-4 natural resource and environmental policy 

Travis Idol * I-3 tropical forestry/agroforestry 

Christopher Lepczyk * I-3 ecosystem management, wildlife ecology, 
landscape ecology  

Creighton Litton * I-3 forest ecology, biogeochemistry 

Tomoaki Miura * I-3 geospatial analysis, remote sensing 

John Yanagida  R-5 production economics, price analysis, 
international trade 

 



 

Table 6.  Estimated Program Costs for Provisional Years (FY02-FY08) 
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Table 7.  Five-Year Projections of Program Costs (FY09-FY13) 
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Table 7.  Five-Year Projections of Program Costs (FY09-FY13) 
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Table 8.  Productivity of NREM Undergraduate Program, Provisional Years 
 
Program Measure FY02 FY03 FY04 FY05 FY06 FY07 FY08 

NREM BSc 
  no. of majors (fall) 
  no. of degrees 

 
 1 
 0 

 
 8 
 0 

 
 22 
 1 

 
 31 
 7 

 
 36 
 8 

 
 38 
 10 

 
 42 
 14 

Instructional FTE 
  faculty 
  lecturer 
  majors/faculty FTE 

 
 0.75 
 0.67 
 1.3 

 
 1.50 
 0.67 
 5.3 

 
 1.75 
 0.67 
 12.6 

 
 2.00 
 0.67 
 15.5 

 
 2.00 
 0.67 
 18.0 

 
 2.25 
 0.67 
 16.9 

 
 2.75 
 0.67 
 15.3 

Lower Division 
  no. of classes 
  total SSH 
  average class size 

 
 7 
 1,356 
 65 

 
 6 
 945 
 53 

 
 5 
 939 
 63 

 
 5 
 1,290 
 86 

 
 6 
 1,422 
 79 

 
 5 
 1,254 
 84 

 
 5 
 1,245 
 83 

Upper Division 
  no. of classes 
  total SSH 
  average class size 

 
 5 
 269 
 17 

 
 8 
 419 
 20 

 
 10 
 543 
 29 

 
 12 
 578 
 20 

 
 10 
 709 
 25 

 
 15 
 867 
 21 

 
 12 
 840 
 24 

Total Undergrad 
  no. of classes 
  total SSH 
  average class size 

 
 12 
 1,625 
 44 

 
 14 
 1,364 
 35 

 
 15 
 1,482 
 44 

 
 17 
 1,868 
 42 

 
 16 
 2,131 
 46 

 
 20 
 2,121 
 37 

 
 17 
 2,085 
 42 

Direct Cost/SSH 
  NREM undergrad 
  SOEST undergrad 

 
 $    52 
 2453 

 
 $  110 
 1967 

 
 $  110 
 2081 

 
 $  108 
 522 

 
 $  96 
 634 

 
 $  116 
 726 

 
 $  149 
 na 
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