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Abstract
The Pacific Internship Programs for Exploring Science 
(PIPES) link undergraduates to environmental careers and 
mentor the next generation of scientists, educators, and 
managers for Hawaiʻi and the Pacific. PIPES uses formal 
and informal educational frameworks to deepen a sense 
of kuleana (responsibility) and provide opportunities for 
engagement in research and conservation practices in a 
higher education setting. Each summer, 30 to 40 students 
participate in an intensive, full-time, paid internship pro-
gram for 10 weeks; 580 undergraduates have completed 
the program to date. These immersive experiences in sci-
ence, natural resource management, environmental edu-
cation, and Hawaiian values help ground interns in the 
intent of their daily work and provide rich opportunities to 
develop a deep connection to field sites and organizations.
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Career choices are influenced by many factors, including 
educational outcome (achievement and attitude), motiva-
tion, and instructional quantity and quality (Wang and 
Staver 2001), as well as knowledge about the type of 
careers available and the rewards they provide (Lent 
and Brown 1996). Undergraduates often lack knowledge 
about viable career options, especially those from under-
represented minorities, and this impacts diversity in the 
workplace. For example, a recent report (Taylor 2014) 
studied 191 conservation and preservation organizations, 

74 government environmental agencies, and 28 environ-
mental foundations and found that only 16 percent of the 
boards or staff of these organizations were minorities. 
This level of staffing diversity is a mismatch with the 
ethnic and racial makeup of the US population (Haynes, 
Jacobson, and Wald 2015). At a local level, extreme 
incongruence between the community and the resource 
management workforce can lead to feelings of disenfran-
chisement, as ethnocentric decisions made about the use 
and conservation of natural resources affect livelihoods 
(Schelhas 2002). 

Resource managers identified underrepresentation of 
Pacific Islanders in the natural resource management field 
as a concern in the 1990s. Although the Pacific region 
is extremely diverse culturally, socially, geographically, 
and ecologically, the representation of local community 
members in the academic and agency or organizational 
workforce is low, especially in leadership roles. Many 
professionals come from other states, and few reflect 
the diversity, connection to communities, or 24 percent 
multiracial makeup of Hawaiʻi (Krogstad 2015). The val-
ues of Hawaiʻi’s rich, vibrant culture are centered on the 
tenets of natural resource management and sustainability 
(Kealiikanakaoleohaililani and Giardina 2016), and these 
values are shared with cultures across the Pacific. The 
diverse undergraduate population served at universities in 
Hawaiʻi grows up closely connected to the environment 
culturally and socially. However, this student population 
lacks wide recognition that interest in the environment 
and their connection to community can be translated into 
a career if appropriate skills are developed during under-
graduate years.
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An Internship Model That Engages the Next 
Generation of Environmental Leaders

This article describes the Pacific Internship Programs 
for Exploring Sciences (University of Hawaiʻi at Hilo 
2018), a suite of three internship programs at the Uni-
versity of Hawaiʻi at Hilo (UH Hilo). According to data 
supplied by the Institutional Research Office in fall 2016 
UH Hilo had 3,666 undergraduates and was ethnically 
diverse (34.1 percent were Hawaiian or Pacific Islander, 
23.8 percent Asian, 23.7 percent Caucasian, 13.8 percent 
mixed race, 2.1 percent Hispanic, 1.4 percent African 
American, and 0.7 percent American Indian and Alaskan 
Native). In addition, 61.7 percent of the undergraduate 
student population was female. PIPES interns exceeded 
this local diversity. Of 580 interns over 24 years, 72 
percent self-identified as an underrepresented minority. 
Additionally, 42 percent of those minority students self-
identified as multiethnic (mixed race). At least 58 percent 
of the students were female.

PIPES began serving students with the Micronesia and 
American Sāmoa Student Internship Program (MASSIP) in 
1994, and then expanded to serve students who were raised 
in Hawaiʻi with the University of Hawaiʻi Hawaiian Intern-
ship Program (UH–HIP) in 1997. Since 2002, UH Hilo has 
hosted a National Science Foundation Research Experi-
ence for Undergraduates (REU) Site Program. Although 
each program of PIPES has a target focus—MASSIP 
engages students from Micronesia and American Sāmoa 
in conservation issues of the Pacific, UH–HIP addresses 
the management, educational, and outreach conservation 
needs in Hawaiʻi, and REU focuses on engaging students 
in the research process—the programs work collectively 
to address the challenges of equity in access, participation, 
and opportunity for underrepresented groups of the islands 
in the field of conservation. These three programs are 
recruited and assessed together under the umbrella effort 
of PIPES. Each summer, a cohort of 30 to 40 students is 
paired with mentors in an intensive, full-time, 10-week 
paid internship program. Students engage in internships 
with faculty or natural resource organization mentors, par-
ticipate in weekly māhuahua (professional development 
gatherings) and huaka‘i (field trips), and attend the state’s 
annual conservation science conference. At the conclusion 
of the program, students present their summer experiences 
in an on-campus forum and complete a final paper (see 
Table 1). Internship projects are widely diverse and range 
from implementing outreach programs to outplanting trials 
and genetic analysis (see Table 2). 

To increase the representation of local community mem-
bers in the academic and agency or organizational work-
force, the PIPES model focuses on empowering individu-
als to succeed in their studies, careers, and communities. 
The foundations of the program are Hawaiian cultural 

values, Kolb’s (1984) experiential learning model, and 
best practices of experiential learning (National Society 
for Experiential Education 2013). 

The 10-week program is intentionally structured to pro-
vide interns with the opportunity to immerse themselves 
in a mentored experience in a conservation work setting, 
to reflect and synthesize their experiences through assign-
ments and discussion, to complete a final product and 
presentation as the culminating learning achievement of 
their summer, and to participate in multiple activities that 
engage them in discussions of their interests, values, and 
future pathways. Before the summer experience, staff 
carefully recruit interns using multiple selection criteria 
to ensure fit with the program, solicit and train mentors 
with appropriate projects, and plan all aspects of the pro-
gram with intention. Throughout the summer, staff assess 
intern learning and experience using formal pre- and post-
assessments and the BIO REU assessment tool from the 
Center for the Improvement of Mentored Experiences in 
Research at the University of Wisconsin–Madison). Staff 
also evaluate the internship site through an informal site 
visit to gauge intern and program success. Each successive 
year interns join a well-networked alumni group. Staff and 
alumni members share opportunities for employment and 
scholarships as well as other community possibilities (see 
Table 1). 

PIPES has refined this learning model and structure 
through program evaluations and focus group input over 
the last two decades to support the experience of both 
intern and mentor. The program is recognized for creation 
of successful internships for interns and mentors alike, a 
high participant baccalaureate graduation rate, and high 
retention in the conservation field. Longitudinal data of 
the REU-PIPES participants indicate that PIPES has been 
influential in connecting interns to conservation careers 
and pursuing further study (see Figure 1). Of 154 alumni 
since 2002, 84 percent (123) have graduated with a BA 
or BS degree, and 16 percent (24) have continued their 
undergraduate coursework. Of those who have graduated 
with a four-year degree, 53 percent are currently working 
in conservation, and 43 percent either have earned or are 
currently pursuing a postbaccalaureate degree, with 14 
pursuing or having earned a doctorate and 39 pursuing or 
having earned a master’s degree. A total of 8 alumni are 
teaching, 5 in the conservation field. There are no long-
term data for 7 interns.

Integration of Hawaiian Values into  
Workforce Training
The cultural component of the PIPES model is the essen-
tial glue that binds the students and staff and enhances the 
program’s reputation and long-term standing. The Hawai-
ian culture is rooted in family and being a functional part 
of the community (Vaughan and Ayers 2016). PIPES pillar 
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and natural (see Figure 2). Through incorporation of kule-
ana the goals of supporting the students and conservation 
of natural resources are addressed. 

In 2013, Ching, a PIPES coordinator, commenced a self-
reflective study aimed at increasing the success of the 
program by instilling a sense of place, and thus kuleana, 
in the interns. Interns interviewed by Ching explained that 
their sense of kuleana to the environment was driven by 
their worldviews and Hawaiian cultural beliefs. Moreover, 
as they expressed their kuleana to the environment through 
active stewardship, they also were inspired to maintain 
their cultural values and practices. This cycle allowed 

is kuleana, which can be translated as “doing work that is 
meaningful and useful to your community,” but in reality 
is a more nuanced concept that incorporates connection 
to place and reciprocity with the natural world (humans 
are part of that world). Kuleana is an extremely important 
value to underrepresented students (Kaomea 2001; Kawe-
lu 2014). In fact, the emphasis on being responsive to fam-
ily and community needs often limits students’ pursuit of 
higher education and their range of majors and academic 
careers (Maunakea 2016). Rather than setting up a dichot-
omy between family and academics, PIPES embraces the 
kuleana concept, framing the program to meet students’ 
kuleana, or accountability to the community, both human 

Program components Philosophy

Selection: The selection process occurs over three to four months  
and involves a variety of steps: 

• Recruit applicants from across the state and region and  
through national networks, using in-person and online  
informational sessions

• Identify, recruit, and select mentors and projectsa

• Screen applicants through multiple levels of reviewing  
applications, references, and in-person or video interviews 
before final selection

• Pair students with appropriate mentors and projects

Selection: Many undergraduate programs choose students based  
on their academic achievement. In contrast, although GPA and 
coursework are considered as part of the selection process, foremost 
among the criteria is a student’s sense of kuleana, or responsibility 
for being an environmental steward, which roughly translates to  
caring for the land (mālama ‘āina). 

Also selected are students who have had limited exposure to these 
ideas but demonstrate through their applications and interviews a 
strong potential to feel kuleana toward the environment. 

Implementation: During the summer program, a variety of  
activities occur:

• Mentor training and orientation
• Four-day intern orientation
• Writing assignments that include a personal development plan, 

biweekly progress reports, proposal, and final paper written in 
four sections

• Māhuahua (professional development) that encompasses  
professionalism and time management, introduction to library 
resources, read/pair/share, indigenous wisdom and science,  
data management, statistics, abstracts, publishing, conferences,  
graduate school and career panels, emerging professionals  
lunch

• Huaka‘i (field trips) that include different ecosystem types  
and meetings with natural resource managers and cultural  
practitioners

• Attendance at Hawaiʻi Conservation Conference in Honolulu
• Oral presentations at closing ceremony and celebration

Implementation: Students are exposed to the concept of pono  
(righteousness, integrity) in resource management by working with 
their mentors and learning about the larger institutional culture of 
their agencies or university positions. Through assignments,  
reflections, and conversations, students develop independence and 
leadership skills. Kuleana is developed by completing assignments 
in a timely and professional manner and demonstrating values of 
laulima (cooperation) and kokua (helpfulness) during group activities 
such as orientation and field trips. 

Students’ exposure to practitioners during their professional  
development activities and field trips and at the statewide conference 
allows them to witness others’ sense of professional and personal 
kuleana and begin to define the kuleana they have in their personal 
life path.

Assessment and Sustainability: The program undergoes numerous 
forms of internal and student evaluation:

• Evaluating by students and mentors 
• Synthesizing evaluation results into retooled programming
• Recruiting strategy adjustments
• Longitudinal tracking of alumni through listserve, social media, 

and surveys

Assessment and Sustainability: The program performs continuous 
formative and summative evaluation of its effectiveness. The sense 
of ‘ohana (family) continues post-internship through a listserve and 
alumni events organized at the Hawaiʻi Conservation Conference 
and when former interns become mentors. Personal achievements of 
individuals are shared and examined as group success, demonstrating 
that part of the kuleana of working in the natural resource manage-
ment community is giving back to the younger generations. Many 
former interns self-identify as stewards undertaking mālama ʻāina, 
which they practice in their personal and professional lives.

TABLE 1. Elements of the PIPES Program

Note: aThere is some variation among the individual internship experiences as some students conduct research and others work on nonresearch activities 
with their host agencies. However, all interns follow the same programmatic framework. For more information on Hawaiian values, see Kanahele (1986) 
and Oliveira and Wright (2016).
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them to deepen their sense of place (Ching 2015), rein-
force shared cultural values, and achieve success profes-
sionally and personally.

PIPES staff, many of whom are genealogically rooted in the 
islands (of native Hawaiian descent) and all of whom have 
a strong sense of kuleana to conservation and to Hawaiʻi, 
composed the program mission: to cultivate the next gen-
eration of scientists, educators, and managers for Hawaiʻi 

and the Pacific committed to supporting individual and 
collective success in Hawaiian conservation. It was impera-
tive not only to provide a successful experiential model and 
develop technical skills and networks but also to ground 
the program in the values of reciprocity and responsibility 
in relation to the natural environment of Pacific Island cul-
tures. Other Hawaiian values such as pono (righteousness, 
integrity), laulima (cooperation), kokua (helpfulness), and 
‘ohana (family) were also explicitly incorporated into the 

MASSIP: Engaging students from Micronesia and American Sāmoa in Pacific conservation issues

Examples of Internship Projects
• Assessing coral bleaching surveys in the National Parks of American Sāmoa
• Studying coconut rhinoceros beetle assessment methods
• Creating and managing a database for conservation resources
• Managing and monitoring invasive species (Albizia) in Kiula Forest
• Restoring degraded savannas in the Pacific Islands

Examples of Host Sites
• Western Pacific Regional Fishery Management Council
• USDA Institute for Pacific Island Forestry
• NPS Pacific Island Network
• Yap EPA
• American Sāmoa Community College

UH–HIP: Addressing the management, educational, and outreach conservation needs of Hawaiʻi

Examples of Internship Projects
• Water trials on ʻAʻaliʻi outplanting in high-erosion areas
• Management of land-based sediment effects on coral reefs in West Maui
• Rapid ʻŌhiʻa Death: Outreach and education
• Diet of Āholehole in Waiāhole Stream
• Geospatial analysis of microbial pollution in Hilo Bay, Hawaiʻi
• Development of a youth education program that links conservation and agriculture

Examples of Host Sites
• Mālama Learning Center
• The Nature Conservancy–Maui Marine
• UH–Hilo Spatial Data Analysis and Visualization Lab
• USDA Institute of Pacific Island Forestry
• Mauna Kea Watershed Alliance, Department of Hawaiian Home Lands

REU: Engaging students in the environmental conservation research process

Examples of Internship Projects
• Nutritional composition of five endemic Hawaiian fruits at ‘Alalā release site
• Seasonal and elevation changes in phenotype of the spotted wing drosophila, Drosophila suzukii
• Analysis of captive palila (Loxioides bailleui) foraging behavior
• Population dynamics of shrimp and damselflies in anchialine pool ecosystems
• Facilitation of adaptation in montane plants to changing precipitation along an elevation gradient

Examples of Host Sites
• San Diego Zoo Global–Hawaiʻi Endangered Bird Conservation Program
• USDA Institute of Pacific Islands Forestry
• UH–Hilo Marine Science, Biology, and Geography Departments
• USDA U.S. Pacific Basin Agricultural Research Center
• UH–Hilo Hawaiʻi  Cooperative Studies Unit
• USGS Pacific Island Ecosystems Research Center
• State of Hawaiʻi, Division of Aquatic Resources

TABLE 2. Representative Internship Experiences and Host Sites of PIPES Students
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keywords—values, cultural, and community—in a search 
of presentation abstracts from the 1997, 2007, and 2017 
Hawaiʻi Conservation Conferences (see Figure 3). Twenty 
years ago, presentations on conservation values were 
absent, and the use of terms such as cultural and com-
munity also were limited. In the last 10 years, however, 
there has been a jump of 6 to 13 percent in use of these 
three terms, reflecting the growing recognition of local and 
culturally oriented conservation ideas. Attendance at those 
same conferences also has come to include more nongov-
ernmental and private organizations over that time period. 
The authors believe that the combination of technical skills 
and a firm grounding of self in relation to nature will have 

program by intentional cultivation of a sense of place and 
a deep connection to the natural environment. Students 
learn about native Hawaiian cultural values through par-
ticipation in cultural protocols focusing on appropriate 
etiquette and respect and also stressing the reciprocal 
nature of acquiring knowledge. These activities support 
the development of connection to place and include oli 
(traditional chanting), hula (traditional dance), environ-
mental observation, and traditional farming, fishing, and 
harvesting activities (Kanahele 1986). The incorpora-
tion of cultural aspects into science and natural resource 
management also is occurring statewide. As an exam-
ple of this, consider the change in prevalence of three  

FigurE 1. Graduation and Employment of REU-PIPES Students, 2002–2017
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FigurE 2. Model of Intern Success Based on Developing and Reinforcing a Sense of Place,  
the Expression of Kuleana, and the Active Role of Stewardship
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a profound impact on natural resource management and 
conservation science inquiry in the Pacific.

Kuleana is complex concept that is a uniquely Hawaiian 
value, yet it is transportable. It has been adopted in other 
educational programs outside of Hawaiʻi (Marlow and 
Nass-Fukai 2000). What started as a small collaborative 
effort between a higher educational institution and conser-
vation agencies and organizations to connect local students 
to issues and careers at home through summer internships 
has grown into a long-term broader effort to change the 
face of this field in Hawaiʻi and throughout the Pacific. 
PIPES’ 25 years of success can provide lessons for other 
programs with a similar focus. 

Success through the Individual and the Collective
By focusing on kuleana, PIPES can acknowledge that 
achievement in the program comes in many forms and lev-
els. First, individual success can be defined by a student’s 
personal growth, completion of the internship, or attain-
ment of either graduation or a job. The individual growth 
witnessed among PIPES participants is supported in the 
literature of self-authorship and learning. Self-authorship 
can be defined as the “internal capacity to define one’s 
beliefs, identity and social relations” (Baxter Magolda 
2008, p. 269). In her longitudinal study of college students, 
she identifies three important elements of self-authorship: 
trusting one’s internal voice, building an internal founda-
tion, and establishing internal commitments to oneself, the 
world, and relationships. Second, achievement of program 
success is larger than the sum of individual student suc-
cesses; its influence is seen in the increased diversity of the 
natural resource management workforce and, beyond that, 

in the improvement of Hawaiʻi’s conservation landscapes 
and the health of the Hawaiian people. 

There is evidence of these successes in reflections of 
alumni on the program’s impact as well as the ways in 
which alumni implement their kuleana in conservation 
work. These reflections contain keywords like appre-
ciation, kuleana, culture, and community, demonstrating 
internalization of these concepts. Surveys of the alumni 
network highlight how interns at many stages in their 
careers and studies—those who participated years ago 
and those who have just completed the program—still 
attribute the strong presence of kuleana in their work to 
their participation in PIPES (see Figure 4). Across the 
islands, alumni demonstrate that kuleana through engage-
ment in mālama ʻāina (caring for the land) activities. 
Many lead organizational efforts focused on stewarding 
island resources and communities through collaborative 
actions. For others, those community and place relation-
ships grow into graduate student projects, and still others 
continuously weave their kuleana into agency positions 
and become leaders respected for their dedication and 
approaches (see Figure 5).

A General Strategy for Supporting 
Underrepresented Minority Students
The takeaway message of the success of PIPES is that 
incorporating the value system of the student audience and 
the local culture enhances the internship experience and 
allows students to become more independent and ground-
ed environmental stewards. The lesson extends beyond 
the case study of Hawaiian values, because many under-
represented minority students struggle to fit into higher 

FigurE 3. Percentage of Prevalance of the Keywords Values, Cultural, and Community in a Search 
of Hawaiʻi Conservation Conference Abstracts Over Three Time Periods
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internship or research program (see Table 1) to foster self-
identity as a professional, which is often a precursor to 
career attainment (Chemers et al. 2011).
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